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ABSTRACT 
Lumbar disc hernia represents one of the most frequent neurosurgical pathologies, 

consisting of a posterior migration of the nucleus pulposus which protrudes through 

the surrounding protective connective tissue. The patient usually exhibits leg pain, 

paraesthesia or a variable degree of discomfort at the lower extremities, those clinical 

characteristics are correlated to the extent of nucleos pulposus protrusion. Regarding 

neuroimaging diagnosis, the gold standard of evaluation is Magnetic resonance 

imaging in different sequences which highlights a precise topography of the 

herniated disc. Currently, in a well-digitalized era, machine learning and deep learning 

algorithms are used to assess the sensibility of detecting a lumbar disc hernia, with 

promising results. In those cases requiring surgical intervention, besides the open 

lumbar microdiscectomy, a less invasive surgical approach regularly used in the 

medical practice is endoscopic lumbar discectomy, being limited to cases where a 

wide intraoperative perspective is not necessary. In the actual neurosurgical 

management, postoperative complications following lumbar disc hernia surgery are 

rare and accessible to manage. 

 

 

GENERAL DATA 

Lumbar intervertebral disc herniation is characterized by the disruption 

of the annulus fibrosus, attributed to a multitude of factors including 

lumbar degeneration and sustained strain. This pathological condition 

leads to the lateral or posterior displacement of the nucleus pulposus, 
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which extends significantly laterally or directly 

posteriorly through the compromised annulus.  

Lumbar Disc Herniation (LDH) emerges as a 

predominant etiology for leg pain, with clinical 

presentations encompassing a spectrum from mild 

to severe discomfort in the lumbar region and lower 

extremities, muscular spasms, sciatica, paresthesia, 

and reduced muscular strength in the lower limbs. 

Exceptionally, it may precipitate acute cauda equina 

syndrome. Activities such as sneezing, coughing, or 

bending from the waist have been documented to 

intensify discomfort, adversely affecting the patient's 

clinical status. Therapeutic approaches to LDH 

predominantly include conservative management 

and surgical intervention. Surgical procedures aim to 

alleviate the pressure exerted by the protruding 

lumbar discs; nevertheless, they are not devoid of 

significant risks, including the potential for 

substantial trauma and the emergence of 

subsequent symptomatic manifestations (1,2). In 

contrast, conservative treatments may not furnish 

substantial pain alleviation in certain instances, with 

prolonged conditions potentially culminating in 

complications such as uroschesis or foot-drop. 

Contemporary classification paradigms for LDH 

are predicated upon radiographic findings and 

pathomorphological characteristics. LDH can be 

categorized into three distinct types—central, 

paramedian, and foraminal—based on the specific 

location of disc protrusion. Furthermore, the degree 

of protrusion allows for subclassification into 

bulging, protrusion, or extrusion categories. 

Additionally, distinctions are made between 

nonruptured, ruptured, and sequestered discs, 

guided by the surgical pathomorphological findings 

(3,4). 

 

INCIDENCE AND PATHOPHYSIOLOGY 

Low back pain (LBP) represents a significant public 

health issue, exerting a profound impact on a vast 

demographic, particularly among individuals 

engaged in extended periods of sitting. Individuals 

afflicted with LBP often modify their movement 

patterns as a compensatory mechanism for the 

diminished functional mobility, employing various 

strategies (5). This modification potentially leads to 

either localized or widespread musculoskeletal 

strain, which is postulated to contribute causatively 

to the intensification of back-related maladies or 

discomfort (6). 

Contemporary estimations concerning the 

incidence, prevalence, and disability-adjusted life 

years (DALYs) associated with LBP denote 245.9 

million incidences annually (accounting for 3.2%; 

ranked as the 15th leading global cause), 577.0 

million cases (7.6%; also the 15th leading global 

cause), and 64.9 million DALYs (representing 2.6% of 

all DALYs; the 6th leading global cause), respectively. 

These metrics have exhibited an approximate 50% 

escalation over the preceding two decades. The 

overall burden of LBP cases is slightly more prevalent 

in women than in men, demonstrates a gradual 

escalation commencing from birth, peaks during the 

40–50-year age range, and subsequently exhibits a 

gradual decrease (7). 

Lumbar disc herniation (LDH) constitutes a 

significant source of morbidity and substantially 

influences worker compensation claims. The 

incidence rate of LDH ranges from 1–3%, 

predominantly impacting male subjects (with males 

experiencing double the frequency of females) and 

individuals within the age bracket of 30–59 years 

(8,9). Notably, LDH prevalence is higher in the lower 

lumbar spine compared to the upper or middle 

sections; however, the incidence of herniation at 

upper levels tends to increase with advancing age 

(10). 

In elderly individuals who have experienced falls, 

the displacement of the center of gravity from the 

vertical axis directly above their feet—particularly 

when elevated on their toes—differs significantly 

from that of healthy counterparts. With age, the 

restriction of trunk movement becomes more 

challenging, leading to an enhanced risk of 

imbalance. Moreover, medial-lateral (ML) motion is 

particularly vulnerable to external disturbances and 

necessitates the activation of dynamic feedback 

mechanisms, potentially involving visual, vestibular, 

and other sophisticated central nervous system 

functions, to ensure stability. The functional decline 

in older adults complicates the maintenance of 

balance in the ML direction, especially when faced 

with unexpected disturbances (11). 

Mechanical stress is a pivotal factor in the genesis 

of disc herniation and the degeneration of facet 

joints. The persistent application of mechanical 

stress on one side may lead to unilateral symptoms 

and asymmetrical deterioration of the intervertebral 

joints and discs. Additionally, the onset of 

intervertebral joint arthritis can be prompted by 
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routine activities. For instance, right-handed men are 

more likely to rotate their spine to the left while 

engaging in walking or seated activities, suggesting a 

correlation between the preferred direction of spinal 

rotation in daily activities and dominant hand usage 

(8). Previous investigations have highlighted that the 

left and right sides of the body exhibit varying 

degrees of lateral flexion and lumbar spine rotation, 

which implies potential distinctions in the 

characteristics of left and right LDH, although no 

disparities between left and right-sided LDH have 

been conclusively identified. 

 

NEUROIMAGING: CURRENT AND EMERGING TECHNIQUES 

The determination of therapeutic strategies for 

individuals with intervertebral disc herniation (IDH) is 

predicated upon clinical assessments and diagnostic 

imaging results. An initial approach of conservative 

management is advocated for a duration of 6–8 

weeks for patients diagnosed with IDH. Should there 

be an inadequate response to conservative 

measures, surgical intervention may be 

contemplated, with magnetic resonance imaging 

(MRI) being systematically employed to evaluate the 

existence of nerve root compression (12). 

Research indicates that approximately 10–40% of 

patients do not experience a marked improvement 

in symptoms post-lumbar disc surgery, despite 

advancements in diagnostic and surgical 

methodologies (13). The suboptimal results 

observed postoperatively are attributed 

predominantly to diagnostic inaccuracies, rather 

than the surgical procedure itself or its associated 

complications (14). The presence of discrepancies in 

the interpretation of spinal MRI scans can 

detrimentally impact therapeutic decision-making, 

leading to suboptimal clinical management in cases 

of erroneous positive or negative diagnoses of nerve 

root compression. The inconsistency in interpreting 

MRI findings may further complicate the 

establishment of a correlation between specific 

imaging features and patient prognoses. 

Consequently, it is imperative to comprehend the 

variability in MRI interpretation among individuals 

considered for lumbar disc surgery, to enhance 

diagnostic accuracy and inform optimal treatment 

pathways. MRI and computed tomography (CT) 

scans now possess the capability to delineate disc 

herniations in both intraforaminal and 

extraforaminal locations with high fidelity. While CT 

imaging is less efficacious than MRI in identifying 

radicular compression and exhibits inferior 

resolution for spinal and paraspinal soft tissues, it 

demonstrates proficiency in the detection of 

osteophytes and calcifications (15). 

Conventional MRI protocols often do not 

prioritize the imaging of extraforaminal regions, and 

visualizing this area, especially at the L5-S1 level, 

poses challenges due to the overlapping bony 

structures of the sacral alae and iliac bones. 

Additionally, degenerative alterations at the L5-S1 

disc, which frequently result in a reduction of disc 

height, complicate the imaging process. Inaccuracies 

in MRI techniques frequently lead to misdiagnoses. 

For accurate detection of subtle disc margin 

aberrations and differentiation of genuine root 

dislocations from benign asymmetries in root 

positioning between the two sides, axial slices should 

be aligned parallel to the intervertebral disc on the 

sagittal plane. Furthermore, to identify far-lateral 

herniation, imaging protocols should include 

paracoronal sections (angled between 15 to 30 

degrees) and sagittal sections that extend 

significantly laterally, covering the entire foramina 

length. The use of contrast agents is generally not 

obligatory, although contrast-enhanced imaging 

may be necessary to differentiate between a 

sequestered disc fragment and other conditions 

such as schwannomas. In such instances, fat-

saturation pulse T1-weighted spin-echo sequences 

alongside axial and sagittal T1-weighted spin-echo 

sequences are recommended. Typically, the 

sequestered fragment exhibits peripheral 

enhancement, likely indicative of an inflammatory 

response in the surrounding tissue (16). 

Following images highlights different levels of 

lumbar disc hernia using MRI in sagittal and axial 

sections (Fig. 1, Fig. 2, Fig. 3, Fig. 4). 

 

 
 

Figure 1. Sagittal section (left) and axial section (right) of a LDH 

at the level of L2-L3 (Personal case of Prof. Dr. A. V. Ciurea). 
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Figure 2. Sagittal section (left) and axial section (right) of a LDH 

at the level of L4-L5 (Personal case of Prof. Dr. A. V. Ciurea). 

 

 
 

Figure 3. Sagittal section (left) and axial section (right) of a LDH 

at the level of L5-S1 and spinal stenosis (Personal case of Prof. 

Dr. A. V. Ciurea). 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Sagittal section of a 

multilevel LDH, L3-L4 and L4-

L5 (Personal case of Prof. Dr. A. 

V. Ciurea). 

 

 

Deep learning architectures are engineered for the 

rapid and precise identification of images, 

showcasing their efficacy in enhancing the quality of 

medical diagnostics within clinical environments. 

These models significantly augment diagnostic 

processes and assist healthcare professionals in 

detecting lesions that may otherwise go unnoticed. 

Deep learning is particularly beneficial in the analysis 

of large-scale, repetitive tasks involving the 

recognition of biomedical imagery. Utilizing 

sophisticated graphical processing units (GPUs), 

these methodologies facilitate the computation of 

intricate features and the automatic classification or 

recognition of objects within images. Currently, the 

availability of validated diagnostic MRI images for 

lumbar vertebrae datasets is limited, underscoring 

the necessity for the expansion of deep learning 

models and the enlargement of lumbar MRI data 

collections (17).  
 

Beyond mere image identification, deep learning 

is employed to efficiently and iteratively discern 

critical elements within biomedical images, such as 

the detection of anomalous and potentially malign 

lesions throughout the diagnostic evaluation 

process. Region-based Convolutional Neural 

Networks (RCNNs) introduce innovative techniques 

for object detection within images, utilizing a 

designated object region proposal strategy for CNN 

training followed by object classification. Subsequent 

iterations aimed at enhancing processing efficiency, 

namely Fast-RCNN and Faster-RCNN, strive to refine 

these complex object detection methodologies, yet 

challenges persist in achieving optimal deep learning 

model efficiency. The performance of deep learning 

is influenced by several factors, including the paucity 

of images within datasets, which may precipitate 

overfitting or underfitting scenarios. Previous 

research has incorporated data augmentation 

strategies to mitigate data imbalances and minimize 

overfitting risks in deep learning applications (18). 

Common data augmentation techniques employed 

in deep learning encompass Flips, Gaussian Noise, 

Jittering, Scaling, Powers, Gaussian Blur, Rotations, 

and Shears (19). 
 

The delineation and pinpointing of distinct discs 

constitute critical operations in the computer-aided 

diagnosis of disc herniation. Over the recent half-

decade, methodologies rooted in deep learning have 

redefined benchmarks across numerous domains of 

computer vision and pattern recognition studies. The 

aim of this research is to forge an automated 

framework leveraging a deep convolutional neural 

network (CNN). This network is designed to analyze 

input from MRI across various contextual scales, 

thereafter integrating the extracted high-level 

features. Such a process amplifies the network's 

proficiency in identifying discs within the lumbar 

spine region (20).  
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OPERATORY MANAGEMENT 

Since the advent of the first open discectomy over 

half a century ago, there has been a significant 

evolution in surgical methodologies and 

technological advancements, culminating in 

procedures that are increasingly minimally invasive. 

In 1967, Yasargil introduced the utilization of a 

microscope for discectomy, leading to the 

development of microdiscectomy (MD) (21). A 

further reduction in invasiveness was achieved 

through the introduction of the tubular retractor 

(TD), which employs a transmuscular route to access 

the lamina (22). Another innovative approach is the 

percutaneous discectomy (AUTD), which adopts a 

posterolateral route. Initially, this procedure was 

conducted with fluoroscopic guidance alone, but the 

subsequent integration of endoscopic techniques 

facilitated the execution of percutaneous endoscopic 

discectomy (PED) under direct visualization (23).  

The primary objective of these surgical 

interventions remains the excision of disc herniation, 

typically involving an incision of the disc to extract the 

herniated material along with the nucleus pulposus 

contained within the annulus fibrosus (24). Such 

interventions usually result in the prompt alleviation 

of radiating leg pain for the majority of patients. 

However, the degenerated disc and the annular 

defect are not addressed, which may contribute to a 

relatively elevated rate of reoperation due to 

recurrent disc herniation, as additional nucleus 

material may extrude through the annular breach 

(25). Previous studies have established a correlation 

between the size of the annular defect and an 

increased risk of reherniation, with reported 

incidences of reherniation varying significantly 

across studies, ranging from 3-18% (26). A radical 

approach to mitigate reherniation involves the 

extensive removal of the nucleus pulposus. 

However, aggressive discectomy has been 

associated with a drawback of heightened back pain, 

likely attributable to expedited disc degeneration 

(27). 

In the 1970s, Caspar and Yasargil pioneered the 

technique of open lumbar microdiscectomy (OLMD) 

as a therapeutic intervention for LDH. Characterized 

by its minimally invasive nature, involving smaller 

incisions, OLMD demonstrated efficacious outcomes 

and diminished surgical trauma for patients (28), 

(29). Consequently, OLMD has been established as 

the benchmark surgical procedure for the treatment 

of symptomatic LDH. Despite its successes, OLMD is 

associated with certain drawbacks, including muscle 

damage, the necessity for partial laminectomy, and 

nerve retraction, which may elevate the risk of 

postoperative lumbar instability and symptomatic 

epidural scar formation (30,31). 

In the early 1990s, in pursuit of enhancing 

surgical outcomes and minimizing complications 

associated with LDH interventions, the percutaneous 

endoscopic lumbar discectomy (PELD), employing 

either a transforaminal or interlaminar approach, 

was introduced (32,33). PELD has gained popularity 

over time, with a substantial body of research 

indicating its comparability to OLMD in terms of 

patient outcomes, alongside benefits such as 

reduced soft tissue damage and improved 

conservation of bone structure (34,35,36). 

Although the incidences of complications 

common to OLMD, like postoperative spinal 

instability and epidural scarring, are infrequent with 

PELD, the technique is not without its challenges 

(37,38). A significant limitation of PELD is its steep 

learning curve and the potential for serious 

complications. Moreover, cases of incomplete 

decompression during PELD procedures are not 

rare, necessitating a meticulous morphological 

assessment of each LDH case prior to opting for 

PELD as the treatment of choice. 

Full-endoscopic spine surgery (FESS) has seen 

significant advancements over the last thirty years, 

driven by the evolution of both the instruments 

employed and the procedural techniques. Initially, 

full-endoscopic lumbar discectomy (FELD) was 

designed for implementation via a posterolateral or 

transforaminal entry. However, the posterolateral 

route encounters specific challenges at the L5-S1 

level, such as a pronounced iliac crest, the least 

expansive intertransverse space, and a relatively 

constricted foramen in comparison to superior 

vertebral levels (39,40). Consequently, interlaminar 

endoscopic lumbar discectomy (IELD) emerged as a 

viable solution to navigate the complexities 

associated with disc herniation at the L5-S1 juncture 

(41,42). A distinctive aspect of IELD is the likelihood 

of encountering neural structures prior to reaching 

the herniated disc, as opposed to the transforaminal 

approach where the nerve is typically accessed post-

herniation removal. Therefore, IELD necessitates 

precise surgical techniques to mitigate the risks of 

neural damage and herniation recurrence. 
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The administration of anesthesia in IELD 

procedures can be tailored to local, regional 

(epidural), or general modalities, contingent upon 

the surgical complexity, the degree of nerve 

manipulation required, and the surgeon’s 

proficiency (43). General anesthesia is particularly 

advantageous for securing the airway in patients 

positioned prone. Procedures characterized by 

extensive bone removal or spanning multiple 

vertebral levels may prolong surgery duration, 

particularly for surgeons with limited experience in 

these complex scenarios. 

A myriad of etiological factors contribute to the 

persistence of low back pain, encompassing 

conditions such as spinal stenosis (SS), disc 

herniation, facet joint pathology, sacroiliac joint 

dysfunction, adjacent segment degeneration, 

ligamentous pathology, and failed back surgery 

syndrome (FBSS) (44,45). Addressing back and leg 

pain subsequent to spinal surgical procedures 

presents a formidable challenge. The International 

Association for the Study of Pain characterizes FBSS 

as the persistence or recurrence of low back pain, 

with an undetermined origin, in the same anatomical 

region, despite the surgical intervention. The genesis 

of FBSS is multifaceted, influenced by a spectrum of 

preoperative, intraoperative, and postoperative 

variables (46). While the precise cause of FBSS 

remains elusive, a multitude of factors are implicated 

in its development (47). 

Post-surgical epidural adhesions are believed to 

significantly contribute to the development of 

epidural fibrosis, a condition associated with FBSS 

(48,49). Numerous studies have validated the 

efficacy of percutaneous epidural neuroplasty (PEN) 

in patients afflicted with FBSS and SS (50,51,52,53). 

PEN has been recognized as an effective intervention 

for managing intractable back and leg pain that 

remains unresponsive to conventional therapeutic 

approaches, including epidural steroid injections 

(54). 

A treatment modality that occupies the 

therapeutic niche between conservative 

management and the administration of epidural 

steroid injections has been examined in various 

studies. These studies suggest that between 50% 

and 87% of patients experience short-term relief 

(approximately 3 weeks) from symptoms following 

epidural steroid injection therapy (55,56,57,58). The 

application of epidural steroid injections is 

recommended for patients experiencing acute 

radiating pain and neurogenic claudication that 

significantly impede daily activities, despite the 

utilization of analgesics and rest, which are 

anticipated to mitigate symptoms (59). Moreover, 

recent research has explored the efficacy of using 

ropivacaine and dexmedetomidine, in addition to 

epidural neuroplasty, as adjunctive treatments in 

thoracolumbar surgical interventions (60,61). 

Epidural neuroplasty is utilized to address back pain 

and/or radiating pain arising from mechanical 

compression on nerve structures within the 

vertebral column or neuroinflammation. The 

technique of epidural neuroplasty, including the 

separation of epidural adhesions with epidural glue, 

has gained traction and demonstrated promising 

results in recent times. Nonetheless, there have been 

reports of serious complications associated with this 

procedure, including epidural abscesses, irreversible 

nerve damage, and cardiovascular incidents (62). 

 

POSTOPERATIVE COMPLICATIONS 

In the realm of endoscopic lumbar spine surgery, 

when performed by adept practitioners, 

complications are infrequent. Nonetheless, 

endoscopic approaches are not devoid of potential 

iatrogenic risks, one of which includes the rare but 

significant risk of operating at an incorrect spinal 

level. Thus, meticulous examination of preoperative 

imaging on both sagittal and axial planes is crucial. 

Accurate radiographic determination of the target 

level is essential to mitigate the risk of wrong-site 

surgery. Additionally, precise care is required during 

the insertion and removal of endoscopic tools to 

minimize risk. 

Comparative analyses have demonstrated that 

the rates of individual and cumulative complications 

associated with endoscopic lumbar surgery are 

significantly lower than those reported for open or 

minimally invasive translaminar approaches. An 

aggregate complication rate of 1.42% has been 

documented by some researchers, with the rate of 

surgical complications, excluding medical 

complications, reported at 0.32%—significantly 

lower than the rates observed in conventional open 

lumbar spine surgeries. It is noted that 

approximately 75% of patients undergoing lumbar 

endoscopy via the transforaminal approach 

experience a complication-free postoperative 

recovery. 
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Considering the full spectrum of complications, 

which includes durotomy, foot drop, infection (each 

reported at 0.11%); exacerbation of preexisting 

medical conditions (0.6%); recurrent herniation of 

extruded disc fragments (0.6%); postoperative issues 

such as dysesthesia (12.45%), spinal headaches 

(0.44%), or surgical site swelling due to irrigation fluid 

infiltration (3.75%); ecchymosis (0.76%); failure to 

achieve symptomatic relief (4.35%); and instances of 

acute care readmission (0.49%), a total adverse event 

rate of 24.04% has been reported during the 

postoperative period (63). 

A particularly concerning complication of full 

endoscopic lumbar surgery involves damage to the 

vascular structures positioned anteriorly and 

laterally to the spine. Injuries to segmental arteries 

and major vascular conduits are especially 

worrisome. Segmental artery injuries are 

predominantly associated with transforaminal 

procedures, particularly during the decompression 

of the exiting nerve root, due to the anatomical path 

of the segmental artery beneath the exiting nerve 

root. 

 

CONCLUSIONS 

Lumbar disc herniation remains one of the most 

common causes for LBP worldwide. The treatments 

for LDH have improved in both scope and quality, 

from interventional pain therapies to various surgical 

approaches to post-surgical management of 

recurrence.  

Microdiscectomies remain the gold standard 

surgical approach, and alternative approaches such 

as tubular discectomies and transforaminal 

foraminotomy may yield similar symptomatic relief 

with better clinical outcomes such as lower blood 

loss and shorter hospital stays. 

The exact event leading to disc herniation 

remains unclear. Non-operative treatments should 

be the first-line treatment for most patients with 

lumbar disc herniation. Operative treatment 

remains the current gold standard, with minimally 

invasive endoscopic microdiscectomy techniques 

showing best results with respect to postoperative 

pain and function. Regenerative medicine is 

promising. 

Endoscopic spine surgery is a popular option in 

minimally invasive spine surgery with good clinical 

results in the current scientific literature. With 

advancement in endoscopic optics, instrumentation 

and techniques, we can potentially unfold a new 

chapter of understanding of spine pathologies, and 

how the pathological processes interact with 

patients with time as more revision spine surgeries 

are performed under endoscopic view. 
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ABSTRACT 
Oculomotor nerve palsy can be a strong indicator of an internal carotid artery 

aneurysm, specifically of the posterior communicating artery, due to the anatomical 

positioning within the basal cisterns of the subarachnoid space, which allows for 

nerve compression. This condition can predict an acute subarachnoid haemorrhage, 

associated with a high mortality rate, often presenting with sudden, severe 

headaches, with or without deficits. The pathophysiology theories include direct 

mechanical compression by the aneurysmal sac, arterial pulsations, and nerve tissue 

oedema from venous obstruction. In cases of unruptured aneurysms, nerve irritation 

is less common. This palsy occurs in about one-third of cases. 

Aneurysmal orientation can vary (lateral, superior, inferior, medial, posterior), and 

due to the nerve’s anatomical position, aneurysms in the postero-lateral-inferior 

position are more likely to cause nerve damage. Treatment opinions vary from 

observation to intervention, with options including traditional neurosurgery and 

endovascular embolization. The latter is increasingly preferred due to its efficacy and 

lower risk profile. 

A clinical case involves a 56-year-old female presenting with ptosis, diplopia, and 

ipsilateral mydriasis. Imaging confirmed a posterior communicating artery aneurysm 

with a maximum diameter of 5.3 mm and a 3 mm bleb. Endovascular coiling was 

performed successfully, excluding the aneurysm from circulation without 

complications. Post-treatment, the patient was discharged in good condition with 

recommendations for periodic monitoring. 

In conclusion, while no single best treatment exists for posterior communicating 

artery aneurysms with oculomotor nerve palsy, early intervention (surgical or 

endovascular) and patient monitoring are crucial for preventing complications and 

ensuring quality of life. 

 
 

1. INTRODUCTION 

The pre-rupture syndrome associated with posterior communicating 

artery aneurysms represents a complex clinical entity characterized by 

neurological signs such as oculomotor nerve palsy. This syndrome 
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holds significant importance in the diagnosis and 

management of cerebral aneurysms, bearing critical 

consequences for patient prognosis. In this context, 

identifying and understanding the pathophysio-

logical mechanisms underlying this syndrome are 

essential for adopting an appropriate therapeutic 

approach and improving clinical outcomes. 

Beginning with anatomical and pathophysio-

logical aspects, this paper explores the complexity of 

the pre-rupture syndrome in the context of posterior 

communicating artery aneurysms. Aneurysms in this 

anatomical region pose an increased risk of 

oculomotor nerve palsy due to their proximity to this 

crucial neural structure.  

Characterizing the orientation and dimensions of 

the aneurysm is of major importance in assessing 

the risk of nerve compression and determining the 

optimal treatment strategy. 

With the advancement of medical technologies, 

multiple therapeutic options have been developed 

for managing cerebral aneurysms. From classical 

neurosurgical approaches to modern endovascular 

techniques, there is a diversity of methods available 

for treating these vascular lesions. However, the 

decision regarding the optimal treatment of 

aneurysms, especially in cases of pre-rupture 

syndrome associated with oculomotor nerve palsy, 

remains a subject of debate and controversy in the 

medical community. 

Presenting a specific clinical case illustrates the 

importance of early diagnosis and appropriate 

management of posterior communicating artery 

aneurysms. In this case, a 56-year-old patient 

presented with characteristic symptoms of pre-

rupture syndrome, such as eyelid ptosis and 

diplopia, with imaging and angiographic evidence 

confirming the presence of an aneurysm. 

Endovascular management of the aneurysm was 

associated with favorable clinical outcomes, 

highlighting the effectiveness and importance of this 

approach in preventing complications and improving 

patient prognosis. 

 The pre-rupture syndrome associated with 

posterior communicating artery aneurysms 

represents a complex clinical entity that requires a 

multidisciplinary and personalized approach. Early 

diagnosis, careful risk assessment, and selection of 

the most appropriate therapeutic strategy are crucial 

for the efficient management of these vascular 

lesions and for optimizing clinical outcomes. 

2. MATERIALS AND METHODS 

The study presents the case of a patient diagnosed 

with posterior communicating artery aneurysms and 

pre-rupture syndrome. The case manifested with 

oculomotor nerve palsy, confirmed through 

radiological imaging showing the presence of an 

aneurysm, and neurological examination findings 

consistent with pre-rupture syndrome. Diagnostic 

evaluation comprised MRI and cerebral angiography 

for anatomical visualization and aneurysm 

characterization. Endovascular treatment was 

administered under general anesthesia, involving 

femoral arterial access, catheterization to the 

internal carotid artery, and embolization using 

detachable coils. Follow-up angiography was 

conducted to assess treatment efficacy. Post-

procedure, clinical outcomes were evaluated, with a 

focus on symptom resolution and complications. 

Descriptive statistics summarized patient 

demographics, procedural details, and outcomes. 

Ethical considerations were addressed with 

institutional review board approval and informed 

consent. Acknowledgment of limitations, such as the 

retrospective design, was made, with implications for 

future research highlighted. 

 

 

3. CASE REPORT 

3.1. Oculomotor Nerve Palsy as a pre-rupture sign 

A 56-year-old female patient presented to our 

neurosurgery department with complaints of eyelid 

ptosis, diplopia, and ipsilateral mydriasis, which 

began several months ago and were completely 

resolved at the time of consultation. Upon 

neurological clinical examination at admission, the 

patient was conscious, cooperative, oriented, with a 

GCS score of 15, without signs of intracranial 

hypertension or meningeal irritation, with normal 

speech, cranial nerves within normal limits, and 

without sphincter disturbances. The brain MRI 

examination revealed the presence of a right 

posterior communicating artery aneurysm. The DSA 

confirmed the presence of the aneurysm, measuring 

5.3 mm in maximum diameter, with a bleb in its 

postero-inferior portion measuring 3 mm. 

Considering the aneurysm's location, morphology 

(presence of a bleb), and the occurrence of right third 

nerve palsy episode, it can be inferred that the 

aneurysm exhibited a pre-rupture syndrome. 
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Figure 1. Native brain MRI TOF seg (a-b) right pCom aneurysm. 

 

 

 

 

 

 

 

 
Figure 2. Digital subtraction angiogram (DSA) of the right 

internal carotid artery: (a-b) Giant posterior communicating 

saccular aneurysm with Bleb sac. 

 

 
 

Figure 3. Digital subtraction angiogram (DSA) in lateral view of 

the right internal carotid artery: giant posterior communicating 

saccular aneurysm with Bleb sac. 

 

3.2. Endovascular treatment 

The patient was placed in the dorsal decubitus 

position and a right femoral arterial puncture was 

performed under general anesthesia. A 7F femoral 

introducer was inserted and connected for invasive 

blood pressure measurement. A BENCHMARK 6F, 

071 catheter was advanced over a 5F SELECT 

vertebral catheter to the level of the right internal 

carotid artery for the acquisition of diagnostic 

angiographic series in anteroposterior, lateral, and 

3D projections. Using coaxial technique, a Scepter 

4/11 balloon was advanced to the cavernous 

segment level of the right internal carotid artery, 

followed by an Echelon 14 microcatheter, pre-curved 

at 90 degrees, utilizing Transend14 guidewires. The 

distal tip of the microcatheter was positioned at the 

neck of the aneurysm. Embolization of the aneurysm 

was performed using coils sized 5/15, 4/8, 3/6, 2/4, 

2/3, and 2/1. Control angiographic series were 

obtained in working projections, anterior-posterior, 

and lateral, with contrast injection through the 

catheter. At the end of the procedure, after 

angiographic control at the inguinal level, the 

femoral introducer was removed, and hemostasis 

was achieved at the puncture site by manual 

compression and compressive dressing. During the 

endovascular procedure, the following prophylactic 

antithrombotic medication was administered: 

Heparin bolus of 2500 IU and infusion of 1000 IU/h, 

and intravenous Aspirin 250 mg. 

 

 

 

 

 

 

 

 

 
 

 

Figure 4. DSA of the right internal carotid artery – coiling 

session 

 

3.3. Post-procedural result  

 Diagnostic series highlighted the posterior 

communicating artery aneurysm with a neck 

diameter of 2.95mm, maximum diameter of 

5.34mm, and a small Bleb measuring 3.41mm. 

During the operation, aneurysm embolization was 

performed using simple coiling technique. Follow-up 

series demonstrated complete exclusion of the 

aneurysm without any embolic or hemorrhagic 

complications. The patient was discharged 

conscious, cooperative, with a GCS score of 15, 

afebrile, and advised for periodic monitoring and 

clinical and endovascular/neurosurgical imaging 

control. 

 

 

  

(a) (b) 
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Figure 5. Control radiography highlighting the slipping of a coil 

loop into the aneurysm's bleb, ensuring better hemostasis at 

that level. 

 

 

 

Figure 6. Postprocedural - brain MRI +TOF: exclusion from 

circulation of the posterior communicating artery as well as of 

the aneurysmal component. 

 

4. DISCUSSION 

The management of posterior communicating artery 

(PCOM) aneurysms, particularly those associated 

with oculomotor nerve palsy, requires a nuanced 

approach that balances immediate intervention with 

long-term care. A comprehensive comparative 

analysis of treatment options, including 

endovascular embolization and traditional 

neurosurgical approaches, is essential. This involves 

evaluating success rates, potential complications, 

recovery times, and long-term outcomes to 

determine the most beneficial approach for specific 

patient profiles. 

 Advancements in imaging techniques, such as 3D 

angiography and MRI, play a crucial role in the early 

detection and characterization of PCOM aneurysms. 

These technologies enhance diagnostic accuracy, aid 

in treatment planning, and enable precise 

monitoring of aneurysm progression or resolution. 

Understanding the various risk factors and predictive 

indicators of aneurysm rupture, such as patient 

demographics, genetic predispositions, and lifestyle 

factors, alongside clinical signs like sudden severe 

headaches or oculomotor nerve palsy, is vital for 

preventative care and timely intervention. 

 Delving into the pathophysiology of oculomotor 

nerve palsy reveals the complexities of the condition. 

Theories such as direct mechanical compression by 

the aneurysmal sac, arterial pulsations, and nerve 

tissue edema from venous obstruction provide 

insights into the mechanisms at play. Analyzing 

specific patient case studies can highlight the 

variability in presentations, treatments, and 

outcomes, offering valuable lessons for clinical 

practice. 

Long-term outcomes and the importance of 

regular follow-up care in patients treated for PCOM 

aneurysms cannot be overstated. Recommended 

follow-up schedules, imaging modalities for 

monitoring, and strategies for managing residual or 

recurrent aneurysms are crucial for ensuring patient 

safety and preventing future complications. An 

interdisciplinary approach to management, involving 

neurologists, neurosurgeons, and interventional 

radiologists, is essential for optimizing patient 

outcomes. Collaboration among specialists 

enhances treatment processes and ensures 

comprehensive care. 

 Innovations in endovascular techniques, 

including new coil materials and stent-assisted 

coiling, are revolutionizing the treatment of PCOM 

aneurysms. These advancements enhance the safety 

and efficacy of endovascular procedures, offering 

promising alternatives to traditional surgical 

methods. The impact of different treatment 

modalities on the quality of life and neurological 

function of patients post-treatment is another critical 

area of discussion. Understanding recovery 

experiences, long-term functional outcomes, and the 

psychological impact of living with or recovering 

from a PCOM aneurysm is vital for the patient care. 

 Finally, the emergency management of ruptured 

PCOM aneurysms requires well-defined protocols 

and strategies to minimize mortality and morbidity. 

Effective pre-hospital care, in-hospital emergency 

interventions, and rapid imaging and surgical 

responses are crucial for improving patient 

outcomes. Through these multifaceted discussions, 

the complexities of managing PCOM aneurysms can 

be better understood, ultimately leading to 

improved patient care and outcomes. 

 

5. CONCLUSIONS  

In conclusion, the management of posterior 

communicating artery (PCOM) aneurysms with 

associated oculomotor nerve palsy is complex and 

multifaceted. Early diagnosis is crucial due to the 

high risk of acute subarachnoid hemorrhage, which 
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significantly increases mortality. Imaging techniques 

such as cerebral angiography are vital for identifying 

aneurysm characteristics, including size and bleb 

formation, which guide treatment decisions. While 

traditional neurosurgical approaches remain 

effective, endovascular embolization is increasingly 

favored for its lower risk profile and comparable 

efficacy. The case study of a 56-year-old patient 

successfully treated with endovascular coiling 

highlights the potential for positive outcomes with 

this method. Nonetheless, regular monitoring and 

follow-up are essential to ensure ongoing patient 

safety and to promptly address any complications. 

Ultimately, individualized treatment plans that 

consider the aneurysm's morphology and patient-

specific factors are key to optimizing outcomes and 

maintaining quality of life. 
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ABSTRACT 
Background data: Lumbar instability is considered an essential aetiology of low back 

pain (LBP) which is always accompanied by considerable disability.  The term 

‘instability’ remains poorly defined. But it is most broadly explained by any change of 

the normal mechanism of spinal motion which leads to pain and/or neurological 

impairment. It was reported that, ‘Segmental instability can be defined as a 

pathological reaction to the applied loads, characterized by motion in motion 

segments more than normal constraints. The dynamic system can stabilize an 

unstable segment adequately but permits more mobility in the fixed levels than the 

conventional fixation systems. 

Study design: prospective, consecutive study 

Patients and methods: This study was conducted in Mansoura University hospitals 

over one year (starting from September 2019 till August 2020) Twenty patients who 

presented with back pain fulfilled our criteria and were included in this study and 

underwent surgery for lumbar fixation using a hybrid performance system with 

dynamic coupler. The history of all patients was taken and they were subjected to 

clinical examination and preoperative full radiological examination. Visual Analogue 

Scale (VAS) was used to evaluate POP. Regular follow-up visits were arranged for our 

cases 6 weeks, three months and 6 months postoperative. 

Results: This study included 20 patients (7 males and 13 females). The ages of the 

studied patients ranged from 20 to 33 years. 9 patients presented with L4- 5 affection, 

8 patients with L3- 4 affection and three patients with L2-3 affection. The mean basal 

VAS score was 5.45 (range=4-6) while the mean six months VAS score was 0.40 

(range=0-1) with a statistically significant difference from the basal VAS score (p ˂ 

0.001). Also, the results show that post-operative QoL scale scores was significantly 

higher (p˂ 0.001) compared with pre-operative QoL scale scores (Physical function 

(54.30 vs. 67.10), limitations due to physical health (55.55 vs. 67.90)). 

Conclusion: The current study suggested that Dynamic lumbar fixation provides 

favourable and stable clinical mid-term results in patients suffering from a 

degenerative lumbar spinal disease (DLSD) and can be a considerable alternative to 

fusion surgery in these patients. 

Keywords 
pedicle screw-rod–based 

hybrid stabilization, 
interspinous device–based 

hybrid stabilization, 
dynesys stabilization, 

rod contour, 
visual analogue score    
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INTRODUCTION 

The spinal column, spinal muscles, and brain control 

unit comprise the three subsystems that make up 

the spine's stabilizing system. Numerous 

biomechanical investigations of the spinal column 

have shed light on the various spinal column 

components' functions in promoting spinal 

stability.[1]  

Clinical instability is an essential etiology of LBP. 

As we all know there are many controversies about 

its exact definition, it is most broadly accepted that 

any change of the normal pattern of spinal motion 

leads to pain and/or neurological deficits. It is very 

important to identify the difference between clinical 

and mechanical instability. The former defines 

inability of the spine to withstand spinal loads, 

whereas the latter involves the clinical consequences 

of neurologic deficit and/or pain.[1] The lumbar 

spine checklist uses a lot of elements, as 

biomechanical forces, neurological insult and 

anticipated stresses on the spine. A point value 

system could be utilized to detect clinical stability or 

instability. The spine is deemed clinically unstable if 

the total of the points is five or higher.[2] 

The Notion of Micro instability: The first phase of 

the degenerative cascade, described as the phase of 

unstable dysfunction, involves several pathologic 

changes affecting the constitutive elements of the 

motor spinal unit. Spondylarthrosis will inevitably 

result from those changes over time. These changes 

are explained by a dynamic stress over of the 

articular surfaces in the motor spinal unit, which 

includes the articular processes (which are 

responsible for the movement) and the 

intervertebral disc (which are responsible for the 

characteristics of load and torsion resistance). The 

alterations are generated by an anomalous hyper 

movement, an overstress of an articulation that isn’t 

able to bear the applied load. In the phase of 

unstable dysfunction there are ongoing 

anatomopathological changes in lack of vertebral 

slippage.[3] 

Adjacent segment disease is a broad term as it 

can explain most of abnormal changes that happen 

in the nearest motion segment to a spinal fusion. The 

most common finding is degenerated disc but also 

listhesis, instability, facet joints hypertrophy, disc 

herniation, and canal stenosis were frequently 

reported. Less commonly reported changes included 

scoliosis and vertebral compression fractures.[4] 

Recently, non-fusion stabilization of the lumbar 

spine has become more popular. These non-fusion 

systems intend to keep or restore the intersegmental 

motions to magnitudes of the intact spine and 

showed no harmful consequences on the adjacent 

segments.[5] 

The dynamic system can stabilize the unstable 

segment adequately but permits more motion in the 

segment than the conventional systemms. The 

neighboring segment doesn’t appear to be affected 

by the stiffness of the fixed segment under the 

loading situations. [6] Biomechanical changes could 

impact the nearby disc affection. In vitro 

experimental researches have shown that increased 

motion in the disc nearby to a vertebral fusion.[7] 

Moreover, recent literature have documented that 

dynamic stabilization can offer better surgical option 

rather than conventional fusion for managing 

lumbar degenerative diseases.[8] By prevention of 

additional progression of in- stability, dynamic 

stabilization might also avoid the use of a bone graft 

and its complications (such as wound problems, 

neurovascular injury, infections, pelvic fracture)[5] 

In this study “pedicle screw-based dynamic 

systems” was used. They consist of titanium alloy 

pedicle screws and connecting rods that fit between 

the pedicle screw heads. The rod in the rigid fusion 

system is rigid, whereas it is movable in the dynamic 

system. This is the only distinction between the two 

systems. Thus, in theory, motion in the treated spinal 

segment can be preserved by the pedicle screw-

based dynamic system.[8] 

The study was done to evaluate the outcomes of 

dynamic spine fixation regarding the severity of 

postoperative pain measured by numerical analogue 

score (NAS), adjacent segment disease, range of 

motion (ROM) and quality of life. 

 

PATIENTS AND METHODS 

This prospective, randomized, double-blinded, 

comparative study was conducted at Mansoura 

university hospitals over one year (starting from 

September 2019 till August 2020) after approval of 

ethical committee and getting informed verbal and 

written consent from all patients. The study included 

Twenty patients their age ranged from 20 to 35 

years. Their Inclusion criteria was Lumbar micro-

instability (the concept of micro instability, intended 

as biomechanical dysfunction of the motor spinal 

unit, responsible for clinical presentation but not 
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demonstrated by dynamic X-Rays), grade 1 and 

angular spondylolisthesis, Intact motor power and 

the Main complaint of the them was low back pain. 

While the Exclusion criteria was younger than18 

years and older than 35 years, patient with more 

than grade 2 spondylolisthesis, presence of 

Neurological deficit and if the patient had Previous 

spine surgery. 

Preoperative evaluation was done by History 

taking from every included case. Assessment of Vital 

signs, Neurological examination, Investigations as 

Dynamic X-ray of Lumbosacral spine & MRI of 

affected segment all were done to the all patients. 

Evaluated parameters was done by assessing 

presurgical and postsurgical pain using Visual 

analogue score (VAS) score after asking the patient to 

rate his own pain according to 0 – 10 pain score 

severity (VAS score) where zero represents no pain 

while 10 represent worst pain imaginable (Zero = No 

pain, one = Minimal pain, two = Mild pain, three = 

Uncomfortable, four = Moderate, five = Distracting, 

six = Distressing, seven = Unmanageable, eight = 

Intense, nine = Sever & ten = Unable to move). Pre- 

and post-operative NSAIDS and needed Hospital stay 

were also checked in this study. 

 

 
 

Figure 1. Pre-operative Dynamic Xray LSS (flexion and 

extension) showing L5-S1 spondylolisthesis. 

 

 

 

 

 

 

 
 

Figure 2. Pre-operative MRI lumbosacral spine showing 

instability L5 over S1 with modic changes and L4-5 disc 

prolapse. 

SURGICAL TECHNIQUE 

Midline spinal Approach was used. Then the Pedicle 

was Prepared, the pedicles are exposed then the 

trocar was used to open the cortical bone and form 

an initial entry into the pedicle. The pedicle entry 

point was marked under X-ray. The length and 

diameter of the Screw was chosen by the depth 

marks of the awl which commences at 30mm with 

five mm increments. Screw were placed after usage 

of K-wires that was placed within the cannulated 

pedicle, then the pedicle was prepared with a tap 

prior to screw placement. Determining Rod Contour 

and Coupler Fit was done through putting the 

coupler template on the template rod then the 

template rod was bent as important to accomplish 

an adequate alignment to the screw heads and to 

use it for the contouring of the rod. The Rod Length 

was determined by calculating the following, 

required rod length = Measured total length minus 

coupler length (35 mm) and the total rod length has 

to show overhang of five mm on each side. The 

screws were Inserted and Tightened by applying the 

persuader onto the screw head and compress the 

handle to reduce the rod into place. 

Follow up was done by Evaluating the clinical 

outcome at the time of hospital discharge, 3, 6, 12 

weeks then 6 months post procedure and MRI of the 

spine was done immediate post procedure and 6 

months after treatment. 

 

 
 

Figure 3. Intraoperative picture using C arm AP view showing 

fixation by 6screws and 2 rods with couplers. 
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Figure 4. Intraoperative picture showing skin incision with L4-5 

decompression with dynamic fixation. 

 

 
 

Figure 5. Postoperative MRI LSS sagittal cuts 6 months 

postoperative, No detected adjacent segment disease. 

 

 
 

Figure 6. Postoperative MRI LSS axial cuts 6 months 

postoperative, No detected adjacent segment disease. 

Table 1. Demographic characteristics of the studied patients 
 

All patients 

(n= 20) 

Mean & 

SD 

Medi-

an 

Range IQR 

Age (year) 26.50 ± 

4.249 

27.50 20, 

33 

22.25, 

29.00 

Gend

er 

Male 35.0% (7) 

Female 65.0% (13) 

 

Table 2. Affected level and Spondylolisthesis grade of the 

studied patients 

 

 All patients (n= 20) 

Affected 

level 

L2- 3 15.0% (3) 

L3- 4 40.0% (8) 

L4- 5 45.0% (9) 

 

Table 3. Total post-operative hospital stays in the current 

study: 
 

All 

patients 

(n= 20) 

Mean & SD Median Range IQR 

Hospital 

stays (days) 

3.10 ± 1.683 3.00 1, 5 1.25, 5.00 

 

RESULTS 

Ours study comprised 20 patients (7 males and 13 

females). The age of the studied patients ranged 

from 20 to 33 years. The mean age was 26.50 years 

(table 1). According to level affection, L2- 3 affection 

was the least commonly reported where it was 

revealed in 3 patients (15%), L3- 4 affection was 

revealed in 8 patients (40%) while the majority of 

patients (9 patients) presented with L4- 5 affection 

(table 2). The post-operative hospital stay ranged 

from 1 day to 5 days. The mean post-operative 

hospital stay was 3.10 days (table 3). 

The mean basal VAS score was 5.45 (range=4-6). 

The mean one-day VAS score was 5.80 (range=4-7) 

with a statistically significant difference from the 

basal VAS score (p=0.005). The mean three weeks 

VAS score was 2.80 (range=1-4) with a statistically 

significant difference from the basal VAS score (p 

˂ 0.001). The mean six weeks VAS score was 2.30 

(range=4-7) with a statistically significant difference 

from the basal VAS score (p ˂ 0.001). The mean three 

months VAS score was 1.15 (range=0-3) with a 

statistically significant difference from the basal VAS 

score (p ˂ 0.001). The mean six months VAS score 

was 0.40 (range=0-1) with a statistically significant 
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difference from the basal VAS score (p ˂ 0.001) (table 

4). 

The mean basal daily ketolac consumption was 

34.50 (range=20-50). The mean six weeks post-

operative daily ketolac consumption was 14.50 

(range=10-20) with a statistically significant 

difference from the basal ketolac consumption (p 

˂ 0.001). The mean three months post-operative 

daily ketolac consumption was 9.00 (range=0-30) 

with a statistically significant difference from the 

basal ketolac consumption (p ˂ 0.001). The mean six 

months post-operative daily ketolac consumption 

was 4.00 (range=0-10) (IQR: 0.00, 10.00) with a 

statistically significant difference from the basal 

ketolac consumption (p ˂ 0.001) (table 5). 

The final results shows that post-operative quality 

of life scale scores was significantly higher (p˂ 0.001) 

compared with pre- operative quality of life scale 

scores (Physical function (54.30 vs. 67.10), limitations 

due to physical health (55.55 vs. 67.90), Bodily pain 

(61.25 vs. 75.65), Social function (55.90 vs. 68.15), 

limitations due to emotional health (50.90 vs. 62.30), 

General health (59.65 vs. 73.45), Vitality (54.95 vs. 

67.20) and Mental health (58.95 vs. 72.20)) (Table 6). 

  

DISCUSSION 

Lumbar instability has been considered as an 

essential cause of LBP and could be accompanied by 

considerable disability. The word ‘instability’ remains 

poorly defined. But it is most broadly believed that 

the loss of a normal pattern of spinal motion causes 

pain and/or neurological impairment. Many authors 

assumed that, ‘Segmental instability is considered to 

be an abnormal reaction to applied loads, featured 

by motion in motion segments beyond accepted 

constraints.[9] 

Dynamic stabilization showed an essential role in 

the management of the degenerative lumbar spine 

disease (DLSD). Although fusion of one or two 

motion levels will not cause a big difference in the 

overall motion range of the lumbar spine, but 

keeping flexibility of a motion segment could prevent 

neighboring segment pathology and might allow disc 

replacement, even when facet joints excision is 

needed. When a promising environment is kept in 

the motion segment by preventing overstresses on 

the disc and providing an acceptable range of 

motion, the disc can be capable of repairing itself. 

Although dynamic stabilization can play a role in 

treating these patients, any new stabilization system 

should be cautiously approached. Any fusion system 

only has to work as a temporary stabilization till 

fusion occurs; in contrast, a dynamic stabilization 

system should offer stability throughout its life.[10]. 

Thus, we aimed to evaluate the outcomes of 

dynamic spine fixation regarding the severity of 

postoperative pain measured by numerical analogue 

score (NAS), adjacent segment disease, ROM and 

QoL. This prospective, randomized, double-blinded, 

comparative study was conducted at Mansoura 

university hospitals over one year (starting from 

September 2019 till September 2020) after approval 

of ethical committee using Dynamic transpedicular 

lumbar fixation. 

Dynamic stabilization is based on the notion that 

pain might be relieved and neighboring segment 

degeneration could be avoided by controlling 

abnormal motions and increasing physiologic load 

transmission. It is unlikely that the injured disc will 

repair itself once normal motion and load 

transmission are completed, unless the 

degeneration is evidently very severe [10].As regards, 

demographic characteristics, the mean age of the 

studied cases was 26.50 ± 4.249 and the majority of 

which were female (65%). The current study revealed 

that, post-operative hospital stay ranged from 1 day 

to 5 days. The mean post-operative hospital stay was 

3.10 days while the median post-operative hospital 

stays 3.00 days. 

Similarly, Baliga et al., 2015 [11] demonstrated 

that, the average hospital stay of 2 to 4 days in terms 

of non-fusion lumbar stabilization with mean post-

operative hospital stay of 3 days. As regards, VAS 

score, there were significant differences between 

basal and post-operative follow-up till 6 months 

(P˂ 0.001). In the same line, Schnake et al., 2006 [5] 

demonstrated that, clinical data of their cases 

improved significantly. Pain on VAS (P ≤ 0.001) and 

the use of pain killers (P = 0.013) may be diminished 

and walking distance (P ≤0.001) and neurological 

manifestations (P ≤0.001) improved. About 87.5% of 

the studied cases were active at their preceding level 

without restriction, while only 12.5% of them didn’t 

reach the premorbid level. In general, the majority of 

the studied cases were satisfied.  

The same line, Greiner-Perth et al., 2016 [12] 

conducted a prospective study on dynamic posterior 

stabilization for DLSD and demonstrated that, the 

NRS back and leg pain improved markedly from that 

reported preoperatively 6.2 and 7.1 (SD 2.4 range 0–
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10) points to postsurgical mean 3.5 and 3.5 points, 

correspondingly (each p=0.0001). 

As regards, daily ketolac consumption there was 

significant difference between basal and postsurgical 

follow-up till 6 months (P˂ 0.001). This came in 

accordance with several researches who 

demonstrated significant reduction in pain following 

operation with a subsequent reduction in the 

analgesic requirements. [12] 

As regards comparison of presurgical and 

postsurgical QoL scale scores in the studied patients, 

there were significant differences between means of 

presurgical and postsurgical QoL scale scores as 

regards Physical function (54.30 vs. 67.10 ), 

limitations due to physical health (55.55 vs. 67.90 ), 

Bodily pain (61.25 vs. 75.65 ), Social function (55.90 

vs. 68.15 ), limitations due to emotional health (50.90  

vs. 62.30 ), General health (59.65 vs. 73.45 ), Vitality 

 
Table 4. Basal and post-operative follow-up of VAS score in the studied patients 
 

All patients (n= 20) Mean & SD Median Range IQR p 

Basal 5.45 ± 0.605 5.50 4, 6 5.00, 6.00 - 

One day 5.80 ± 0.834 6.00 4, 7 5.00, 6.00 0.005 

Three weeks 2.80 ± 1.005 3.00 1, 4 2.00, 4.00 ˂ 0.001 

Six weeks 2.30 ± 0.865 2.00 1, 4 2.00, 3.00 ˂ 0.001 

Three months 1.15 ± 0.875 1.00 0, 3 0.25, 2.00 ˂ 0.001 

Six months 0.40 ± 0.503 0.00 0, 1 0.00, 1.00 ˂ 0.001 

P is significant when ˂ 0.05. 

 
Table 5. Basal and post-operative daily ketolac consumption (mg) in the studied patients 
 

All patients (n= 20) Mean & SD Median Range IQR p 

Basal 34.50 ± 10.501 30.00 20, 50 30.00, 40.00 - 

Six weeks 14.50 ± 5.104 10.00 10, 20 10.00, 20.00 ˂ 0.001 

Three months 9.00 ± 8.522 10.00 0, 30 0.00, 10.00 ˂ 0.001 

Six months 4.00 ± 5.026 0.00 0, 10 0.00, 10.00 ˂ 0.001 

P is significant when ˂ 0.05. 

 
Table 6. Basal and post-operative daily ketolac consumption (mg) in the studied patients 
 

All patients (n= 20) Pre-operative Post-operative 95% CI p 

Physical function 54.30 ± 16.086 67.10 ± 20.442 - 15.04, - 10.46 ˂ 0.001 

limitations due to physical health 55.55 ± 19.508 67.90 ± 24.666 -12.83, -9.07 ˂ 0.001 

Bodily pain 61.25 ± 19.298 75.65 ± 24.564 -14.73, -10.57 ˂ 0.001 

Social function 55.90 ± 21.957 68.15 ± 26.019 -12.87, -9.53 ˂ 0.001 

limitations due to emotional health 50.90 ± 20.576 62.30 ± 24.942 -13.34, -8.86 ˂ 0.001 

General health 59.65 ± 18.204 73.45 ± 22.814 -15.43, -10.87 ˂ 0.001 

Vitality 54.95 ± 18.597 67.20 ± 22.659 -13.08, -9.82 ˂ 0.001 

Mental health 58.95 ± 15.436 72.20 ± 18.831 -14.67, -11.03 ˂ 0.001 

P is significant when ˂ 0.05. 

 

(54.95 vs. 67.20 ) and Mental health (58.95 vs. 72.20 ). 

The results shows that post-operative QoL scale 

scores was significantly higher (p˂ 0.001) compared 

with pre- operative QoL scale scores. In the same 

line, Greiner-Perth et al., 20162 [12]conducted a 

prospective study on 436 cases treated with DSS. In 

addition, 387 patients (189 male, 198 females; mean 

age 67.3 years) with DLSD such as degenerative 

spondylolisthesis (6.1 %) may be assessed. The type 

of degeneration was primarily spinal stenosis (89.9 

%). Following a mean follow-up of 1.94 years, the 

COMI score and NRS back and leg pain improved 

significantly. The postsurgical trend analysis couldn’t 

detect a relevant deterioration of such outcomes 

until four years postoperative. Ten cases were 

revised (2.6 %) and the implant was excised; in the 

majority of cases, a fusion was conducted. Another 

five cases (1.3%) had an extension of the dynamic 
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stabilization system to the adjacent level. In addition, 

84.2% of cases rated that the surgery had helped a 

lot or had helped. [5,12,13]  

Similarly, Schnake et al., 2006 [5] conducted a 

study on prospectively assessed 25 cases with 

lumbar spinal stenosis and degenerative 

spondylolisthesis demonstrated that, the mean leg 

pain diminished significantly (P≤0.01), and mean 

walking distance improved significantly to more than 

1000m (P≤0.01) following induction of dynamic 

stabilization with the Dynesys system. Therefore, 

they demonstrated that, no significant progression 

of spondylolisthesis was determined; asymptomatic 

implant failure was noted in 17% of cases due to 

screw loosening. Signs of adjacent segment 

degeneration were demonstrated in seven cases 

following 24 months. 

Furthermore, Delamarter et al., 2006 [14] 

presented results of a major study conducted on a 

total of 84 cases managed with Dynesys or 

instrumented fusion for degenerative lumbar 

spondylolisthesis and/or stenosis at one or two 

contiguous levels at 24-month follow-up, ODI scores 

improved from 56.4 to 31.2, VAS leg pain improved 

from 82 to 15, and VAS back pain reduced from 52 to 

21. Re-operation rate was 4%. Remarkably, the 

investigators recorded no examples of device failure, 

though 5% had asymptomatic radiolucency. While, 

Lee et al., 2017 [15] assumed that, in comparison 

with normal case, fusion on L4–5 induces 18.8%, 

9.3%, 11.7%, and 13.7% increments during motion at 

L3–4 under flexion, extension, lateral bending, and 

axial rotation, respectively. Additional stabilization at 

L3–4 in hybrid models decreased motion range 

which can occur at that segment. The IH model 

revealed 8.4%, -33.9%, 6.9%, and 2.0% change in 

motion at the segment, while the PH model revealed 

-30.4%, -26.7%, -23.0%, and 12.9%. At L2–3, the PH 

model revealed 14.3%, 3.4%, 15.0%, and 0.8% of 

motion increment in comparison to the motion in 

the IH model. These two hybrid systems expressed 

law intradiscal pressure at the transition segment 

compared with that in the conventional system, but 

the loads at L2–3 (adjacent segment) increased in all 

loading positions except during extension. Thus, 

they concluded that, lumbar hybrid stabilization 

using both Pedicle screw-rod–based hybrid 

stabilization (PH) and interspinous device–based 

hybrid stabilization (IH) decreased the fusion-

induced excessive motion at the transition segment. 

At the level next to the transition level, the PH model 

created more stress than the IH model under the 

hybrid loading condition. Such a difference could 

ultimately interfere with the possibility of ASD.  

Although this study showed encouraging results 

and statistically significant percent of improvement, 

we are still in need for long-term follow up of cases 

at least 2 years with follow up VAS score and MRI 

lumbosacral spine to detect adjacent segment 

disease. 

 

CONCLUSION 

The current study suggested that Dynamic lumbar 

fixation provides a favorable and stable clinical mid-

term results in patients suffering from degenerative 

lumbar spinal disease (DLSD) and can be a 

considerable alternative to fusion surgery in these 

patients. 

 

 
List of abbreviations: 

(ASD): Adjacent segment disease 

(COMI): Core outcome measure index 

(DLSD): Degenerative lumbar spinal disease  

(DSS): Dynamic stabilization system 

(IH): Inter-spinous device-based hybrid stabilization  

(NAS): Numerical analogue score,  

(NRS): Numeric rating scale 

(ODI): Oswestny disability index 

(PH): Pedicle screw-rod–based hybrid stabilization  

(POP): Postoperative pain  

(ROM): Range of motion  

 (QoL): Quality of life  

(VAS): Visual Analogue Scale 
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ABSTRACT 
Aim: With only limited treatment options in acute spinal cord injury (SCI) currently 

available, we aimed to investigate the effect of progesterone on neurological recovery 

after acute SCI. 

Material and Methods: Randomised double-blind placebo-controlled single-centre 

trial on 128 patients of acute SCI (within 24 hours of injury) was conducted at our 

institute with the approval of the ethics committee. Eligible patients were allocated to 

the progesterone or placebo arm. Of 133 eligible patients, one from the placebo arm 

expired in the acute phase while 4 were lost to follow-up, leaving 128 patients in the 

study.68 patients remained in the progesterone arm and 60 in placebo. Patients in 

the progesterone arm received intramuscular progesterone while those in the 

placebo received intramuscular isotonic saline twice daily for five consecutive days. 

Neurological assessment was done at baseline, day six, first and sixth months using 

the American Spinal Injury Association (ASIA) score and motor and sensory actual 

neural recovery (ANR) scores. 

Results: Baseline characteristics were comparable between the groups. At the end 

of six months, significant improvement occurred in motor and sensory ASIA scores in 

the progesterone arm (p=<0.01). Compared with the placebo, motor scores were 

significantly higher in the progesterone arm at 6 months while sensory scores were 

not (p= <0.01 and p= 0.59 respectively). Additionally, at 6 months, motor ANR was 

significantly higher in the progesterone arm vs placebo (p=<0.01 vs 0.65). Early 

progesterone administration (within six hours of injury) was associated with 

significantly higher motor and sensory ASIA scores at 6 months (p= <0.01vs0.04 

respectively). 

Conclusion: Administration of intramuscular progesterone within 24 hours in acute 

SCI was associated with better neurological recovery. Further multicentric studies are 

required to shed more light on the strength and consistency of this improved 

outcome. 
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INTRODUCTION  

Approximately, 2,50,000-5,00,000 people per year 

suffer spinal cord injury (SCI) globally. In the 

aftermath of trauma, spinal cord injuries carry the 

most devastating outcomes with severe motor 

deficits and high socioeconomic burden. [1] 

Traumatic SCI often results in early necrosis of 

anterior horn cells leading to a partial or complete 

loss of motor neurons and consequent severe 

weakness. [2] Sadly, though the pathophysiology 

behind traumatic SCI is well understood, the 

treatment options remain limited with no single drug 

showing robust effectiveness. Transplant of 

peripheral nerves, enhancement of axonal growth 

using fibronectin conduits, usage of olfactory 

ensheathing cells, stem cells or Schwann cells with an 

aim to minimize the necrosis associated with SCI 

have been tried in the past with some success.[3] 

Pharmacologic approaches, such as neurotrophic 

factors, antioxidant molecules, antiglutamatergic 

drugs and steroids have also been previously used 

for the treatment of SCI. [4,5]  

The world neurosurgery society, in contrast to the 

results of a Cochrane review conducted recently 

deemed the use of methylprednisolone to be more 

harmful than beneficial in SCI. The role of 

corticosteroids in SCI thus stands conflicted. [1,6] The 

gonadal steroids (17β-estradiol and progesterone) 

on the other hand in experimental trials have shown 

consistent optimistic results in traumatic brain and 

spine injuries.[4]Pertinent to our study, 

progesterone has been shown to prevent neuronal 

loss following traumatic brain injury with increased 

survival of motor neuron, protection against 

glutamate toxicity and oxidative stress after SCI .[4] 

Thus, many experimental studies using animal 

model have abundantly displayed the 

neuroprotective role of progesterone in SCI. Despite 

its well proven effectiveness in animal trials, its place 

in clinical trials is murky. Keeping this in mind, we 

took up this randomized placebo-controlled study to 

investigate the effect of progesterone on 

neurological recovery after acute SCI. 

 

MATERIALS AND METHODS 

We performed a prospective, randomized double-

blind placebo-controlled trial from December 2019 

to December 2020 at our institute. We aimed to 

assess the neurological recovery after acute SCI in 

treatment (progesterone administered) and placebo 

arms by monitoring their American Spinal Injury 

Association (ASIA) score (motor and sensory) and 

actual neural recovery (ANR) score {final follow-up 

ASIA score minus ASIA score at the time of 

admission} at day six (6), one (1) month and after six 

(6) months of follow-up}. Institutional ethics 

committee (IEC) clearance was obtained vide IEC no. 

38/MC/EC/2020. 

 
PATIENT SELECTION 

All consecutive patients with acute traumatic SCI 

presenting within 24 hours of the injury between 18 

and 65 years of age were included. Patients outside 

the specified age limit, 24 hours beyond the SCI, 

those with involvement of only the radicles or nerve 

roots, with firearm injury, with life-threatening 

morbidities, history of drug addiction or on steroids, 

pregnant women and unwilling for a minimum six 

months regular follow up were excluded from the 

study.  

 
RANDOMIZATION AND INTERVENTION 

Patients underwent simple randomization into the 

two study groups after fulfilling the inclusion criteria 

(Figure 1). The treatment group received 

progesterone (AqSusten, Sun Pharma, Uttarkhand, 

India) via intramuscular injection with a dosage 

schedule of 0.5 mg/kg of body weight twice daily for 

five consecutive days. The placebo group received 

intramuscular 0.9% sodium chloride injections twice 

daily for five consecutive days. 

 
STUDY PROTOCOL AND MEASUREMENTS 

A thorough clinical history, including demographic 

information (age, sex) and detailed physical 

examination assessing the neurological deficit was 

recorded. All routine investigations were sent as per 

the standard protocol including complete blood 

count (CBC) and biochemistry (random sugar, renal 

and liver function tests). The time of administering 

progesterone/placebo injection after injury was 

recorded.  

 
Patients were neurologically assessed at the time of 

admission, on day 6 and then at first and six months 

after the injury using the ASIA score. [7] Motor and 

sensory ASIA scores and the actual neural recovery 

score were also calculated at the time of admission, 

day six, one and six months follow up.  
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STATISTICAL ANALYSIS 

A minimum of 60 patients were required to detect 

any significant differences between the groups as 

per the ICCP panel for SCI. All relevant data were 

recorded and GraphPad Prism for Windows, version 

9.1.0 (221) was used for data analysis. Per protocol 

analysis was done. For comparing the serial ASIA 

scores within the groups, repeated measure one-

way ANOVA with Tukey’s multiple comparison test 

was used. Student unpaired t-test was used to 

compare between the two study groups and χ2 test 

was used to compare proportions. We also 

attempted to compare the ASIA score on the basis of 

time since injury to administration of progesterone 

using unpaired t-test. For this, we divided the 

progesterone group into early (< 6 hours) and late 

intervention (>6 hours) based on the hours after SCI. 

Data were expressed as means ± SD or proportions 

as appropriate. P-value of less than 0.05 was 

considered statistically significant. 
 

RESULTS 

A total of 133 patients met the inclusion criteria, after 

randomisation 71 and 62 patients were allocated to 

the case and control group respectively. A team of in-

house neurosurgeons blinded to the trial design 

decided the best treatment plan, surgical or medical 

management for all patients. Three patients from the 

treatment arm and one from the placebo arm were 

lost to follow up and one patient in placebo group 

expired with sepsis during the acute phase. Thus, at 

the end of six months, 128 patients (68 cases and 60 

controls) were included for the final analysis. 

Baseline characteristics of patients in both the 

study groups were summarized (table 1). Both 

groups were comparable for age, gender, time 

between intervention and injury and site of injury. 

Most common fracture site was the cervical 

region.76.47% patients in progesterone group and 

80% in placebo group underwent surgical 

management in the form of spinal canal 

decompression and fixation (anterior or posterior). 
 

Table 1. Baseline characteristics of all patients 
 

  Progesterone 

(n=68) 

Placebo  

(n=60) 

p-

value 

Age 35.86 ± 13.47 34.97 ± 

11.67 

0.99 

Sex 

  

0.92 

      Male 40 (58.8%) 36 (60%)   

      Female 28 (41.2%) 24 (40%)   

Time from injury 

to intervention 

    0.74 

       < 6 hrs 48 40   

       >6 hrs 20 20   

Fracture site 

  

0.81 

  Cervical 36 28   

     C2 2 0   

     C3 6 2   

     C4 8 8   

     C5 10 10   

     C6 6 8   

     C7 4 0   

  Thoracic 26 22   

     T1-4 6 4   

     T5-8 8 12   

     T9-12 12 6   

  Lumbar  6 10   

    L1 4 6   

    L2 2 4   

    L3 0 0   

    L4 0 0   

    L5 0 0   

Treatment 

  

0.73 

  Surgical 52 48   

  Conservative 16 12   

 

ASIA score (motor and sensory for each limb) for 

both the groups (progesterone and placebo) at the 

time of admission, 6 days, 1 month and 6 months 

after injury was recorded (table 2). Mean ASIA score 

at admission was comparable in both groups (table 

2). 

At the final (six) months follow up the mean 

motor ASIA score was significantly higher in the 

progesterone arm (p=<0.01). Serial improvement in 

motor ASIA score was noted in both the groups from 

admission to 6 days, 1 month and 6 months but it 

reached statistical significance only in the 

progesterone arm. In this arm, significantly higher 

motor ASIA score was noted in either of the upper 

limbs {right and left upper limb (p= <0.01) and in the 

lower limbs {right and left lower limbs (p=<0.01)}. 

Further, sub-group analysis showed significant 

increase in the motor ASIA score of the progesterone 

group between admission, day 6 and at 1 month 

without a significant increase between the 1 and 6 

month scores. Serial improvement in the motor ASIA 

score was noted in the placebo group also {right and 

left upper limb (p=0.07, 0.09 respectively) as well as 

in right and left lower limb (p=0.07, 0.10 

respectively)} but failed to reach statistical 

significance (table 2). 
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Table 2. Serial changes in American Spinal Injury Association score in progesterone and placebo group in the individual limbs 
 

Progesterone group (n=68) 

American Spinal Injury Association score 

Placebo group (n=60) 

American Spinal Injury Association score 
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Right  

UpperLimb 

19.52±

6.95 

21.32±

5.95 

22.56±

5.09 

22.79±

5.10 

<0.01 20.03±

5.90 

20.29±

5.72 

20.40±

5.78 

20.40±

5.78 

0.07 

Left Upper Limb 20 

±6.17 

21.32±

5.69 

22.41±

5.09 

22.64±

5.11 

<0.01 19.55±

6.27 

19.92±

5.89 

20.03±

5.96 

20.25±

5.84 

0.09 

Right 

Lower Limb 

13.35±

6.17 

16.71±

6.59 

20.06±

6.75 

20.58±

6.82 

<0.01 11.66±

4.16 

11.92±

4.08 

12.22±

3.79 

12.22±

3.79 

0.07 

Left  

Lower Limb 

12.26±

6.40 

15.82±

6.42 

19.91±

6.69 

20.44±

6.78 

<0.01 11.74±

4.14 

12.00±

4.06 

12.11±

3.90 

12.29±

3.72 

0.10 

S
e

n
so

ry
 Right 81.35±

23.45 

89.23±

24.64 

92±24.

12 

92±24.

12 

<0.01 83.11±

20.71 

84.81±

19.7 

86.66±

19.8 

86.66±

19.8 

<0.0

1 

Left 81.82±

21.37 

88.05±

23.41 

90.11±

23.47 

90.11±

23.47 

<0.01 84.59±

19.13 

85.48±

18.9 

87.03±

19.9 

87.33±

20.2 

<0.0

1 

 
Table 3. Comparison of total American Spinal Injury Association total score between the two groups 
  

Motor Sensory 
 

Progesterone Placebo p-value Progesterone Placebo p-value 

Day 0 65.14±21.01 63.03±15.22 0.65 163.18±44.44 168.67±39.44 0.61 

6 months 86.47±22.03 64.80±14.00 <0.01 182.11±47.33 176.2±40.54 0.59 

 
Table 4. Serial trend on actual neural recovery in patients who received progesterone and placebo 
 

Actual neural recovery  

Progesterone group Placebo Group 

  6 days 1 month 6 months p-value 6 days 1 month 6 months p-value 

Motor  10.02±6.42 19.79±11.66 21.32±13.44 <0.01  2.33±4.30 2.7±4.94 2.8±5.18  0.19 

Sensory 14.11±16.83 18.94±23.86 18.94±23.86 0.03  2.86±5.27 7.26±8.52 7.53±8.49 0.005  

 
Table 5. Comparison of actual neural recovery 
 

Comparison of Actual neural recovery at Day 6 and at 6 months 

  Motor Sensory 

  Progesterone Placebo p-value Progesterone placebo p-value 

Day 6 10.02±6.42 2.33±4.30 0.65 14.11±16.83 2.86±5.27 <0.01 

6 Months 21.32±13.44 2.8±5.18 <0.01 18.94±23.86 7.53±8.49 0.02 
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Table 6. American Spinal Injury Association score between early vs late progesterone administration 
 

American Spinal Injury Association (ASIA) score between  

Early vs late progesterone administration 

 Motor ASIA score Sensory ASIA score 

 < 6 hours > 6 hours p- value < 6 hours > 6 hours p- value 

Day 6 80.54±14.14 62.3±30.05 0.02 186.83±39.87 154.4±58.70 0.06 

1 Month 91.58±9.31 69.00±33.14 <0.01 192.66±38.82 156.8±57.89 0.04 

6 Month 93.75±8.87 69.00±33.14 <0.01 192.66±38.82 156.8±57.89 0.04 

 

 

 
 

Figure 1. Allocation and analysis 

 

Serial increase in mean sensory ASIA score was also 

noted from admission to day 6, 1 month and at 6 

month follow up in both the arms. Improvement in 

sensory scores was noted over the time in both 

groups but a comparison of mean sensory ASIA 

score on day 0 and at 6 months between the groups 

did not reach significance (p= 0.59, table 3).  

We also compared the serial actual neural 

recovery score at day 6, 1month and 6 month in both 

the groups (table 4). Mean motor as well as sensory 

ANR was found to be higher in the progesterone 

group. Serial increase in motor ANR at day 6, 1 

month and 6 month in both groups was recorded but 

it was statistically significant only in the progesterone 

group (p=<0.01). Similarly, sensory ANR also 

increased in both groups but mean increase in 

progesterone group was much higher as compared 

to placebo group. On comparison of motor ANR 

(table 5) between progesterone and placebo groups 

at day 6 there was no statistically significant 

difference (p=0.65) but after 6 months of follow up 

there was a significant difference (p=<0.01).  

On further post hoc analysis, we observed that 

there was statistically significant increase in mean 

motor ASIA score at day 6, 1 month and 6 month 

(80.54±14.14, 91.58±9.31, 93.75±8.87 respectively) if 

progesterone was administered early (within 6 hours 

of injury) (table 6). Mean sensory ASIA score also 

improved at day 6 and 1 month (186.83±39.87, 

192.66±38.82) in the early and late progesterone 

administration groups and there was a significant 

increase noted with early administration. We also 

observed, that there was no significant gender 

difference between men and women in ASIA motor 

and sensory scores after 6 months of follow up in 

progesterone group as well as in placebo group. 

Similarly, neurological recovery was also comparable 

in surgical vs conservative management groups, in 

both the progesterone and placebo groups. 

Only minor adverse effects such as transient 

diarrhea in one patient in placebo and nose block 

with pain at the injection site in the progesterone 

arm were reported. No major adverse events were 

recorded. 

 

DISCUSSION 

The management of SCI till date remains challenging 

with no studies showing robust benefit of any drug 

or surgical intervention. The pathology behind SCI 

has largely been elucidated in the last decade with 

primary insult to oligodendrocytes and secondary 

insult to astrocytes and microglial cells by 

neuroinflammation.[8] Previous experiments using 

animal models suggested that SCI leads to increase 

in oligodendrocytes precursor cell (OPC) numbers 
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but impairs their differentiation and maturation, 

thus preventing their remyelination.[9] Jure I et al, 

demonstrated that SCI leads to down regulation of 

transcription inhibitors in the first few days following 

injury but during this period even the transcriptional 

activators remain downregulated and hence the OPC 

fail to mature and remyelinate.[10] The interest in 

progesterone in SCI is due to its ability to act as a 

differentiation factor and enhance expression of 

transcription activation factors.  

Labombarda F et al in animal studies on rats 

found progesterone to be beneficial and 

neuroprotective in central and peripheral nerve 

injuries. [11] They concluded that SCI results in 

reduced level of choline acetyltransferase and 

reduced expression of mRNA for α3 catalytic and β1 

regulatory subunits of neuronal Na-K-ATPase and 

stimulates growth-associated protein (GAP-43). 

Progesterone administration leads to reversal of this 

effect by enhanced expression of choline 

acetyltransferase and restoration of mRNA to 

normal levels which leads to further enhancement of 

GAP-43 after a three day course of progesterone 

therapy. 

Various transcription factors responsible for OPC 

differentiation and maturation were also studied 

previously (Olig2 and Nkx2.2 involved in OPC 

differentiation and maturation of myelin producing 

cells, Mash 1 involved in Nkx2.2 expression, Sox10 

responsible for stimulation of premyelinating 

oligodendrocyte cells into myelinating 

oligodendrocytes via inducing myelin basic protein 

expression and MRF involved in myelin and 

internode formation). [12,13,14,15] Progesterone 

increased Olig 2 and Nkx2.2 expression and also 

increased the mRNA expression of Sox 10 and Mash 

1.[10,16] 

Progesterone is known to stimulate OPCs 

production and stimulate OPC survival and prevent 

apoptosis via progesterone receptor dependent 

mechanism.[16,17,18]  

Progesterone administration leads to increased 

TGFβ1 (transforming growth factor beta 1) mRNA 

levels which in turn promotes OPC maturation [19] 

In vivo TGFβ pathway up regulates antimitotic genes 

p15, p21 and p27 as well stimulates pro-

oligodendrogenic gene Olig 1 and Olig 2.[19] 

Progesterone not only increased the 

oligodendrocytes maturation but also decreased the 

pro-inflammatory mediators as well as astrocytes 

and microglial cells after SCI in experimental models. 

[20] Further, it also attenuated microglial cells toxicity 

via fractalkine-CX3CR1 signaling.[21,22] 

3α, 5α-tetra-hydro-progesterone, a metabolite of 

progesterone showed promyelinating activity in 

central and peripheral nervous system in previously 

conducted studies.[23] Progesterone also increased 

brain derived neurotropic factor(BDNF), thereby 

reducing the neuronal loss by neuro inflammation 

and oxidative stress which are major mechanisms of 

cell loss in SCI.[5] 

Corticosteroids have often been administered in 

SCI (NASCIS I, II, III trials) but a statement by the world 

neurosurgery society suggested them to be a 

double-edged sword recently.[24] The clinical trials 

on traumatic brain injury (TBI) patients showed no 

major adverse effects with use of progesterone (such 

as increased risk of breast cancer, thrombotic risk, 

feminization effect in male patients).[25] Given its 

promising role, in experimental studies and safety 

profile, progesterone seems to be a safe and 

effective drug in SCI patients. 

The anti-inflammatory beneficial effect of 

progesterone is well established in experimental 

animal studies but in clinical trials on humans with 

brain or spinal cord injury the reports have been 

conflicting. Several randomized controlled trials 

previously showed progesterone mediated 

improvement in neurological outcome after 

traumatic brain injury (TBI).[25,26] However, 

multicentric larger trials followed soon after and 

showed no advantage of progesterone in TBI. 

Interestingly, these negative trials were questioned 

for their faulty extrapolation of data from pre-clinical 

trials and use of subjective measures for defining 

neurological improvement by some researchers.[27] 

In a very recently published meta-analysis 

Begemann M et al concluded that progesterone 

indeed had a beneficial effect in TBI, especially when 

given early and by the intramuscular route only.[28] 

As the pathophysiology of neural injury is similar 

in TBI and SCI, we hypothesized that progesterone 

may have a beneficial effect in patients with SCI. A 

thorough literature review revealed only one study 

was conducted previously in this regard. In their 

randomized, double-blind, placebo controlled trial 

Aminmansour B et al assessed the effect of 

progesterone and vitamin D on outcome in patients 

after acute traumatic SCI and concluded that 

administration of both the drugs in combination 
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were associated with better functional recovery and 

outcome.[29] In this study, motor and sensory ASIA 

scores improved significantly in the treatment group 

after 6 months of follow-up. Similar to the only other 

previously conducted study, we found a beneficial 

effect of progesterone in SCI with statistically 

significant improvement in sensory and motor ASIA 

scores after 6 months of follow up. On comparing the 

ASIA scores between the progesterone and placebo 

arm at 6 months, the motor scores showed 

significant improvement while the sensory scores 

between the groups did not. The actual neural 

recovery scores also showed significant 

improvement in the progesterone motor and 

sensory arm at 6 months. Additionally, the early 

administration of progesterone within six hours of 

the traumatic insult was more beneficial than the late 

administration (p= <0.01 vs p= 0.04). This time 

dependent benefit could be explained with the 

activation of neuroinflammation and destruction 

progressing relentlessly after the injury.  

 

LIMITATIONS AND SCOPE 

Firstly, we did not measure the baseline and post 

administration serum progesterone level, therefore 

a therapeutic range that would predict outcome 

could not be ascertained. Secondly, if the surgical 

intervention contributed towards clinical 

improvement in the progesterone group cannot be 

ascertained. However, patients undergoing surgical 

intervention were equally present in the placebo 

group also. Therefore, any procedural benefit would 

be similar in both the groups. Despite these 

limitations, our results remain valid as both the 

progesterone and placebo group had no significant 

baseline differences in demographics, level and 

clinical severity of injury and surgical management.  

The areas that can be researched further include the 

effect of progesterone on expression of serum or 

cerebrospinal fluid inflammatory (IL-6, IL-8, TNF-α, 

MCP-1) and structural (GFAP, NSE, S100b, tau) 

biomarkers following SCI.[30] 

 

CONCLUSION  

No single agent till date has produced remarkable 

recovery in SCI. In the past few decades, with 

improved critical and supportive care the mortality 

after SCI has substantially reduced but the morbidity 

and caregiver burden remains high. Our study, 

shows a small but definitely beneficial effect of 

progesterone in SCI patients. Larger studies are 

needed to further understand the depth of this 

therapy. A deeper understanding into the 

pathophysiology of SCI should also lead to 

development of more molecules that are effective in 

reducing the morbidity associated with this 

condition. 

 

 
Abbreviations:  

SCI – Spinal cord injury 

ASIA score – American Spinal Injury Association score 

ANR score – Actual Neural Recovery 

TBI- Traumatic Brain Injury 
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ABSTRACT 
Introduction: Lumbar Canal Stenosis is the narrowing of the Spinal Canal and/or the 

intervertebral foramina, which causes compression of the thecal sac and/or caudal 

roots at a single vertebral level. Stenosis may be local, segmental, or generalised; 

bone or soft tissue can cause it. Stenosis can involve the bony canal, dural sac or 

both.[9] 

Aim: Assessment of outcomes of multilevel fenestration with soft tissue 

decompression in lumbar canal stenosis. 

Material and method: A prospective study comprised patients with two or more 

lumbar canal stenosis levels. The Study eliminated patients with infective pathology 

or recurrent surgery on identical levels. The surgical technique of canal 

decompression via multilevel fenestrations was used in this study, which enables the 

decompression of the neural structures while preserving as much of the bony and 

ligamentous structures as possible. Post-op clinical measures such as motor, sensory, 

post-op complications, and VAS score improvement assessed study outcomes. 

Result: Studies showed improvement in symptoms of pain, motor power and 

sensory deficit, post-operative improvement in VAS score for pain, and improved 

quality of life in almost all the patients from day 7 to day 60 after surgery. 

Conclusion: The study shows that “Multilevel interlaminar fenestration with Soft 

Tissue Decompression in Lumbar Canal Stenosis” is a feasible, safe, and effective 

approach to lumbar canal stenosis and is associated with minimal complications and 

minimal perioperative morbidity. 

 

 

INTRODUCTION  

Lumbar Canal Stenosis may be defined as the narrowing of the Spinal 

Canal and/or the intervertebral foramina, causing compression of the 

thecal sac and/ or caudal roots at a single vertebral level; narrowing 

may affect the whole canal or part of it. It may be local, segmental or 

generalised. The cord's normal dural tube cross-sectional area is about 

180mm² (±50). The manifestation of stenosis becomes evident within 

the range of 100 to 130 mm², while relative stenosis is observed when 

the cross-sectional area of the dural tube measures 100mm² or below. 

Absolute stenosis is observed when the cross-sectional area of the dural 

tube measures 70mm² or below. Spinal stenosis refers to morphology, 
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not the symptoms. Neurogenic claudication, 

alternatively referred to as pseudo-claudication, is a 

clinical manifestation that serves as a diagnostic 

indicator for the presence of spinal canal stenosis.  

The condition above is characterized by a 

constellation of symptoms, including discomfort in 

the lower extremities, abnormal sensations such as 

tingling or numbness, and diminished muscular 

strength. These manifestations are notably 

exacerbated during ambulation and exertion. The 

prevailing characteristic observed in this case is the 

sensation of pain, which can manifest as either 

unilateral radicular pain or diffuse non-dermatomal 

symptoms. These symptoms typically originate from 

the buttock region and can extend to varying 

distances along the leg.  

Wilson [12] classified Neurogenic claudication 

into postural due to positional accentuation of 

stenosis and ischemic due to failure to meet the 

oxygen demand of nerve root due to compressed 

canal. The primary objective of surgical intervention 

for lumbar canal stenosis entails alleviating 

compression exerted on neural tissue within the 

central and nerve root canal. The prevailing surgical 

modality for addressing lumbar canal stenosis is the 

implementation of decompression through a 

comprehensive laminectomy procedure.  

Verbiest [1] suggests that nerve compression is 

due to encroachment by the articular process on the 

spinal cord, and the laminectomy alone is not 

sufficient without the removal of the medial part of 

the articular process. Amundson et al. [3] stated that 

radiological changes were more extensive than 

expected from the clinical picture, and the degree of 

narrowing did not correspond to the degree of 

clinical affection. Herno et al. [7] stated that the 

patient's satisfaction with the surgery result was 

more important in surgical outcome than the degree 

of decompression detected on the CT scan. Surgery 

for lumbar canal stenosis can be very successful in 

most cases for the leg symptoms. However, 

depending on the severity of the nerve compression 

and the length of time the nerve has been 

compressed, there may be some permanent 

damage that is not relieved with surgery. Success for 

back pain relief is less reliable with surgery than the 

relief of leg symptoms. 

 

PATIENT SELECTION 

All consecutive patients with acute traumatic SCI 

presenting within 24 hours of the injury between 18 

and 65 years of age were included. Patients outside 

the specified age limit, 24 hours beyond the SCI, 

those with involvement of only the radicles or nerve 

roots, with firearm injury, with life-threatening 

morbidities, history of drug addiction or on steroids, 

pregnant women and unwilling for a minimum six 

months regular follow up were excluded from the 

study.  

 
AIM 

This study aimed to evaluate the results of multilevel 

fenestration with soft tissue decompression in 

lumber canal stenosis. 

 
MATERIAL AND METHOD 

In this prospective study, 14 patients were included 

with a clinic-radiological diagnosis of lumbar canal 

stenosis of two or more two levels. All patients were 

evaluated clinically and radiologically. Patients 

having recurrent surgery on the same level, infective 

pathology, or spinal instability were excluded. Out of 

14 patients, four patients had an intraoperative 

conversion to laminectomy and were excluded. The 

subjects underwent surgical procedures while 

positioned in the prone position while under the 

effects of general anaesthesia. During the procedure 

of interlaminar fenestration, the bone surrounding 

the interlaminar space of the affected segment (as 

indicated by abnormal clinical and myelographic 

findings) was carefully removed. This removal was 

performed along with removing the ligamentum 

flavum and a portion of the facet joint, known as 

partial undercutting facetectomy. However, it is 

important to note that this surgical intervention 

intentionally preserved the neighbouring laminae, 

spinal process with interspinous ligament, and 

zygapophyseal joints. The procedure involved a 

lateral extension of fenestration, specifically a 

foraminotomy, to alleviate the compression on nerve 

roots exhibiting signs of swelling and oedema. The 

operative finding has been duly documented and its 

correlation with the clinic-radiological impression 

has been noted. The assessment of decompression 

adequacy was conducted intraoperatively through 

the evaluation of root mobility and the probing of the 

root canal. 

The study outcome was evaluated in the post-op 

period based on clinical parameters like 

Sensory/Motor examination and improvement in 
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pain assessed by visual analogue scale. The outcome 

was accessed according to Modified MacNab criteria. 

[10] 

 

RESULT 

Backache (100%) and radiculopathy (30%) were the 

most frequent symptoms. The neurogenic 

claudication was also present in all patients. Only 

one patient had involvement of the bladder and 

bowel. The mean duration of symptoms was 

44.2±15.92 months. Eighty (80%) patients had a 

clinical history of more than 24 months. The mean 

walking capacity was 440±107.5meters, ranging from 

300-600 meters, and 60% of patients had a walking 

capacity of <400 meters. Six (60%) patients also had 

sensory loss of variable dermatomes. The SLR was 

positive in 90% of patients on the right side and all 

patients (100%) on the left side. On motor 

examination, right and left lower limb weakness was 

found in 50% and 90%, respectively. In the preop 

period, 30 % of patients had radicular numbness in 

the lower limb. 60%population had a sensory deficit, 

and 90% of the population had a motor deficit of 

grade 2/5 to grade 4/5. In the post-op period, no 

patients had a sensory deficit, and 100% had motor 

power between 4/5 to 5/5. Preoperatively in the right 

lower limb, SLR tests were positive in 90% of cases, 

and 10.0% were negative. During the follow-up 

period at day 14 in the right lower limb, 30% of cases 

were SLR-positive, and 70% were negative. 

Preoperatively, in the left lower limb, 100% of cases 

were SLR test positive. During the follow-up period 

on day 14 in Lt. Lower limb, 90% of cases were SLR 

negative, and 10% were positive. On radiological 

evaluation, it was found that on plain digital X-rays, 

all patients had features of degenerative changes. 

The degenerative changes in the ratio of vertebral 

body diameter vs canal A.P diameter in A.P and 

lateral view, which was less than 1 cm, showed the 

presence of osteophytes and bone spurs. The MRI 

findings are summarised in Table 1 and 2. The disc 

prolapse was most common at L4-5 levels in 80% of 

patients. The second most common site was L5-S1 in 

40% of patients. 

 

 

Table 1. Levels of spinal canal stenosis on MRI images 
 

No. of stenosed 

levels 

Up to 2 

levels 

Up to 3 

levels 

Up to 4 

levels 

No. of patients 1 7 2 

Table 2. Levels of disc prolapse 

 

PIVD L1-2 L2-3 L3-4 L4-5 L5-S1 

Yes 1 1 2 8 4 

No 10 9 8 2 6 

 

The ten patients who underwent multilevel 

fenestration were analysed. Intraoperative images of 

representative cases are shown in Figure 1. 

Interlaminar fenestration was done up to four levels 

in 2 cases, up to three levels in 7 patients and up to 

two in 1 case. Based on MRI findings, disc excision 

was done up to a single level in 5 patients, up to two 

levels in 3 patients and the rest two patients, up to 3 

levels. Facet joint hypertrophy was present in all 

cases, for which partial medial facetectomy was done 

in all cases.9 cases out of 10 had lateral root canal 

stenosis for which foraminotomy was done, and 

adequacy of canal diameter was checked with 

probing of the root canal. Postoperatively, patients 

had significant improvement in radiculopathy and 

improvement in claudication distance. There was 

also a significant improvement in SLR in both legs 

(Table 3) in follow-up. The mean VAS score in follow-

up was also significantly lower than preop VAS (Table 

4). The average period of ambulation was 

48±5.57hrs. No wound infection, CSF leak or residual 

pain and mobility restriction were noted during the 

post-op period. 

 

 

 

Figure 1. Shows preoperative MRI images of canal stenosis (A 

& B), intraoperative image (C) with interlaminar fenestration at 

two levels 

 
Table 3. Pre-op and postop VAS scoring 

 

Patie

nts 1
st

 

2
n

d
 

3
rd

 

4
th

 

5
th

 

6
th

 

7
th

 

8
th

 

9
th

 

1
0

th
 

Vas 

score 
(preop) 

7 6 6 6 6 5 6 7 7 7 
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Vas 

score 

Day  

7 

4 4 5 4 5 5 6 4 4 5 

Vas 

score 

Day 

14 

2 2 3 3 2 3 3 2 3 4 

Vas 

score 

Day 

28 

2 2 2 3 2 3 3 2 3 3 

Vas 

score 

Day 

60 

1 2 2 2 2 2 3 2 3 2 

 
Table 4. VAS score mean value 
 

 Preoperatively D7 D14 D28 D60 

VAS 

score 

mean 

value 

6.3 4.6 2.7 2.5 2.1 

 
DISCUSSION  

In this study, an effort has been made to “Evaluate 

the Results Of Multilevel Fenestration With Soft 

Tissue Decompression In Lumbar Canal Stenosis”. All 

patients presented with a positive history suggestive 

of lumbar canal stenosis. The average duration of 

localised back pain was 44.2±15.92 months, shorter 

than the duration reported in the study conducted 

by Ahmet Colak et al. [2], where it was 4.4 years. In all 

of these cases, the patients have had radicular pain 

before the pain in their lower limb, which is likely due 

to degenerative changes in the lumbar spine. Only 

one patient out of 10 has a positive history of 

bladder-bowel involvement. Neurogenic 

claudication was present in all cases. Similar findings 

were recorded by Ahmet Colak et al.  

In a study done by Patond KR, Kakodia SC,[11] A 

total of sixteen patients, consisting of seven males 

and nine females, who exhibited clinical, 

neurological, and radiological symptoms of lumbar 

canal stenosis, underwent interlaminar 

(fenestration) decompression treatment. During a 

two-and-a-half-year follow-up, the results were good 

in 73.3% of cases and fair in 26.7%. The post-

operative phase was uniformly uneventful.  

According to a study by Puneet Gupta et al., [6] 

patients with acquired degenerative lumbar canal 

stenosis multilevel interlaminar fenestration with 

discectomy, if required, were carried out. 

Retrospective analysis assessed the outcome by 

assessing the relief of backache and neurological 

claudication. The mean age of patients was 50.4 

years, and the average duration of neurological 

claudication was nine months. Diagnosing the 

degenerative lumbar canal stenosis was made by 

clinical examination and confirmed by radiological 

and MRI measurements of the cross-section area of 

the neural canal. Interlaminar fenestration was done 

at four levels and three levels in six patients each, 

while it was done at two levels in the remaining three 

patients. None of the patients reported immediate 

or late onset of backache or spinal movement 

restriction, indicating spinal stability. None of the 

patients had neurological claudication in the 

postoperative period.  

Our study assessed pre and post-operative pain 

with VAS score. The VAS score was assessed pre-

operatively and post-operatively on day 7, day 14, 

day 28, and 60 when all the analgesic medications 

were stopped. VAS score was significantly reduced 

gradually on follow-up in all the patients. During the 

preop period, the mean VAS score was 6.3±.67. On 

day 7, all patients' mean VAS score was 4.60±.69, 

similarly on day14 was 2.70±.67; on day 28 was 

2.50±.52, and on day 60 was 2.1±.56. On comparison 

from pre-op VAS score vs postoperative VAS score on 

day 7, day14, day28 and day 60 had a p-value <.05 

which shows a statistically significant association in 

relief of pain during follow up period after surgery 

done in our institution. All the patients showed a 

gradual improvement in pain due to lumbar canal 

stenosis after surgery. In the Ahmet Colak et al. [11] 

study, the results of VAS scoring during preop. at 

three months and 12 months after decompression 

surgery in Lumber canal stenosis was 7.0, 5.5, and 

4.0, respectively. According to Devkota UP et al. [4], 

with minimally invasive open lumber discectomy, 

98.33 % of patients had an improvement in the 

radicular pain and ambulation commenced from the 

first postoperative day. There were three instances 

of inadvertent dural tear without fascicle injury and 

one instance of residual disc requiring reoperation. 

The outcome was accessed according to Modified 

MacNab criteria, and results were Excellent in 1 case, 

Good in 7 cases and Fair in 2 cases. Our results are 

almost the same compared to the study done by 

Iwatsuki [8] and Fu YS. [5] 
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Table 5. Shows the comparison of outcomes among various 

studies according to Modified MacNab criteria 
 

Pain 

relief 

Iwatsuki 

K. [8] 

Fu YS, 

Zeng [5] 

 Patond 

KR, 

Kakodia 

SC [11] 

Present 

study 

Excellent 45(95.8%) 68(89%) 0% 1(10%) 

Good 1(2.1%) 8 (11%) 11(73.3%) 7 (70%) 

Fair 1(2.1%) 0 4(26.7%) 2(20%) 

Poor 0 0 0% 0 

Total of 

excellent 

and 

good 

outcome 

46(97.9%) 76(100%) 11(73.3%) 8(80.0%) 

 
CONCLUSION 

Degenerative lumbar spinal stenosis can be 

decompressed adequately with Multilevel 

Fenestration with Soft Tissue Decompression, 

including resection of the Interspinous Ligament, 

except in cases with severe spinal stenosis where 

Laminectomy is still the procedure of choice. 

Although resection of the interspinous ligament may 

be associated with fear of spinal instability, it 

provides a wider room to work, so fewer chances of 

intraoperative dural and nerve root injury and 

complete removal of pressure over the spinal 

column. The Fenestration operations combined with 

soft tissue decompression, including resection of the 

Interspinous Ligament, obtained satisfactory 

outcomes at low cost, and it can be a standard 

procedure for the surgical treatment of mild to 

moderate-grade degenerative lumbar spine 

stenosis. 

 

Limitation of study 

1. Study population is small, so it is hard to generalize 

the result. 

2. Follow-up period is small, especially for long-term 

recurrence and the need for re-surgery. 
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ABSTRACT 
Cervicogenic headache (CEH) is a common disorder with cervical spine-specific 

nociceptive headache symptoms. Cervicogenic headaches have been studied for 

years, but diagnosis and treatment are continually evolving. Due to non-specific 

criteria and its relationship with cervical degenerative illness, diagnosis may be 

underestimated. In many situations, it contributes to myelopathy or radiculopathy. 

Local anaesthetic blocks are used to confirm the diagnosis; however, non-invasive 

methods are being explored. Identifying the nociceptive origin improves pain 

management. Physical therapy and percutaneous interventional procedures are 

used to treat isolated CEH. However, cervical decompression and/or fusion are often 

performed in situations of cervical myelopathy and/or radiculopathy. Here we report 

a 57-year-old female with cervicogenic headache treated with anterior lower cervical 

discectomy to relieve cervical myelopathy and/or radiculopathy headaches. 

 

 

 

INTRODUCTION  

Cervicogenic headache (CEH) is common and recurring. The prevailing 

belief is that the source of discomfort is in the head, although the actual 

site of the lesion is situated in the neck. Depending on diagnostic 

criteria, chronic headache (CHE) prevalence varies in the general 

population. CEH is estimated to affect 1-4.1% of the population.1 The 

International Headache Society (IHS) defined cervicogenic headache 

(CEH) in 2018 as a headache caused by cervical spine or its disc, bone, 

or soft tissue disruption. It usually causes neck pain, but can manifest 

as headache.2  

The precise etiology of CEH is inadequately comprehended. 

Referred pain, caused by upper cervical nerve degeneration (C1-C3) has 

long been known. However, cervical spondylosis is most common in the 
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lower cervical spine (vertebrae C4 to C7) and rare in 

the upper cervical spine (vertebrae 5 and 6).2  

A recent retrospective study found that anterior 

lower cervical discectomy may relieve concurrent 

cervicogenic headache (CEH) according to ICHD-3 

beta.3 Multicenter randomized clinical trial has 

shown that anterior lower cervical discectomy 

relieves cervical myelopathy and/or radiculopathy 

headaches. As shown by follow-up examinations, 

this intervention's benefits last up to 7 and 10 

years.4 Yang et al reported anterior cervical 

decompression and fusion (ACDF) can effectively 

relieve CEH associated with cervical myelopathy 

and/or radiculopathy.5 

 
CASE REPORT 

The patient was a 57-year-old Asian female. Her chief 

complaint was pain headache especially at occipital 

region worsening in the last 1 year. The pain reffered 

to retro-orbital and left face. She had history of 

surgery for the left face pain. No abnormality was 

noted on neurological examination, and only age-

related changes were observed on a head magnetic 

resonance imaging (MRI) scan, showing no 

abnormality causing headache. 

Cervical Xray showed spondylosis cervical with 

straight cervical and narrowing of intervertebralis 

disc C4/C5, C5/C6, C6/C7 in flexion and extension 

position. Patient was diagnosed with cervicogenic 

headache /cervico cephalic syndrome and 

spondylosis cervical. Under general anesthesia, 

ACDF C4-5, C5-6 was performed. After surgery, no 

new neurological abnormality or other complications 

developed. Early post operation headache was 

improved and completely disappear at one month 

post operation. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Cervical Xray pre-operation. 

 
 

 

 

 

 

 

 
 

Figure 2. MRI Cervical pre-operation, 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 3. Cervical Xray post operation. 

 

 

DISCUSSION 

Currently, there is a lack of consensus regarding the 

optimal treatment for CEH due to limited 

understanding of the underlying mechanism 

responsible for this form of pain. The therapeutic 

interventions employed in clinical practice 

encompass a spectrum of approaches, varying in 

invasiveness. These include conservative measures 

such as rest, application of heat, physical therapy 

involving massage, administration of nonsteroidal 

anti-inflammatory drugs and muscle relaxants, as 

well as the utilization of oral anticonvulsant 

medications. In more severe cases, surgical 

techniques may be employed as a therapeutic 

modality. However, none of the aforementioned 

treatments have demonstrated sufficient results and 

provide substantial evidence to be considered the 

optimal therapy for CEH.6 

Several studies have been conducted to examine 

the various impacts of anterior cervical surgery on 

headaches linked to cervical myelopathy and/or 

radiculopathy in the short, medium, and long term.7 

It is important to note that headaches associated 
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with cervical spondylosis should not be equated with 

"cervicogenic headache".8 

The concept of cervicogenic headache (CEH) 

coming from the lower cervical spine was initially 

introduced by Diener et al. Their study revealed that 

in 80% of patients with lower cervical disc herniation 

(below C4), CEH showed improvement or resolution 

following surgical intervention.9 

Nociceptive afferent originating from the lower 

cervical roots additionally converged upon the 

trigeminocervical nucleus.7,8 The distribution of 

nerves inside the cervical intervertebral region is 

innervated in a multisegmental manner. The 

trigeminocervical nucleus has the potential to 

receive afferent input from both the C1-C3 spinal 

nerves as well as partially from the C4-C8 nerves. The 

present study has discovered a correlation between 

cervical spondylosis in the lower cervical spine and 

cervicogenic headache (CEH). Furthermore, it has 

been observed that anterior cervical discectomy and 

fusion (ACDF) surgery might lead to a substantial 

improvement in CEH. These findings suggest the 

possibility of nociceptive afferents originating from 

lower cervical neurons converging onto the 

trigeminocervical nucleus.9,10 

Intervertebral disc degeneration is the prevailing 

pathological alteration observed in cases of cervical 

spondylosis. The prevalence of chronic neck 

discomfort has been widely acknowledged to be 

associated with degenerative cervical intervertebral 

disc conditions.11 

It is postulated that the inflammatory response 

triggered by the degeneration of cervical discs could 

potentially activate nociceptors within the 

intervertebral discs of the neck, thereby leading to 

the manifestation of neck pain. Simultaneously, the 

nociceptive excitabilities are sent to the 

trigeminocervical nucleus located in the upper 

cervical spinal cord, leading to the manifestation of 

chronic episodic headache (CEH). Indeed, the 

presence of cervical radiculopathy or myelopathy 

can lead to the irritation or compression of cervical 

nerve roots or the spinal cord, which in turn might 

impact the nociceptive afferents of the affected 

cervical intervertebral disc and perhaps exacerbate 

headaches.12,13 Hence, it is posited that anterior 

cervical discectomy and fusion (ACDF) may 

potentially enhance cervical epidural hematoma 

(CEH) by eliminating the degenerative cervical disc 

together with its internal nociceptors, as well as by 

decompressing the cervical nerve root or spinal cord. 

Furthermore, it should be noted that posterior 

laminoplasty has the potential to alleviate cervical 

spondylotic myelopathy by means of indirect 

decompression of the spinal cord. Nevertheless, it 

should be noted that laminoplasty has been found to 

have a lower level of durability compared to anterior 

cervical fusion in terms of providing relief from 

headaches.14  

Various ideas have been proposed in the existing 

literature to elucidate the etiology of cervicogenic 

headache (CEH) in the lower cervical spine. Bogduk 

and Govind proposed that a direct link between the 

lower cervical afferents and the trigeminocervical 

nucleus is not evident. However, they hypothesized 

the involvement of intermediary mechanisms, such 

as secondary spinal kinesthesia and muscular 

tension, which might potentially impact the upper 

cervical joints. The efficacy of headache alleviation 

may vary depending on whether anterior 

arthroplasty or fusion is employed, particularly when 

considering the specific mechanism of spinal 

kinesthesia.15 Lombardi et al. conducted a 

prospective, multicenter study with a 10-year follow-

up to examine the efficacy of arthroplasty and ACDF 

in alleviating headaches related to cervical 

radiculopathy and/or myelopathy. Their post-hoc 

analysis revealed that both interventions were 

effective in relieving headaches, but the arthroplasty 

group exhibited lower headache scores compared to 

the ACDF group. This finding provides evidence for 

the involvement of spine kinematics in the 

development of cervicogenic headache.16 

Additional hypothesized processes include the 

potential involvement of the sinuvertebral nerve 

(SVN) or irritation of the sympathetic nerve at the 

uncovasculoradicular junction, anterior dura mater, 

or cervical posterior longitudinal ligament (PLL). The 

cervical dura and posterior longitudinal ligament 

(PLL) possess distinct sympathetic innervation, which 

can potentially elicit sympathetic responses.17 The 

activity has the potential to traverse the ganglia and 

the sympathetic trunk, ultimately reaching the 

trigeminocervical nucleus, hence potentially 

triggering craniofacial pain.  

Furthermore, irritation of the spinal accessory 

nerve (SVN) at the uncovasculoradicular junction and 

anterior dura could potentially be the underlying 

factor contributing to cervicogenic headache (CEH). 

Given that the inferior branch of the spinal trigeminal 
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nucleus (SVN) has the capacity to extend to three 

segments below its point of origin, nociceptive 

signals originating from the lower cervical segment, 

specifically C6, can transmit to the third cervical 

nerve and subsequently to the trigeminocervical 

nucleus. This process ultimately contributes to the 

development of cervicogenic headache (CEH). Both 

anterior cervical surgery and posterior 

decompression have been shown to alleviate 

headache symptoms.15 

Three surgical interventions, including ACDF 

(anterior cervical discectomy and fusion), 

arthroplasty, and laminoplasty, exhibit substantial 

efficacy in relieving headache symptoms.15  

 

CONCLUSION 

Neck discomfort is a common symptom observed in 

cases of cervical spondylosis that are aggravated 

with cervicogenic headache (CEH). The anterior 

cervical discectomy and fusion (ACDF) procedure has 

been shown to be a successful intervention for the 

alleviation CEH symptoms in patients with 

concurrent cervical myelopathy and/or 

radiculopathy. 

 

 

REFERENCES 
1.  Bogduk N, Govind J. Cervicogenic headache: an 

assessment of the evidence on clinical diagnosis, invasive 

tests, and treatment. Lancet Neurol [Internet]. 

2009;8(10):959–68. Available from: 

http://dx.doi.org/10.1016/S1474-4422(09)70209-1 

2.  Olesen J. Headache Classification Committee of the 

International Headache Society (IHS) The International 

Classification of Headache Disorders, 3rd edition. 

Cephalalgia. 2018;38(1):1–211.  

3.  Pang X, Liu C, Peng B. Anterior cervical surgery for the 

treatment of cervicogenic headache caused by cervical 

spondylosis. J Pain Res. 2020;13:2783–9.  

4.  Thind H, Ramanathan D, Ebinu J, Copenhaver D, Kim KD. 

Headache relief is maintained 7 years after anterior 

cervical spine surgery: Post hoc analysis from a 

multicenter randomized clinical trial and cervicogenic 

headache hypothesis. Neurospine. 2020;17(2):365–73.  

5.  Yang L, Li Y, Dai C, Pang X, Li D, Wu Y, et al. Anterior 

cervical decompression and fusion surgery for 

cervicogenic headache: A multicenter prospective cohort 

study. Front Neurol. 2022;13:1–10.  

6.  Liu H, Ploumis A, Wang S, Li C, Li H. Treatment of 

Cervicogenic Headache Concurrent with Cervical 

Stenosis by Anterior Cervical Decompression and Fusion. 

Clin Spine Surg. 2017;30(8):E1093–7.  

7.  Liu JJ, Cadena G, Panchal RR, Schrot RJ, Kim KD. Relief of 

Cervicogenic Headaches after Single-Level and Multilevel 

Anterior Cervical Diskectomy: A 5-Year Post Hoc Analysis. 

Glob Spine J. 2016;6(6):563–70.  

8.  Huang WC, Chen SP, Wang SJ. Are surgically remediable 

headaches associated with cervical spondylosis 

equivalent to “cervicogenic headaches”? Neurospine. 

2020;17(2):374–6.  

9.  Diener HC, Kaminski M, Stappert G, Stolke D, Schoch B. 

Lower cervical disc prolapse may cause cervicogenic 

headache: Prospective study in patients undergoing 

surgery. Cephalalgia. 2007;27(9):1050–4.  

10.  Persson LCG, Carlsson JY, Anderberg L. Headache in 

patients with cervical radiculopathy: A prospective study 

with selective nerve root blocks in 275 patients. Eur Spine 

J. 2007;16(7):953–9.  

11.  Peng B, DePalma MJ. Cervical disc degeneration and neck 

pain. J Pain Res. 2018;11:2853–7.  

12.  Bir SC, Nanda A, Patra DP, Maiti TK, Liendo C, Alireza M, 

et al. Atypical presentation and outcome of cervicogenic 

headache in patients with cervical degenerative disease: 

A single-center experience. Clin Neurol Neurosurg. 

2017;159(May):62–9.  

13.  Sun Y, Muheremu A, Yan K, Yu J, Zheng S, Tian W. Effect 

of different surgical methods on headache associated 

with cervical spondylotic myelopathy and/or 

radiculopathy. BMC Surg [Internet]. 2015;15(1):3–9. 

Available from: http://dx.doi.org/10.1186/s12893-015-

0092-3 

14.  Shimohata K, Hasegawa K, Onodera O, Nishizawa M, 

Shimohata T. The Clinical Features, Risk Factors, and 

Surgical Treatment of Cervicogenic Headache in Patients 

With Cervical Spine Disorders Requiring Surgery. 

Headache. 2017;57(7):1109–17.  

15.  Schrot RJ, Mathew JS, Li Y, Beckett L, Bae HW, Kim KD. 

Headache relief after anterior cervical discectomy: post 

hoc analysis of a randomized investigational device 

exemption trial: clinical article. J Neurosurg Spine. 2014. 

21:217–22. doi.  

16.  Lombardi JM, Vivas AC, Gornet MF, Lanman TH, 

McConnell JR, Dryer RF, et al. The effect of ACDF or 

arthroplasty on cervicogenic headaches: a post hoc 

analysis of a prospective, multicenter study with 10-year 

follow-up. Clin Spine Surg. 2020. 33:339–44.  

17.  Yamada H, Honda T, Yaginuma H, Kikuchi S, Sugiura Y. 

Comparison of sensory and sympathetic innervation of 

the dura mater and posterior longitudinal ligament in the 

cervical spine after removal of the stellate ganglion. J 

Comp Neurol. 2001. 434:86–100. 

 

 

 

  

  

  



Romanian Neurosurgery (2024) XXXVIII (2): pp. 180-188  
DOI: 10.33962/roneuro-2024-031  
www.journals.lapub.co.uk/index.php/roneurosurgery 

 
 

 

Current insights and surgical interventions 
in craniovertebral junction instability. A 
systematic review and meta-analysis  
 

 
Daniel Encarnacion-Santos1, Gianluca Scalia2, Ismail Bozkurt3, 

Alexander Volovish4, Ariel Tapia5, 

Jack Wellington6, Bipin Chaurisia7 
 
1 Department of Neurosurgery of People of Friendship University, 

Moscow, RUSSIA 
2 Neurosurgery Unit, Department of Head and Neck Surgery, 

Garibaldi Hospital, Catania, ITALY 
3 Department of Neurosurgery, Medical Park Ankara Hospital, 

Ankara & School of medicine, Yusek Ihtisas, TURKEY 
4 Division of Vertebrology of the NCC No. 2 (CCB RAS) FGBNU 

"RNTSKH in. B.V. Petrovskovo Academy", Moscow, RUSSIA 
5 Department of Orthopaedic and Traumatology, Hospital Docente, 

Dr. Dario Contreras, DOMINICAN REPUBLIC 
6 Branford Teaching Hospitals NHS Foundation Trust, Bradford, UK 
7 Department of Neurosurgery, Bhawani Hospital and Research 

Center, Birgunj, NEPAL  

 
ABSTRACT 
Background: The Craniovertebral Junction (CVJ) is prone to various pathologies, 

including instability and congenital anomalies. Understanding these conditions and 

their management strategies is critical for effective treatment. 

Materials and Methods: A systematic search was conducted in Science Direct and 

PubMed databases following PRISMA guidelines. Inclusion criteria encompassed 

studies addressing craniovertebral instability and associated pathologies. Six 

systematic investigations were assessed for methodological quality. Data extraction 

involved 702 patients with CVJ issues, among which 129 had related conditions, while 

279 displayed normal CVJ. Surgical interventions encompassed various techniques 

such as C1-C2 fixation, posterior decompression, and screw placements. 

Results: Among 702 patients studied, atlantoaxial subluxation, basilar invagination, 

and odontoid fractures were observed in 129 cases. Surgical treatments showed 

favorable outcomes, with fusion achieved within a year post-surgery for both C1-C2 

fixation techniques and posterior decompression strategies. Studies highlighted 

successful outcomes in cases of cervical myelopathy, especially with early 

occipitocervical fusion. 

Conclusion: Managing atlantoaxial instability remains a debated topic, with varying 

success rates observed in different surgical interventions. Recommendations 

emphasize the importance of stabilization techniques and imaging modalities for 

effective preoperative planning and postoperative care. However, limitations in 

available data underscore the need for further research to refine treatment strategies 

for better patient outcomes in this complex area of spinal pathology. 
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INTRODUCTION  

The Craniovertebral Junction (CVJ) constitutes a 

critical juncture susceptible to various pathological 

conditions encompassing infections, inflammations, 

degenerative disorders, neoplasms, and congenital 

anomalies, such as severe deformities and 

neurological impairments [1]. Emerging genomic 

associations, particularly within the fibrillin gene 

(FBN1), underscore its linkage to Chiari 

malformation, Basilar Invagination, and atlantoaxial 

dislocation [2]. Notably, a significant correlation 

exists between specific gene variants in newborns 

with Marfan syndrome and morphological 

irregularities observed in C1-C2 joints among 

patients experiencing basilar invagination and 

atlantoaxial dislocation [2]. 

Remarkably, around 84 syndromes are believed 

to be intricately connected to CVJ, including both 

autosomal dominant and recessive forms, often 

within chromosomal regions like 3p21.1-14.1. 

Among these syndromes, Larsen syndrome stands 

out, characterized by deletions in filamin B, a protein 

crucial for actin binding [3]. 

The atlantoaxial joint, recognized as the most 

mobile joint in the neck, embodies a predisposition 

for instability, allowing extensive circumferential 

movement owing to its unique articular surfaces, 

which can vary from rounded to flattened. While 

instability is common in this joint, its structural 

variability facilitates motion, albeit with potential 

complications. Anomalous atlanto-dental alignment 

captured during neck flexion and extension aids in 

identifying atlantoaxial instability, which manifests in 

various forms—vertical, lateral, circumferential, 

central, or axial—resulting in misalignment of the 

facet bases [4]. 

Furthermore, the connection between basilar 

invagination (BI) and irreducible atlantoaxial 

dislocation poses a grave concern, as the protrusion 

of the bulb can compress the cervical spinal cord, 

potentially leading to irreparable spinal cord injury or 

stenosis and subsequent limb dysfunction. 

Advanced imaging technologies like computed 

tomography (CT) enable precise examination of 

affected regions, with the primary objective being 

the correction of atlantoaxial instability to address 

basilar invagination [5]. 

This article aims to synthesize the most current 

insights into craniovertebral junction instability, 

particularly in patients presenting with concomitant 

pathologies, emphasizing the critical goal of 

stabilization. 

 

MATERIALS AND METHODS 

Search Strategy and Selection Criteria 

A systematic search strategy was executed in the 

Science Direct and PubMed databases utilizing Mesh 

terms encompassing Craniovertebral Junction 

Diseases, Atlanto-Axial Joint, Fusion of C2-C3 

Vertebrae, Basilar Invagination, and related 

pathologies. The search encompassed articles from 

database inception until August 2023, aligning with 

the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines. 

Adhering to the PRISMA guidelines, the search 

process involved meticulous screening of articles 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

Figure 1. PRISMA protocol outlining the systematic review and 

meta-analysis of CVJ Atlantoaxial instability. 

 

 

Inclusion/Exclusion Criteria 

The search strategy was structured around 

comprehensive Mesh terms and keywords linked to 

diseases associated with basilar invagination, C2-3 

fusion, atlantoaxial instability, and craniovertebral 

junction instability. 

Inclusion criteria comprised: 

• Analysis addressing craniovertebral instability 

associated with pertinent pathologies. 

• Investigations focusing on atlantoaxial 

dislocation and the progression, alterations, and 

stabilization of craniovertebral instability. 
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Criteria for Exclusion 

• Exclusion of patients under 18 years without 

known medical conditions related to the 

craniovertebral junction or atlantoaxial 

instability. 

• Elimination of cases that did not meet the 

specified inclusion criteria. 

 

Data Extraction 

Data extraction encompassed comprehensive 

retrieval of relevant information, including 

atlantoaxial instability, C2-3 Fusion, Basilar 

invagination, demographic details, interventions, 

controls, and pertinent methodologies, following 

standardized protocols in alignment with the study 

parameters. 

 

Risk of Bias Assessment 

The methodological quality of six systematic 

investigations was evaluated using the risk of bias 

assessment technique. 

Analytical Statistics 

Summary statistics such as mean difference and 

odds ratio (OR) were utilized for each relevant 

occurrence. Outcomes of interest and specific data 

extracted from included studies were defined using 

weighted mean difference (OR) and 95% confidence 

interval (CI). Statistical significance was set at P < 0.05 

for main and subgroup analyses. Analysis software 

employed included Review Manager, Rayyan version 

5.3, Jasp, and GraphPad 8.0. 

 

RESULTS 

The review encompasses various studies focusing on 

cervical spine and craniovertebral junction (CVJ) 

conditions and surgical interventions. In this 

systematic review, 308 articles were found using the 

various databases previously mentioned. We then 

went ahead and eliminated 30 duplicates and 202 

articles that did not fit the criteria for our study, 

regardless of whether they were full texts, titles, 

abstracts, or any combination of these. Six 

publications were included for the standard base of 

our study after 70 articles that did not fulfill the 

inclusion criteria were removed, in accordance with 

the PRISMA systematic review process. fig. As stated 

by the writers, particularly Chang et al. [6]. conducted 

a retrospective analysis of 129 instances, with the 

control group accessing 297 cases for 44% of CVJ 

patients' C1–C2 fixation and decompression.  

For instance, the authors state that previous 

research support their paper by measuring the 

various techniques. See the table for methods that 

bolster the study, the most common 

decompressions at the C1–C2 level, the various 

scales that have been demonstrated, the 

development of craniovertebral approaches in the 

treatment of their instability, and the favorable 

reaction to these kinds of methods. 1. Figure 2 shows 

an illustration of research on craniovertebral 

instability, and Figure 3 shows the placement of the 

transperdicular screw insertions in C2 and the lateral 

mass of C1. Figure 4 of a research in Excel compares 

the many unstable craniovertebral diseases. The 

cerebellar amygdalae and brainstem of a 3-year-old 

child are observed to be shifted downward, which 

may be an indication of Chiari type II associated with 

instability of the craniovertebral junction. B.  

A remarkably lengthy syringomyelia exhibiting 

scoliosis stretched from cervical level 6 to the lower 

thoracic levels. C. A young child undergoing 

craniocervical decompression has both Chiari type 2 

and cervical syringomyelia. D. At the level of C1–C2, a 

severe herniation of the cerebellar amygdala and 

related brainstem, which is symptomless, is caused 

by an expansion of the spinal canal and foramen 

magnum. [Twenty]. as seen in figure 5. Figure 6. Error 

standard against effect size radial diagram Our meta-

analysis indicates instability of the craniovertebral 

junction.The Smart Iris imaging system in Taiwan 

conducted a retrospective comparative study 

involving 702 consecutive patients who underwent 

MRI examinations of their cervical spine or CVJ 

junctions. Among these, 129 had CVJ issues, 279 

showed normal CVJ, and there were 294 controls 

(p=0.009). The normal CVJ group had significantly 

fewer male patients (15%) compared to the diseased 

CVJ (34%) and control (61%) groups. Conditions 

observed included atlantoaxial subluxation, basilar 

invagination, and odontoid fractures. [6].  

One study evaluated 140 patients with posterior 

arches of the C1 vertebra measuring >4 mm. 

Treatment options involved fixing the lateral mass or 

screw-fixing the C1 pedicle. Both groups achieved 

fusion within a year post-surgery, with group A 

procedures taking less time and using less blood 

than group B (p<0.05). [13]. Another investigation 

focused on 81 cases of atlantoaxial instability treated 

with C1 and C2 screws. Despite some screw 

placement issues, the fixation technique was 
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deemed effective for patients of all ages. [19]. In a 

Korean study of 32 CVJ lesions, various causes were 

identified, including rheumatoid arthritis, trauma-

induced instability, tumors, and basilar invagination. 

Different surgical approaches were taken, such as 

posterior decompression with fusion, transarticular 

screw fixation, and anterior decompression with 

fusion. Most cases of cervical myelopathy showed 

clinical improvement, especially when early 

occipitocervical fusion was recommended. [21]. A 

study involving young Down syndrome patients (38 

out of 1056) with CVJ instability reported various 

symptoms such as myelopathy, paralysis, gait 

abnormalities, discomfort, and torticollis. Surgical 

interventions included internal fixation using 

different graft structures, resulting in reduced 

external orthotic needs. However, there was a 3% 

mortality rate and a 36% morbidity rate. [22]. 

Additionally, a study on occipitocervical fusion and 

biomechanical stabilization in cases of craniocervical 

instability reported successful fusion in 16 cases over 

an average of 35 months, with few complications and 

improvements in Nurick scores. [23]. 

State the following. Relative studies are shown in 

Table 1 below. 
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Figure 3. The location of the screw that was transpedicularly inserted into C2 and placed into the lateral masses of C1 [9]. 
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Figure 5. A 3-year-old child's brainstem and cerebellar amygdalae are seen to be displaced downhill, representing a potential 

example of Chiari type II connected to instability of the craniovertebral junction. B. An extraordinarily long syringomyelia with 

scoliosis extended from C6 to the lower thoracic levels. C. Cervical syringomyelia and Chiari type 2 are present in a young patient 

having craniocervical decompression. D. At the level of C1-C2, an extension of the spinal canal and foramen magnum results in a 

severe herniation of the cerebellar amygdala and associated brainstem, which lacks symptoms. [20]. 
 

 

 
 

 

 

 

 

 

 

 

 
Figure 2. Shows the group effect size of consequence studies 

for craniocervical junction instability. 

 

 
 

Figure 4. Craniovertebral junction studies and, approaches 

with pathologies associates 

 

DISCUSSION  

These studies emphasize the importance of 

understanding the surgical anatomy and structures  

 

 

 

 

 

 

 

 

 

 
Figure 6. Standard error vs Effect size Radial plot 

Craniovertebral junction instability 
 

involved in CVJ instability. They highlight the 

necessity of preventing damage to the vertebrae, 

especially C1 and C2, and the significance of the 

vertebral artery's course and groove in surgical 

planning. Atlantoaxial alignment was evaluated 

based on facet alignment during neutral head 

positioning. [9]. Different types of atlantoaxial facet 

instabilities were identified, emphasizing the need 

for careful assessment and physical validation during 

surgery. Imaging examples showed potential 

instances of Chiari type II and craniovertebral 

instability-related complications such as 

syringomyelia and herniation of the cerebellar 

amygdala. Specific surgical techniques like 

atlantoaxial facetal fixation and fixation methods for 

basilar invagination were discussed in various 

studies, highlighting the challenges and strategies for 

stabilization in these conditions. [10]. According to 

Atul Goel, the preferred treatment for basilar 

invagination is typically atlantoaxial joint fixation or 

distraction. [11].  
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When evaluating occipital-atlantoaxial movements, 

crucial measurements include the basion-atlas 

interval, the horizontal section of the clivus, the 

anterior arch of the atlas, and the dens interval in the 

atlas, including its angle. Additionally, the 

relationship between the clivus angle and the atlas, 

or the clivus-atlas angle, should be considered. [16]. 

CT scans of the atlantoaxial region allow 

measurements in both sagittal and coronal slices. 

Lateral radiographs indicate flexion and extension, 

aiding in the identification and evaluation of 

craniovertebral junction (CVJ) stability using 

magnetic resonance imaging (MRI) during these 

movements. Instability may manifest in various 

symptoms such as atlantoaxial and atlanto-occipital 

ligament loss, neck pain, restricted neck muscles, 

and sensory or motor abnormalities. [17]. Patients 

with connective tissue diseases may experience 

spasticity, involuntary contractures of cervical and 

thoracic muscles, and craniocervical instability. 

Postoperative discomfort can be managed with 

painkillers, and drugs like tizanidine or baclofen may 

assist in pain management. It's important to note 

that individuals diagnosed with postural orthostatic 

tachycardia syndrome (POTS) should avoid 

haloperidol. [18].  

Trauma is associated with connective tissue 

disorders and congenital abnormalities of the 

craniocervical junction, leading to craniocervical 

instability. [24]. Symptoms can be effectively 

managed through postural cues, mid-range 

stabilizing exercises, and manipulative axial traction 

techniques. [25]. Halo immobilization, followed by 

regular lateral cervical radiographs, may be 

employed initially. If the craniocervical alignment is 

unsatisfactory after a week, readjustment of the halo 

device under fluoroscopic supervision might be 

necessary. [26]. Basic radiography serves as a 

baseline for occipitoatlanto or atlantoaxial joint 

instability assessment. [27]. Craniometric studies 

indicate basilar invagination in healthy individuals 

and those with Chiari malformation, highlighting 

changes in the clivus canal angle, craniocervical 

kyphosis, and thickening of the lordotic cervical 

column. [28]. The CVJ contributes significantly to 

cervical spine function, enabling 50% axial rotation 

and 25% flexion and extension of the neck. [29]. 

Maintaining sagittal balance and realigning the 

cervical spine may impact postoperative clinical 

outcomes positively. [30]. Clinical arrest testing aids 

in identifying precise craniocervical ligament 

instability and hypermobility. [31]. Computed 

tomography angiography is crucial for surgical 

planning to detect vertebral artery injuries, minimize 

risks, and identify vascular anomalies early. [32]. 

Endoscopic endonasal techniques offer a highly 

adjustable, ventrally situated, and steep learning 

curve approach for performing safe decompression 

in the cervicomedullary region. [33]. 

Variability exists in basilar processes concerning 

shapes and sizes in relation to the atlas and its axis. 

[34]. Anterior techniques employing anterior 

odontoid screws contrast with posterior procedures 

using anchor rods, atlantoaxial fixation, or 

occipitocervical fixation with screws. [35].  

A comprehensive understanding of anatomy and 

biomechanics is pivotal in evaluating diseased 

processes in the affected region. Patients without 

pre-existing instability or dislocation and in good 

health pre-surgery might qualify for transoral 

surgery. [36]. 

 

LIMITATIONS 

Study Selection Limitations: Despite the use of specific 

inclusion and exclusion criteria, the selection of 

studies might be subject to some degree of 

subjectivity, and some relevant studies might have 

been unintentionally excluded. 

Risk of Bias in Included Research: Taking in a certain 

number of studies for the review might carry a risk of 

bias, especially if these studies have methodological 

limitations such as selection, reporting, or 

confounding biases. 

Limitations in Outcome Assessment: The review might 

not provide a comprehensive overview of all possible 

outcomes or long-term complications related to 

various craniovertebral junction stabilization 

techniques. 

Limitations in Formulating Recommendations: Final 

recommendations or conclusions might be 

influenced by the limited availability of data or lack of 

general consensus within the medical and surgical 

field. 

 

CONCLUSION 

The management of atlantoaxial instability remains 

a subject of significant debate, especially concerning 

its implications in genetic connective tissue 

disorders. Craniovertebral junction instability 

presents a complex challenge that demands careful 
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consideration. Key recommendations arising from 

these discussions include:  
 

1. Prioritize key stabilization techniques, especially 

at the C1-C2 level, in cases of craniovertebral 

junction instability. 

2. Consider the use of benzodiazepines for 

muscular relaxation and other opioid 

medications for effective postoperative 

management. 

3. While a majority lean towards transpedicular 

pedicle screws, individual preferences vary 

considerably. 

4. Techniques advocated by Harms and Atul Goel 

are favored due to their requirement of only 22 

degrees. 

5. Consider utilizing odontoid screws for fixation 

and exploring posterior procedures involving 

anchor rods, atlantoaxial fixation, or 

occipitocervical fixation using screws. 

Additionally, computed tomography 

angiography and Halo immobilization can offer 

valuable insights and aid in postoperative care. 
 

In the management landscape for atlantoaxial 

instability is multifaceted, demanding a nuanced 

approach tailored to individual patient needs. 

Further research and consensus-building efforts are 

essential to refine treatment strategies and enhance 

patient outcomes in this challenging area of spinal 

pathology. 
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ABSTRACT 
Introduction: Tubular microdiscectomy is one of the minimally invasive techniques 

for spine surgery.  This prospective study aims to evaluate the clinical outcomes of 

using a tubular microdiscectomy with an 18 mm dilator for the treatment of lumbar 

disc herniation over a 2-year period. 

Methods: A prospective observational study of 57 patients who had undergone a 

first-time, single-level lumbar discectomy presented with single-sided radiculopathy 

with or without backache was done. Perioperative and postoperative results were 

assessed by documenting operative time, estimated blood loss, length of stay, rate of 

wound infection, neurological deficits in post-op period, rate of cerebrospinal fluid 

leak and resumption of work. Pain assessment was done with VAS score at admission, 

at discharge and in follow up. 

Results: A total of 57 patients were included in the study. The average duration of 

surgery was 64 minutes. The average duration from surgery to discharge was 35.5 

hours. The average time for complete resolution of radicular symptoms was 8.5 days. 

The median time for return to work was 20 days. Two patients experienced 

cerebrospinal fluid (CSF) leak due to inadvertent durotomy. The mean Visual Analog 

Scale (VAS) value at admission was 9.5087, which significantly reduced to 1.49 at 

discharge. 

Follow-up assessments at 15 days, 1 month, 3 months and 1 year revealed sustained 

improvements in clinical outcomes. 

Conclusion: Tubular microdiscectomy with an 18 mm dilator demonstrates 

favourable clinical outcomes for patients having single-level lumbar disc prolapse 

intervertebral disc causing radiculopathy and low backache, less blood loss 

intraoperatively, small scar, lesser hospital stay and early return to work. 

 

 

INTRODUCTION  

Sciatica is a prevalent condition affecting millions of individuals globally, 

commonly attributed to lumbar disc herniation (LDH) [1]. LDH, 

characterized by degeneration and swelling of the lumbar 

intervertebral disc's nucleus pulposus, ranks among the most prevalent 

musculoskeletal disorders. The surgical treatment of LDH was first 

documented by Mixter and Barr in 1934 [2]. Later advancements in the 

field, notably by Caspar [3] and Yaşargil [4] in 1977, introduced 
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microsurgical techniques to lumbar disc surgery, 

pioneering the concept of microdiscectomy. This 

procedure, heralded as the gold standard for open 

discectomy, boasts superior visibility, reduced 

invasiveness, and decreased perioperative morbidity 

[7]. Despite its advantages, traditional 

microdiscectomy necessitates midline ligament 

incision and the separation of paraspinous muscle 

tendons from the spinous process, potentially 

resulting in postoperative back pain and spinal 

instability. 

In pursuit of minimizing incision size and sparing 

paraspinal structures, micro endoscopic discectomy 

emerged as a refinement of microdiscectomy [5]. 

Employing a small-diameter tubular retractor (18 

mm) and sequential dilators, this technique creates 

a surgical pathway to the lumbar spine between 

fascicles of the lumbar paraspinous muscles, 

circumventing the conventional detachment of 

multifidus muscles from the spine observed in open 

discectomy and microdiscectomy [6]. An articulated, 

repositionable arm secures the tubular retractor to 

the operating table, freeing the surgeon's hands. The 

tube's diameter accommodates the simultaneous 

use of 2 or 3 microsurgical instruments, such as a 

high-speed drill, suction device, and nerve root 

retractor. Initially coupled with an endoscope for 

visualization, the tubular retractor later integrated 

the operating microscope into its setup. 

Tubular microdiscectomy (TD) adopts a muscle-

space approach, diverging from the traditional 

subperiosteal muscle dissection, thereby minimizing 

tissue damage and expediting recovery. 

 

 

 

MATERIALS AND METHODS 

Study Design: This prospective observational study 

was conducted at a tertiary care center and teaching 

institute in Bareilly city, India, spanning from June 1, 

2021, to May 31, 2023. 

 

Participants: A total of 57 consecutive patients, aged 

18–70 years, with symptomatic lumbar 

intervertebral disc prolapse unresponsive to 

conservative management, neurological deficits, or 

refusal of conservative treatment, were included. 

The procedures were performed by a single 

experienced surgeon proficient in tubular 

microdiscectomy techniques. 

SURGICAL TECHNIQUE 

Positioning: prone on bolsters with pelvis and thighs 

flexed 
 

Steps:  
 

▪ The midline is identified and marked on the 

patient's back at site of expected pathology (fig. A) 

▪ A 18 G needle is inserted 1.5 cm ipsilateral to the 

side of the disc herniation (Fig. A). 

▪ The needle is adjusted until lateral fluoroscopy 

confirms a trajectory that is coaxial (dashed line) 

with the disc of interest (Fig. B). 

▪ An 18-20 mm vertical incision is made, with the 

needle mark serving as the midpoint. This incision 

is limited to the subcutaneous tissue only. ((Fig. C) 

▪ Following the needle trajectory the first tubular 

dilator is inserted (Fig. D). 

▪ Placement of Tubular Retractor: A small-diameter 

tubular retractor (18 mm) is positioned over 

sequential dilators, establishing a surgical 

pathway to the lumbar spine between the 

fascicles of the lumbar paraspinous muscles. This 

approach avoids the conventional detachment of 

multifidus muscles from the spine. 

▪ The tubular retractor is secured in place by an 

articulated, repositionable arm affixed to the 

operating table. 

▪ The diameter of the tube allows for the 

simultaneous use of 2 or 3 microsurgical 

instruments, such as a high-speed drill, a suction 

device, and a nerve root retractor. The operating 

microscope is then positioned. (Fig. E) 

▪ Residual soft tissue is excised, and haemostasis is 

achieved using bipolar and/or monopolar 

cautery. 

▪ The inferior edge of the lamina is identified, and 

a hemilaminotomy is performed using the high-

speed drill. The lamina is excised until the 

superior insertion of the ligamentum flavum. 

▪ A nerve root retractor is introduced to safeguard 

the traversing nerve root, retracting it medially. 

▪ Epidural veins are coagulated using bipolar 

cautery to minimize bleeding. 

▪ Extruded/compressing/offending disc fragments 

are extracted using a disc forceps.  

▪ Nerve and foramen is assessed using nerve hook, 

haemostasis achieved and closure in layers. 
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Figure A.  

 

 
 

Figure B.  

 

 
 

Figure C.  

 

 
 

Figure D.  

 
 

Figure E.  

 
Inclusion Criteria: 

• Single-level lumbar disc prolapse /extrusion/ 

sequestration with unilateral radiculopathy. 

• Age between 18 and 70 years. 

• Lack of symptom relief after a minimum of 6 

weeks of conservative management. 

 
Exclusion Criteria: 

• Cauda equina syndrome. 

• Spinal instability/spondylolisthesis. 

• Failed back surgery syndrome. 

• Degenerative lumbar canal stenosis. 

• Multi-level disc prolapse. 

• Pregnancy. 

 
Data collection 

Patient data were recorded in a case record sheet. 

Preoperative assessments, including comprehensive 

clinical examinations and radiographic 

investigations, were conducted, documenting 

baseline Visual Analogue Scale (VAS) scores for leg 

and back pain. Intraoperative data, such as incision 

length, surgical duration, blood loss, specific 

intraoperative findings, complications, and other 

relevant details, were also recorded. 

 
Outcome measures 

Postoperative complications were categorized into 

wound complications, surgical site infections, 

neurological deficits, spinal instability, symptom 

exacerbation, cerebrospinal fluid (CSF) leakage, 

discitis, and others. Postoperative pain was 

evaluated using the VAS scale on the first 

postoperative day after mobilizing the patient for 50 
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meters. Diclofenac sodium 75 mg intravenous was 

administered during surgery and postoperatively at 

10:00 p.m., with oral administration advised upon 

discharge if needed. 

 
Follow-up 

Patients were followed up for a minimum of 6 

months and a maximum of two years 

postoperatively, with scheduled visits at 15 days, 1 

month, 3 months, 6 months, and 12 months. During 

follow-up, VAS scores for radicular symptoms were 

recorded, and any signs of infection or changes in 

symptoms were documented. 

 

RESULTS 

A total of 57 patients were included in study from 1st 

June 2021 to 31st may 2023 with symptomatic single 

level lumbar intervertebral disc prolapse. 

Of these 57 patients 41(71.9%) were male, 16 

(28.07%) were female. Out of 57, 34 cases (59.64%) 

had involvement at L4-L5 and 23 cases (40.35%) at 

L5-S1 level. In the study 31(54.38%) patients 

presented with left-sided radiculopathy and 26 

(45.61%) patients with right-sided radiculopathy. 

Duration of symptoms ranged from 15 days to 48 

months. The average duration of LBA symptoms was 

8.8 months and lower limb radiculopathy was 4 

months. 

The operative time ranged from 32 minutes to 

120 minutes and the median duration of surgery was 

64 minutes.  

The intraoperative blood loss was always less 

than 10 ml except in two patients in which the blood 

loss was 50 ml with mean blood loss of 9.92 ml. 

Most patients 35 out of 57(61.40%) were discharged 

within 24 hours of surgery, 2 (3%) after 36 hours, 

14(25%) after 48 hours. One patient (2%) was 

discharged on 5th postoperative day and 5(9%) 

patients took 72 hours to be discharged. The average 

duration from surgery to discharge was 35.5 hours, 

with a median of 24 hours.  

Post operative pain was assessed on VAS SCALE 

on 1st postoperative day by mobilising the patient 

for 50 metres.  

Three patients reported with almost complete 

resolution of pain after 24 hours of surgery. Eight 

patients in 2 days after surgery, 3 patients in 3 days, 

2 in 4 days, 3 in 5 days, 1 in 10 days, 1 in 12 days, 21 

Patients (36.84%) responded with almost complete 

resolution of radicular pain in 7 days, 12 patients 

(21.05%) in 15 days, 1 in 28 days and 2 patients in 30 

days.  

The median hours of complete resolution of 

radicular symptoms were 7 days, with an average of 

8.5 days.  

All the patients returned to work within 30 days 

(Fig-3). Most of the patients 27(52%) of 57 returned 

to work in 16-30 days. 22(42%) patients were able to 

resume jobs in 15 days. Six percent viz. 3 patients 

took merely 7 days to return to work. The median 

time to return to work was 20 days.  

Two patients (3.5%) experienced cerebrospinal 

fluid (CSF) leak due to inadvertent durotomy (Table-

1). One patient among this required conversion to 

open for dural tear repair. Other patient was 

managed with fat patch only. 

We did not observe any discitis, post op wound 

infection, recurrent herniation of disc at same level 

in one year follow up 

The mean visual analogue scale (VAS) score at 

admission was 9.5087, which significantly decreased 

to 1.49 at discharge (Fig.1 and Fig.2).  

Patients were followed up at 15 days, 1 month, and 

3,6 and 12 months postoperatively and assessed for 

pain, wound infection and other complications. None 

of the patients developed any complication in follow 

up. Sixty five percent patients had VAS SCORE of 1 at 

12 months as depicted in Fig.4 

 

 
 

Figure 1. VAS score at admission. 

 
Figure 2. VAS score at discharge. 
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Figure 3. Patients returning to work (Median time- 20 days). 

 

 
 

Figure 4. VAS score at 12 month follow up. 

 
Table 1. VAS 
 

Parameters Number of 

patients 

Total patients in study 

Male 

Female  

57 

41(71.9%)  

16 (28.07%) 

Site of PIVD: 

L4L5 

L5S1 

 

34(59.64%) 

23(40.35%) 

Average duration of symptoms: 

LBA 

Radiculopathy 

 

8.18 months 

4 months 

OPERATIVE PARAMETERS 

Intraoperative time(skin incision to skin 

closure) 

Average blood loss 

Inadvertent durotomy 

 

64 minutes 

9.9 ml 

2(3.5%) 

Average stay (surgery to discharge -

hours) 

35.5 

Average duration of complete 

resolution of symptoms(days) 

8.5 

Average VAS SCORE 

At admission 

At discharge 

 

9.5 

1.49 

Patients returning to work in 

7 days 

15 days 

30 days 

 

3(5.26%) 

22(38.59%) 

27(47.36%) 

Discitis  0 

Wound infection 0 

Recurrent disc herniation at same level 

in 1 year 

0 

Segmental instability 0 

Converted to open 1 

Any other none 

 

STATISTICAL ANALYSIS 

Study data were entered in MS Excel and then 

analysed using SPSS Version 27.0. Data are 

presented as means and percentages depending on 

the type of variable.  

 

DISCUSSION 

Lumbar disc prolapse causing low back ache and 

lower limb radiculopathy is the most common spinal 

pathology affecting all age groups. Patients not 

responding to conservative management for a 

minimum of 4-6 weeks, or routine activities of daily 

living affected are treated surgically [8]. Discectomy 

performed either through an open approach or by 

minimally invasive techniques remains the gold 

standard management. Open microdiscectomy 

surgery requires muscles dissection and retraction 

which might induce iatrogenic morbidity of the soft 

tissues in spite of providing greater direct 

visualization of anatomic structures and obtaining 

the optimal angle for disc removal; however, 

discectomy with tubular retractors which minimizes 

the tissue injury and ensures that deeper tissues are 

less exposed to potential pathologic organisms due 

to restricted surgical field. Minimally invasive tubular 

lumbar microdiscectomy is a refinement of the 

standard open microscopic lumbar discectomy 

technique. Advantages of this minimal invasive 

technique includes less perioperative pain, early 

ambulation, shorter hospital stay and early return to 

work with smaller incision [9].  

In study of Art et.al [9]mean day of mobilisation 

of patients was done on 2nd day post operatively, 

0
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while in this study most of the patients were 

mobilised with in 36 hours. 

In study of Nayak et.al [10] The mean surgical 

incision length in the tubular microdiscectomy group 

was 2.45±0.41 cm and 22 mm diameter tubular 

retractor, while in my study we used 1.8cm-2 cm 

incision only and 18 mm diameter tubular retractor. 

Ryang et.al[11] reported average blood loss in 

minimal invasive group 26.2 ml and 63.8 ml in open 

microdiscectomy group, while in our study average 

blood loss was 9.92 ml only. Average operative time 

was 47 mins in study of Art et.al [9]and 82 minutes in 

study of Ryang et.al[11] , but it was 64 minutes in our 

study which is comparable to former. In study of Art 

et.al [9]mean duration of hospital stay was 3.3 days 

while in our study mean hospital stay was 35.5 hours. 

In the trial by Brock et al.[12] postoperative analgesic 

usage was significantly lower in the tubular group, an 

observation that is supported by our study too. 

We had only two patients with intraoperative 

dural tear causing CSF leak mean of 3.5% which 

lesser than reported by Sonawane et.al[14] in which 

mean was 6.5%. and 19.5% in study of Nayak 

et.al[10] 

We did not observe any discitis, post op wound 

infection, recurrent herniation of disc at same level 

in one year follow up which were observed in other 

studies [9,10,13,14]. 

The study of Clark et.al[13] for lumbar discectomy 

says that Level I evidence supports equivalently good 

outcomes for tubular microdiscectomy compared 

with standard microdiscectomy, my study 

strengthens the same. 

 
 

CONCLUSIONS 

Tubular microdiscectomy gives good outcome in 

single level lumbar prolapse intervertebral disc 

causing radiculopathy and low backache, less blood 

loss intraoperatively, small scar, lesser hospital stay 

and early return to work. Moreover the other 

complications like discitis, post-operative wound 

infection and recurrent herniation are nil as per my 

study. 

Owing to lesser hospital stay and shorter 

operative time it may be cost effective too.  
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ABSTRACT 
Background: The position of the optic chiasm relative to surrounding structures is 

critical in planning surgical interventions for suprasellar lesions. This study explored 

the relationship between the angle of the optic chiasm and lamina terminalis (OC-LT) 

and the position of the optic chiasm. 

Methods: The study comprised 140 individuals who underwent midsagittal and axial 

MRI-T2 scans. The position of the optic chiasm was classified into three categories: 

sellar, prefixed, and postfixed. The OC-LT angle was measured in the midsagittal 

section. 

Results: The angle between OC-LT varied from 30 to 66 degrees with a mean of 46.6 

degrees. The sellar position of the optic chiasm was predominant (85.2%), with 

smaller angles (30-39 degrees) significantly associated with a sellar chiasm location. 

Most cases with postfixed optic chiasm fell within a 40-49 degree angle range. 

Conclusions: The OC-LT angle variability can be linked to the position of the optic 

chiasm. Predominantly, smaller angles correlated with a sellar position of the optic 

chiasm, while larger angles were associated with a postfixed optic chiasm. This 

information is crucial for surgical planning in the suprasellar region. 

 

 

INTRODUCTION  

The chiasmatic recess (CR) is a distinctive structure in the anterior 

region of the third ventricle. It is formed by the lamina terminalis (LT) 

as its anterior wall and the upper surface of the optic chiasm as its floor. 

Together, these adjacent surfaces create a margin that resembles an 
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inverted U shape (11). The anatomical relationship 

between the lamina terminalis, hypothalamus, 

chiasm, sella turcica, pituitary gland, diaphragma 

sellae, basal cistern, and other adjacent structures is 

of great significance. The lamina terminalis forms the 

anterior wall of the third ventricle, enclosing the 

hypothalamus above the chiasm. Below the chiasm, 

the sella turcica, pituitary gland, and diaphragma 

sellae are situated (8). This intricate network of 

structures, including the lamina terminalis, 

hypothalamus, chiasm, sella turcica, pituitary gland, 

diaphragma sellae, basal cistern, and other adjacent 

elements, highlights the profound anatomical 

interplay within this region. 

The optic chiasm, formed by the convergence of 

the optic nerves, plays a crucial role in visual 

perception by transmitting visual information from 

one side of both eyes to the occipital cortex (8). The 

location of the optic chiasm classified into three 

positions. The terms "prefixed" and "postfixed" were 

introduced in 1924 to describe these positions, and 

a subsequent study by Bergland et al. in 1968 

confirmed the existence of these chiasm types. 

Prefixed chiasms were found above the tuberculum 

sellae, while postfixed chiasms were observed above 

the dorsum sellae (1). This classification provides 

valuable insights into the anatomical variations of 

the optic chiasm. 

Suprasellar lesions, including craniopharyngi-

omas, gliomas, pituitary adenomas, germinomas, 

hamartomas, and meningiomas, have a profound 

impact on the optic chiasm. In addition, vascular 

disorders like aneurysms and arteriovenous 

malformations, as well as granulomatous diseases 

affecting the infundibulum and hypothalamus, can 

further complicate the situation (9). Understanding 

the intricate anatomy of the optic chiasm and its 

surrounding region is essential for effective surgical 

planning in these cases, enabling the development of 

optimal strategies and reducing the risk of 

complications. 

The aim of this article is to investigate the 

anatomical variations of the angle between the optic 

chiasm and lamina terminalis (OC-LT), with a focus 

on its relationship with different positions of the 

optic chiasm. 

 

METHODS 

The study was conducted at the Department of 

Neurosurgery in Baghdad, Iraq, spanning from 2021 

to 2023. A diverse group of participants underwent 

midsagittal magnetic resonance imaging (MRI)-T2 

scans for various medical reasons. Participants 

without abnormalities in the ventricular system were 

included, while scans lacking essential parameters 

were excluded. Measurements of the optic chiasm 

position and the angle between the optic chiasm and 

the lamina terminalis were taken using Perfect 

Screen Ruler 3.0 software and the accompanying 

drawing scale. The measurements were conducted 

by an experienced researcher to ensure accuracy 

and minimize bias. The focus was on examining the 

chiasmatic recess, which is a small extension located 

below the anterior portion of the third ventricle. The 

CR is characterized by the lamina terminalis serving 

as its anterior wall, while the upper surface of the 

optic chiasm forms its floor as showen in (Figure 1). 

Within this anatomical region, the focus was on 

measuring the angle between the optic chiasm and 

the lamina terminalis. This angle was measured and 

recorded according to the methodology illustrated in 

(Figure 2). Statistical analysis was performed using 

SPSS version 25 to determine frequencies and 

percentages of categorical variables. 

 

 
 

Figure 1. Mid sagittal MRI T2 shows chiasmatic recess (red star), 

the optic chiasm (OC), lamina terminalis (LT) and anterior 

commissure (AC). 

 

 

RESULTS 

A group of 146 individuals participated in the study 

and underwent midsagittal and axial MRI-T2 scans 

for different reasons. The average age of the 

participants was 55 years, ranging from 10 to 87 

years. Among the participants, 54.4% were female 

and 43.6% were male. Following a careful evaluation 
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based on predetermined criteria for inclusion and 

exclusion, 140 subjects were selected for 

comprehensive analysis out of the initial sample. Out 

of the 140 patients included in the study, one patient 

(2.9%) had a prefixed chiasm, while ten patients 

(7.1%) had a postfixed chiasm (Table 1). 

 

 

 

 

 

 

 
Figure 2. Schematic 

illustration of the OC-LT 

angle, the optic chiasm (OC), 

lamina terminalis (LT), and 

anterior commissure (AC). 

 

 

 
Table 1. Optic chiasm positions 
 

Optic chiasm 

position 

position  No. (%) 

Sellar 129 (90.0%) 

Postfixed 10 (7.1%) 

Prefixed 1 (2.9%) 

Total 140 (100.0%) 

 

 
 

Figure 3. Mid sagittal MRI T2 shows variation in OC-LT angle 

ranging from 30 degrees in A to 60 degrees in B. 

 
Table 2. OC-LT Angle ranges 
 

 

 

 

OC-LT angle 

Angle range No. (%) 

30-39  37 (26.6%) 

40-49 54 (38.5%) 

50-59 29 (20.7%) 

≥60 20 (14.2%) 

Total  140 (100%) 

Abbreviations: OC; optic chiasm, LT; lamina terminalis. 

Table 3. OC-LT angle ranges in different optic chiasm positions 
 

 

Variables 

 OC-LT Angle range 

30-39 40-49 50-59 ≥60 

No. (%) No. (%) No. (%) No. (%) 

O
C

 p
o

si
ti

o
n

s 

S
e

ll
a

r 

35 

(94.5%) 

46 

(85.2%) 

28 

(96.5%) 

20 

(100.0%) 

P
o

st
fi

x
e

d
 

2 (5.5%) 8 

(14.8%) 

0 (0.0%) 0 (0.0%) 

P
re

fi
x

e
d

 

0 (0.0%) 0 (0.0%) 1 (3.5%) 0 (0.0%) 

T
o

ta
l 
 

37 

(100.0%) 

54 

(100.0%) 

29 

(100.0%) 

20 

(100.0%) 

Abbreviations: OC; optic chiasm, LT; lamina terminalis. 

 
The optic chiasm and LT angle, was measured on the 

midsagittal sections ranged from 30 to 66 degrees 

(Figure 3), with a mean angle of (46.6) degree and 

standard deviation (SD) equal to 9.9. The largest 

proportion of cases (38.5%) exhibited angles 

between 40 and 49 degrees, followed by cases with 

angles between 30 and 39 degrees, accounting for 

26.6% of the total (Table 2). 

When considering optic chiasm positions, the 

analysis revealed that the sellar position was 

predominant, observed in 85.2% of cases. 

Conversely, a smaller percentage (14.8%) exhibited a 

postfixed optic chiasm. In cases with angles between 

30 and 39 degrees, the sellar location was highly 

prevalent, accounting for 94.5% of cases, while a 

minority (5.5%) had a postfixed optic chiasm. Only 

one case was identified with a prefixed optic chiasm 

and an angle falling within the 50-59-degree range, 

as shown in Table 3. 

 

DISCUSSION 

The chiasmatic recess is a distinctive structure 

located in the front part of the third ventricle. It is 

created by the anterior wall, known as the lamina 

terminalis (LT), and the upper surface of the optic 
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chiasm, which forms its floor. These adjacent 

surfaces come together to form a border that 

resembles an inverted U shape (11). The anatomical 

relationship between the lamina terminalis, 

hypothalamus, chiasm, sella turcica, pituitary gland, 

diaphragma sellae, basal cistern, and other nearby 

structures holds significant importance. The lamina 

terminalis acts as the front wall of the third ventricle, 

surrounding the hypothalamus above the chiasm. 

Below the chiasm, you can find the sella turcica, 

pituitary gland, and diaphragma sellae situated (8). 

Lesions located in the suprasellar and anterior 

ventricular regions can have an impact on the optic 

chiasm. Among these lesions, craniopharyngiomas 

are the most commonly encountered, characterized 

by their benign nature and slow growth originating 

from remnants of squamous epithelium in Rathke's 

pouch. Although primarily found in children and 

young adults, craniopharyngiomas can also occur in 

adults and manifest with a range of symptoms, from 

growth failure to visual disturbances, depending on 

their size and precise location (10). Another type of 

lesion in this region includes chiasmatic and 

hypothalamic gliomas. Chiasmatic gliomas, 

associated with neurofibromatosis type I, are 

gradual-growing tumors that infiltrate the visual 

pathways. On the other hand, hypothalamic gliomas, 

predominantly observed in adults, tend to exhibit 

more aggressive behavior (5). Pituitary adenomas 

can cause hormone hypersecretion microadenomas 

or visual impairment and headaches in non-

secreting adenomas (12). Other rare lesions include 

choristoma, epidermoid and dermoid tumors, 

Rathke's cleft cyst, suprasellar arachnoid cysts, and 

metastatic tumors (2,3,7). 

Since the 18th century, surgeons have been 

exploring different approaches to the base of the 

skull for the management of suprasellar lesions. The 

evolution of trans-sphenoidal approaches, including 

endoscopic techniques, has revolutionized 

contemporary skull base surgery (6). These 

techniques offer advantages such as minimally 

invasive access, excellent visualization of the 

operative field, and the ability to manage various 

types of lesions. However, there are potential 

complications, including cerebrospinal fluid (CSF) 

leaks, bleeding, damage to critical structures like the 

internal carotid artery and optic nerves, meningitis, 

and ophthalmic complications. Preoperative 

radiological studies, careful planning, and a 

multidisciplinary approach are crucial for successful 

outcomes and minimizing complications in these 

complex surgeries (4). OC-LT angle can be utilized as 

assessment parameter to determine the feasibility of 

employing different approaches for the surgical 

resection of suprasellar lesions. 

In our study OC-LT angle ranged from 30 to 66 

degrees, with a mean angle of (46.6) degree and SD 

of 9.9. This mean angle is slightly higher than the 

mean reported by Tsutsumi S et al. (ranging from 

16.5 to 62 degrees, with a mean of 34 degrees) (11). 

Among the cases analyzed, the largest proportion 

(38.5%) exhibited angles between 40 and 49 degrees, 

indicating that this range is the most prevalent 

configuration. Additionally, 26.6% of the cases fell 

within the range of 30 to 39 degrees, while angles 

ranging from 50 to 59 degrees accounted for 20.7% 

of the sample. Furthermore, cases with angles 

exceeding 60 degrees represented 14.2% of the total 

cases. These observations highlight the variability in 

the angulation of the OC-LT angle in the chiasmatic 

recess. 

The distribution of optic chiasm positions within 

specific angle ranges is also noteworthy. In cases 

with angles between 40 and 49 degrees, the majority 

(85.2%) displayed an optic chiasm located at the 

sellar position, while a smaller proportion (14.8%) 

exhibited a postfixed optic chiasm. This suggests 

association between the angle of the optic chiasm 

and its anatomical position within this angle range. 

Similarly, in the subset of cases with angles between 

30 and 39 degrees, the vast majority (94.5%) 

exhibited an optic chiasm positioned at the sellar 

location, with only a minority (5.5%) displaying a 

postfixed optic chiasm. These findings indicate a 

predominant sellar position of the optic chiasm in 

cases with smaller angles. 

The cases with a postfixed optic chiasm were 

distributed across two angle categories: 30-39 

degrees and 40-49 degrees. As expected, the 

distribution of angles in the postfixed position 

encompassed a wider range. However, it is 

important to note that the absence of cases in the 

wider-angle range may be attributed to the relatively 

small sample size utilized in this study. a single case 

featuring a prefixed optic chiasm with an angle 

ranging from 50 to 59 degrees. Surprisingly, this 

particular case exhibited a wider-angle range 

compared to the postfixed cases, which is 

unexpected. Several factors could contribute to this 
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unusual observation, such as the small sample size 

or the presence of unrecognized associated 

conditions that may have influenced the optic 

chiasm's positioning and angulation. Further 

investigation is warranted to explore the underlying 

reasons for this atypical occurrence. These results 

contribute to our understanding of the anatomical 

variations in optic chiasm orientation and position 

relative to the measured angle.  

The chiasmatic recess is a distinct structure in the 

front part of the third ventricle, formed by the lamina 

terminalis and the upper surface of the optic chiasm. 

It has an inverted U shape and is important for the 

anatomical relationship with nearby structures. 

Lesions in the suprasellar and anterior ventricular 

regions, such as craniopharyngiomas, chiasmatic 

and hypothalamic gliomas, and pituitary adenomas, 

can affect the optic chiasm, resulting in various 

symptoms including visual disturbances, hormone 

hypersecretion, and headaches. Other rare lesions in 

this area include choristoma, epidermoid and 

dermoid tumors, Rathke's cleft cyst, suprasellar 

arachnoid cysts, and metastatic tumors. In our study, 

the angle between the optic chiasm and lamina 

terminalis ranged from 30 to 66 degrees, with a 

mean angle of 46.6 degrees.  

This mean angle is slightly higher than the 

average angle reported by Tsutsumi S et al., which 

ranged from 16.5 to 62 degrees, with a mean of 34 

degrees. Among cases with angles between 40 and 

49 degrees, the majority (85.2%) had an optic chiasm 

located at the sellar position, while a smaller 

proportion (14.8%) exhibited a postfixed optic 

chiasm. The cases with a postfixed optic chiasm were 

distributed across two angle categories: 30-39 

degrees and 40-49 degrees. Additionally, there was a 

single case with a prefixed optic chiasm and an angle 

ranging from 50 to 59 degrees. These findings 

enhance our understanding of the variations in the 

angle between the optic chiasm and lamina 

terminalis and positions of optic chiasm. 

 

CONCLUSION 

The angle in the chiasmatic recess is variable and the 

variability can be related to the position of optic 

chiasm. Cases with smaller angles (30-39 degrees) 

showed a predominant sellar position of the optic 

chiasm. Most postfixed optic chiasm cases displayed 

in a range of angles (40-49 degrees). 
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ABSTRACT 
Background: Ruptured intracranial aneurysms may face configurational changes in 

size and shape resulting from extreme weakness in their wall. These configurational 

changes are associated with an amplified risk of rupture and surgical challenges as 

these aneurysms have proven to be unstable. However, to our knowledge, no 

previous studies have addressed the issue of configurational aneurysmal changes 

between the patient’s presentation (radiological images) and intraoperative findings. 

This paper aims to compare aneurysmal size and shape between pre-operative 

Computed tomography angiography and intraoperative lesion characteristics in a 

cohort of patients presented to our centre. 

Methods: A retrospective analysis was performed on cases admitted to the 

Neurosurgery Teaching Hospital in Baghdad, Iraq, and underwent microsurgical 

clipping of ruptured aneurysms. Their records were checked for aneurysmal 

configurational changes by comparing pre-operative radiological images and intra-

operative findings. 

Results: Of the 275 patients, 5 cases were enrolled with aneurysmal configurational 

changes. Three of them were females, and two were males. The pre-operative 

aneurysmal shapes based on Computed tomography angiography were (3 unicyst 

and two conical shapes) and the range of aneurysmal size was (7-11 mm) with a mean 

of 9 mm. Compared to intra-operative findings, there were total aneurysmal shape 

changes (connected cyst in 4 patients and spherical aneurysm in one patient). The 

range of aneurysmal size was (7-11 mm) with a mean of 9 mm. 

Keywords 
intracranial aneurysm, 

pre-operative CTA, 
configurational changes     
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Conclusion: Intracranial aneurysms may undergo 

configurational changes through the time between pre-op 

imaging and surgery; early detection of these changes may 

ensure optimal management of such cases. 

 

 

INTRODUCTION 

Intracranial aneurysm (ICA) is a common 

cerebrovascular disease with high morbidity and 

mortality in patients around 40–60 years old, 

characterized by abnormal focal dilation of cerebral 

arteries due to arterial wall weakness (13). 

Aneurysmal rupture is the most admissible cause of 

non-traumatic spontaneous subarachnoid 

hemorrhage (14). Despite advanced surgical 

techniques and peri-operative management, the 

morbidity and mortality associated with aneurysmal 

rupture are still very high, leading to an acute 

disability in 30% of cases and death in 30–50% of 

them (9,10). Ruptured intracranial aneurysms may 

face configurational changes in size and shape 

resulting from extreme weakness of the aneurysmal 

wall (6). It has been reported that approximately 10% 

of the aneurysms presented growth and changing 

size through follow-up imaging (5). These 

configurational changes are associated with an 

amplified risk of rupture and surgical challenges as 

these aneurysms have proven to be unstable (12). 

Furthermore, this explains that the angiographic 

pathological finding is not correlated with the 

characteristics and nature of the aneurysm. Direct 

aneurysmal observation should be done accurately 

to detect if there are any abnormal configurational 

changes in the aneurysm. So, repeated regular 

follow-up computed tomography angiography (CTA) 

of an aneurysm is beneficial throughout the time 

between the first pre-operative (pre-op) CTA and the 

time of surgery. However, to our knowledge, no 

previous studies have addressed the issue of 

configurational aneurysmal changes between the 

patient’s presentation (radiological images) and 

intraoperative findings. This paper aims to compare 

aneurysmal size and shape between pre-op CTA and 

intraoperative lesion characteristics in a cohort of 

patients presented to our center.  

 

METHOD 

A retrospective chart analysis was performed on 

cases admitted to the Neurosurgery Teaching 

Hospital in Baghdad, Iraq, and underwent 

microsurgical clipping of ruptured aneurysms for the 

period of (September 2018- March 2022). Their 

records were checked for the presence or absence of 

aneurysmal configurational changes by comparing 

pre-op CTA and intra-op findings. Patients with the 

presence of aneurysmal size and shape changes 

were analyzed according to the following 

parameters: 
 

1. Pre-operative data: (A) patient demographics 

(age, sex). (B) Aneurysmal characteristics: 

location/side, shape based on CTA, size based on 

CTA. 

2. Intra-operative data: (C) intra-op findings through 

changes in (size or shape or together), the time 

between the pre-op CTA and surgery. 

3. Post-operative data: final outcome and last 

follow-up. 

 

RESULT 

Of the total 275 patients, 5 cases were enrolled with 

aneurysmal configurational changes. Three of them 

were females, and two of them were males. The 

range of patients’ age was 41-62 years with a mean 

of 50 years. Regarding aneurysmal location and side, 

3 out of 5 patients had posterior communicating 

artery (Pcom) aneurysm (two of them on the left side 

and one on the right side), while one patient had 

anterior communicating artery aneurysm and the 

last one had a right middle cerebral artery (MCA) 

aneurysm. The pre-op aneurysmal shapes based on 

CTA were (3 unicyst and two conical shapes) and the 

range of aneurysmal size was (7-11 mm) with a mean 

9 mm. Compared to intra-op findings, there were 

total aneurysmal shape changes (connected cyst in 4 

patients and spherical aneurysm in the last one). The 

range of aneurysmal size was (7-11 mm) with a mean 

of 9 mm. The time range between the pre-op CTA 

and surgery that the configurational aneurysmal 

changes occurred was (10-21 days) with a mean of 16 

days.  

Regarding the outcome, two patients were good 

with no deficit, one patient had intra-op rupture (IOR) 

and right-sided weakness (grade 3-4) for two months 

then was good with left side grade 4+ when followed 

up, one patient had a left-sided weakness (grade 2) 

then was good with left side grade 4+ when followed 

up. The last patients had incomplete clipping, left-

sided weakness (grade 3), redo surgery, and 

complete clipping that was good with no deficit when 

followed up. The range of the last follow-up of the 
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patients was (6-30 months) with a mean of 20 

months. The included patient data is described in 

Table 1. In addition, examples of the included cases 

are depicted in figure1 and 2.  

 
Table 1. Ruptured intracranial aneurysm cases with pre-operative configurational changes. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. A. 45 yrs. female, presented with sudden severe 

headache and vomiting, CT showed SAH in basal cisterns (ID 1 

in Table 1). Pre Op CTA showed a wide neck Left Pcom 

aneurysm measuring 4 mm. 

 
 

Figure 1. B. Intra-op view through Left pterional approach with 

the Pcom aneurysm and surrounding structures were 

dissected. 17 days after the rupture (CTA time), showed 

significant changes in the size and shape of the Pcom 

aneurysm. The intraoperative size was 9 mm, and the shape 

was 3 connected cysts. 

 
DISCUSSION 

ICA, described as a pathological dilation of cerebral 

arteries found in the subarachnoid spaces, is 

considered the most challenging vascular lesion in 

the brain for clinicians (3). Aneurysmal formation is a 

multi-factorial disease that interferes with genetic 

and environmental factors and cerebral vessels. It is 

reported that ICA affects approximately 1-6% of the 

world's population and, specifically, 3–5% of the 
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adult population (4). ICA is classified according to its 

size (small < 5mm, medium 5-10mm, large 10-15mm, 

giant > 25mm) and shape as saccular (berry), 

fusiform and mycotic aneurysms (1). aSAH is a 

devastating medical event with high morbidity and 

mortality and can be found in approximately 0.7-

1.9% of cases (2). Follow-up assessment of ruptured 

aneurysms is recommended because the aneurysm 

can change its size and shape over time, which may 

affect the surgical planning and patient’s outcome 

(11). These configurational changes are slightly 

different as some grow wider, whereas others' 

growth ends with forming a bleb. The difference in 

change mechanisms might have different risks to the 

patient's surgical outcome as different pathological 

processes underlie the aneurysmal growth and size 

(8). 

 

 
 

Figure 2. A. 58 yrs female, presented with sudden onset of 

severe headache, CT showed SAH in basal cisterns (ID 2 in Table 

1). Pre-op CTA showed a conical shape aneurysm dome of an 

anterior communicating artery aneurysm measuring 3 mm. 

 

 
 

Figure 2. B. Intra-op view through Right pterional approach 

with the Acom aneurysm and surrounding structures 

dissected. of the aneurysm 12 days after the rupture, showed 

significant changes in the size of the Acom aneurysm with two 

connected cysts forming the dome and size 8 mm. 

 

Moreover, the risk of aneurysmal configurational 

changes was found to depend on factors such as 

(age, sex, smoking, hypertension, history of a SAH, 

irregular shapes, multiple aneurysms, and 

anatomical site). However, the influence of individual 

risk factors on ICA growth is poorly understood. 

Ogwa et al. reported in their paper that the first 

aneurysmal angiogram of three patients revealed a 

tiny blister aneurysm. In contrast, in the second 

angiogram, there was an increase in aneurysmal 

sizes and shape change into the saccular aneurysm. 

During operation, these aneurysms faced extremely 

fragile walls with no firm aneurysms (7). This was 

reported in the literature; however, the description 

and impact of aneurysmal configurational changes in 

the period between the patient's presentation and 

surgical management are not addressed well. Our 

study will show the differences in aneurysmal growth 

and size between pre-op CTA and intra-op findings 

concerning possible factors and patient outcome 

assessment. Out of 5 patients who enrolled in our 

study, we noticed huge differences between the pre-

op CTA aneurysmal characteristics and intra-op 

findings represented by configurational changes 

through size and shape, as shown in Table 1. The 

most commonly found aneurysm in those patients 

was PCOM aneurysm, whether it was right or left. 

The estimated aneurysmal size difference was 5 mm 

between pre- and post-aneurysmal changes.  

Further, the time between CTA and surgery was 

2-3 weeks which is a long period in which the 

configurational changes silently take place and lead 

to operative challenges regarding these changes. 

Fortunately, the patients were suitable after the 

operation, some with some complications resolved 

with time. So, the essential factor that can detect the 

aneurysmal change through its size and shape is the 

time between the last pre-op CTA and the time of 

surgery which should not be more than one week. As 

part of the Iraqi population, we faced many 

situations that obligate the surgeons to delay the 

operation, so this delay if it was more than one week; 

new CTA should be done to ensure that any 

configurational changes affect the patients and 

operation.  

The small sample size of cases in our study is one 

of the limiting factors that may not render the 
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statistics definitely accurate. However, it has a 

significant impact on operative challenges and 

patients’ outcome. 

The potentials and advantages of our study are 

primarily better understanding the intra-op 

aneurysmal changes and how to deal with these 

circumstances. Also, possible future studies may 

make this study a severe issue in decreasing intra-op 

challenges and improving patient outcomes. 

In summary, the presence of aneurysmal 

differences between pre-op CTA and intra-op 

findings may be attributed to configurational size 

and shape changes due to the enormous fragility of 

the aneurysmal wall. 

 

CONCLUSION 

Intracranial aneurysms can face configurational 

changes through the time between pre-op imaging 

and surgery; early detection of these changes may 

ensure optimal management of such cases. 

 

 
Abbreviations: 

ICA = Intracranial aneurysm 

CTA = Computed tomography angiography 

aSAH = Aneurysmal subarachnoid haemorrhage Pre-op = Pre-

operative 

Intra-op = Intra-operative 

Pcom = posterior communicating artery 

A2 = post-communicating anterior cerebral artery MCA = 

middle cerebral artery 
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ABSTRACT 
Background: Posterior communicating artery (PCom) aneurysms are prevalent 

intracranial aneurysms, frequently leading to subarachnoid haemorrhage and third 

nerve palsy. "True" perforators originating directly from the PCom aneurysmal sac 

are rare and pose unique surgical challenges. We present two illustrative cases where 

"true" PCom perforators were identified during surgery, necessitating tailored 

microsurgical approaches. 

Case Reports: In case one, a 35-year-old female presented with a large PCom 

aneurysm. During surgery, a modified clipping technique successfully preserved a 

perforator originating from the aneurysmal sac. In case two, a 36-year-old male with 

a PCom aneurysm was found to have a perforator supplying the mesial temporal 

cortex. Sacrificing this perforator was necessary for aneurysm clipping. 

Conclusion: This paper underscores the rarity of "true" PCom perforators and their 

impact on microsurgical approaches. Preoperative imaging techniques often fail to 

detect these small-calibre vessels, highlighting the importance of intraoperative 

identification. Tailored approaches based on individual anatomy and clinical context 

are essential. While endovascular procedures provide alternatives, adaptability in 

microsurgical techniques remains crucial for cases requiring intraoperative 

perforator management. Overall, understanding the complex vascular intricacies of 

PCom aneurysms, including "true" perforators, is vital for neurosurgeons. The 

delicate balance between preservation and necessity, along with ongoing research 

for improved preoperative identification, stands as the cornerstone for enhancing 

surgical outcomes in these complex cases. 
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posterior communicating 
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true perforators, 

microsurgical clipping     
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INTRODUCTION 

Posterior communicating artery (PCom) aneurysms 

are common, accounting for 25% of all intracranial 

aneurysms with a 48% rupture rate (1,2,12). 

Ruptured Pcom aneurysms have several variable 

symptoms. Typically, PCom presents with 

subarachnoid hemorrhage (SAH) and 3rd nerve palsy 

(1,6). Peri-aneurysmal perforating arteries 

(perforators) are small millimetre or submillimetre 

calibre vessels arising from the parent vessel in the 

vicinity of intracranial aneurysms. Peri-aneurysmal 

perforators have a variable incidence depending on 

the aneurysm site (7). Perforators are typically 

identified intraoperatively; only a small subset is 

visible in digital subtraction angiography (DSA) or 

computerized tomographic angiography (CTA) 

(3,7,9). 

Perforating branches derived directly from parts 

of the aneurysm may be described as "true" 

perforators, as opposed to "peri-aneurysmal" 

perforators emerging from the parent vessel (Figure 

1: A, B). Reports on “true” perforators are available 

on the basilar tip, internal carotid artery bifurcation, 

and anterior communicating artery aneurysms (7). 

Two cases of ruptured Pcom aneurysms 

characterized by intraoperatively-identified "true" 

perforators are reported in this paper, to document 

this rare finding and highlight its potential 

intraoperative implications.  

 

 
 

Figure 1. A: Peri-aneurysmal perforators arising from the 

parent vessel segments near the aneurysm. B: Potential 

locations for “True” Pcom perforators branching directly from 

the dome or neck of the aneurysm. 

 

ILLUSTRATIVE CASES 

Case one 

An otherwise healthy, 35-year-old female had a 

sudden-onset, severe headache associated with 

meningismus. The patient was awake, alert, and 

oriented to person, time, and place. Neurological 

examination revealed a left-sided third nerve palsy. 

A brain computed tomography (CT) scan showed 

SAH in the basal cisterns. The CTA showed a large 

(14mm) Pcom aneurysm (Figure 2A).  

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Cerebral CT angiography (3D reconstruction). A: 

Preoperative image showing a large left posterior 

communicating artery aneurysm (thick arrow) directed 

postero-laterally. A daughter cyst (thin arrow) is also seen. B: 

Postoperative image showing complete clipping of the 

aneurysm with no residual neck. 

 

No endovascular facility was available in our country, 

leaving microsurgical clipping as the only possible 

mode of intervention. Microsurgical clipping of the 

aneurysm, through a standard, left-sided pterional, 

trans-Sylvian approach was planned. The patient was 

positioned supine with the head tilted 30 degrees to 

the right side. After the removal of the lateral part of 

the sphenoid ridge, the carotid cistern and the 

proximal part of the Sylvian fissure were opened. 

Dissection of the internal carotid artery was then 

carried out until the aneurysm dome and neck 

became visible. Next, the aneurysm neck was 

dissected. A relatively large perforating artery was 

found originating from the posterior part of the 

aneurysmal dome, a few millimetres from the 

aneurysm neck, (Figure 3A-B). The distal course of 

the perforator could not be confirmed. Thus, a 

decision was made to preserve the perforator by 

reconstructing the aneurysm neck with a modified 

clipping technique, using two tandem clips to 

exclude the aneurysm from circulation. The distal 

clip closed the major part of the aneurysm sac while 

the proximal one left a small residual neck 

posteriorly to maintain blood flow to the perforator, 

(Figure 3C-F). The patency of the perforator was 

confirmed by intraoperative Doppler 

ultrasonography.  
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The postoperative course was uneventful, and the 

patient’s preoperative 3rd nerve palsy recovered 

completely. The post-operative CTA confirmed that 

the aneurysm was now clip-secured (Figure 2B). The 

patient was discharged home seven days post-

operatively. At her six-month follow-up, the patient 

was well and both the CT and CTA studies showed no 

new significant findings.  
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Figure 3. Intraoperative images of microsurgical clipping of 

posterior communicating artery aneurysm with illustrations. A-

B: Pre-clipping image showing the perforator (P) arising from 

the posterior dome of the aneurysm (An), a few millimeters 

from its neck. The posterior communicating (Pcom) and 

anterior choroidal (AChA) arteries are seen arising from the 

proximal and distal neck of the aneurysm, respectively. C-D: 

Zoomed in view showing the application of a clip distal to the 

origin of the perforating branch, fully occluding the aneurysmal 

sac distal to it. A second clip is applied at the level of origin of 

the perforating branch, occluding most of the aneurysmal neck 

apart from its posterior part, maintaining flow to the 

perforating artery. E-F: Zoomed out view showing dissection 

and cauterization of the aneurysmal dome from the 

oculomotor nerve (CN III). ACA: anterior cerebral artery, AChA: 

anterior choroidal artery, An: aneurysm, CN II: optic nerve, CN 

III: oculomotor nerve, F: frontal lobe, ICA: internal carotid artery, 

MCA: middle cerebral artery, P: perforator, T: temporal lobe. 

 
Case two 

A previously healthy, 36-year-old male was admitted 

with the complaint of an acute, severe headache of 

three-day duration, along with one seizure episode. 

The patient was awake, alert, and oriented to person, 

time, and place. Neurological examination was 

within normal limits. Admission brain CT scan 

showed SAH in the basal cisterns, particularly in the 

suprasellar cistern, extending to the left Sylvian 

fissure. Cerebral CTA revealed a large (10mm) 

elongated left-sided Pcom aneurysm, with a marked 

narrowing of the supraclinoid segment of the 

internal carotid artery (ICA) on the left side, 

suggesting arterial vasospasm (Figure 4).  

 

 
 

Figure 4. Pre-operative CTA showing a posteriorly projecting 

saccular aneurysm (thick arrow) originating from the 

communicating segment of the left ICA. The Pcom artery (think 

arrow) can be seen originating from the neck of the aneurysm. 

Marked vasospasm of the left supraclinoid ICA as well as the 

ACA and MCA can be seen. 

 

Microscopic aneurysm clipping was planned using 

the left pterional trans-Sylvian approach. Following 

the dissection of the Sylvian fissure, the ICA and the 

aneurysmal neck were dissected. A relatively large 

perforating artery arising from the mid-part of the 

anterior surface of the aneurysm dome was 

discovered (Figure 5A-B). Following the course of this 

perforator showed that it supplied the mesial 

temporal cortex. Because of this perforator's source 
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site, we were forced to sacrifice it so that the 

aneurysm could be clipped while holding the Pcom 

patent (Figure 5C-F).  

There were no surgical complications and the 

postoperative recovery was uneventful. The post-

operative CTA showed occlusion of the aneurysm 

with the resolution of the vasospasm (Figure 6). The 

patient was discharged on day eight post-

operatively. At his nine-month follow-up, the patient 

was well with no neurological deficits and both the 

CT and CTA studies showed no new significant 

findings.  

 

 

A.        B. 

 

 

 

 

 

 

 

 

 

C.        D. 
 

 

 

 

 

 

 

 
 

E.        F. 
 

Figure 5. Intraoperative images of microsurgical clipping of 

posterior communicating artery aneurysm with illustrations. A-

B: Pre-clipping image showing the perforator (P) arising from 

the anterior mid-sack of the aneurysm (An). The posterior 

communicating artery (Pcom) is seen arising from the proximal 

neck of the aneurysm. The anterior choroidal artery (AChA) is 

coursing behind the internal carotid artery (ICA) with its origin 

from the distal neck of the aneurysm. C-D: The proximal (pP) 

and distal (dP) ends of the perforator were cauterized and the 

segment between them cut off. E-F: Post-clipping image. The 

aneurysm was clipped using a curved clip, sparing the origins 

of both posterior communicating and anterior choroidal 

arteries. ACA: anterior cerebral artery, AChA: anterior choroidal 

artery, An: aneurysm, CN II: optic nerve, F: frontal lobe, ICA: 

internal carotid artery, MCA: middle cerebral artery, P: 

perforator, pP & dP: proximal & distal segments of the 

perforator, T: temporal lobe. 

 

 
 

Figure 6. 8-day follow-up 3D-reconstructed CTA showing 

complete clipping of the aneurysm with no residual neck and 

resolution of the vasospasm. 

 
DISCUSSION 

The current paper presents two case studies of “true” 

perforators originating from PCom aneurysms, a 

rarely documented phenomenon in the literature. 

These "true" perforators, which arise directly from 

the aneurysmal sac, are distinguishable from the 

more frequently studied peri-aneurysmal 

perforators (7). Our study underlines the clinical 

implications of such anatomic variants and points 

towards the need for an adapted surgical approach 

to manage them. Surgically, “true” PCom aneurysm 

perforators have only been mentioned once in the 

literature by Reynolds et al, who identified a small 

perforator originating directly from the fundus of a 

PCom aneurysm. Dissection of that perforator 

suggested that it supplied the internal capsule. The 

aneurysm was deemed unclippable and the 

perforator was maintained (8).  

Aneurysms involving the PCom artery are not 

uncommon, they stand as one of the most frequent 

aneurysms encountered by neurosurgeons, ranking 

second in the overall prevalence of aneurysms, 
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accounting for a quarter (25%) of all aneurysmal 

cases, and a half (50%) of all internal carotid artery 

aneurysms (2,12). They not only present with the 

conventional SAH but also they can manifest as 

isolated oculomotor nerve palsy or non-traumatic 

subdural hematoma (6). In terms of surgical 

treatment, PCom aneurysms can be one of the most 

straightforward or one of the most difficult 

aneurysms to treat surgically. This depends on the 

considerable variations in the anatomy of the PCom 

complex, which carry substantial surgical 

implications (1). 

Despite the known variability of PCom aneurysms 

and their associated vascular anatomy, there is a 

paucity of information about "true" PCom 

perforators. On average, seven perforating arteries 

originate from the PCom, with surgical clipping, 

occlusion of these peri-aneurysmal perforators is 

considered to cause hemiparesis and prolonged 

disturbance of consciousness. This presents a 

heightened challenge in achieving a pure separation 

of the aneurysm from the surrounding circulation 

(3,9). In addition, the presence of "true" perforators 

further complicates these surgical challenges and 

may potentially impact the choice of surgical 

approach and technique. In our cases, the 

identification of these "true" perforators dictated 

alterations in the conventional clipping process, thus 

underscoring their clinical significance.  

Current imaging modalities like DSA or CTA often 

fall short in the preoperative identification of these 

small-caliber vessels. This limitation arises due to the 

inherently limited resolution of these imaging 

techniques in visualizing intricate anatomical details 

at a microscopic level, as the diameter of the 

perforators within the PCom complex spans from 0.1 

to 1 millimeter (4,7,11). Therefore, this makes 

intraoperative identification crucial in the majority of 

cases. While the first case in our study emphasizes 

the need for careful intraoperative investigation, 

highlighting the pivotal role of surgical expertise, the 

second patient's case underlines the necessity of 

making complex decisions in real-time when such 

perforators cannot be preserved. 

In non-complicated cases, most PCom 

aneurysms are treated with straight or curved clips. 

A fenestrated clip over the internal carotid artery 

may be required in a small number of PCom 

aneurysms that are large or with specific dome 

projections. The clip is directly positioned around the 

origin of the aneurysm neck while sparing vital 

neighboring blood vessels and perforating branches. 

The primary objective of the technique is to prevent 

blood flow into the aneurysm sac, thereby reducing 

the risk of rupture (9). However, our modified 

clipping technique for PCom aneurysms 

demonstrates its effectiveness through its 

application in our complicated cases with “true” 

perforators. In the first case, a straight clip was 

positioned distally to the origin of the perforating 

branch, ensuring complete occlusion of the 

aneurysmal sac. Subsequently, a second curved clip 

was positioned at the origin of the perforating 

branch, partially occluding the aneurysm's neck 

while maintaining perfusion to the perforating artery 

(Figure 3). Turning to the second case, prior to 

clipping, microscopic images revealed the 

perforator's precise origin from the aneurysm's 

anterior mid-sac, supplying the mesial temporal 

cortex. To enable aneurysm clipping while 

preserving PCom patency, we sacrificed this source. 

A curved clip was adroitly utilized to manage the 

aneurysm, without compromising the origins of the 

PCom and anterior choroidal arteries (Figure 5). 

These customized approaches were essential to 

preserving vital blood vessels while achieving the 

primary objective of optimal aneurysm closure. 

The intraoperative implications of "true" PCom 

perforators, as demonstrated in our case studies, 

could be profound. They can guide decision-making 

regarding the preservation or sacrifice of these 

vessels during surgery. This choice directly relates to 

the risk of ischemic complications or intra-operative 

hemorrhage if these vessels are inadvertently 

injured (3). These decisions become more nuanced 

when the distal course of these perforators cannot 

be definitively determined, as seen in the first case. 

The use of a modified clipping technique to preserve 

the identified perforator helped avoid potential 

ischemic consequences, underlining the need for 

adaptability in neurosurgical interventions. 

It is noteworthy that the most recent 

endovascular procedures are recognized as an 

effective approach for managing complex PCom 

variants. A study conducted by Kwon et al. reported 

a case of a giant PCom aneurysm that was treated 

with trapping and thrombectomy. The aneurysm 

had perforator arteries originating from the dome, 

but these arteries were successfully preserved (5). 

Another study by Wang et al. introduced a novel 
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endovascular technique called λ stenting for the 

treatment of PCom aneurysms with fetal-type PCom 

originating from the aneurysm dome. The technique 

was found to be safe and effective in preserving the 

PCom and preventing ischemic complications (10). 

However, in cases of intraoperative identification, as 

seen in our study, the versatility and adaptability of 

the clipping technique, emerge as the method of 

treatment of such variants, even when faced with 

unforeseen challenges in a surgical setting. 

 

CONCLUSION 

Our findings underline the importance of having a 

comprehensive understanding of the complex 

vasculature associated with PCom aneurysms and 

the potential presence of "true" perforators. While 

preservation should be the aim where possible, 

sacrifice may sometimes be unavoidable. Therefore, 

a tailored approach is crucial based on the individual 

patient's anatomy and clinical context. It is evident 

that further reporting and analysis are necessary to 

fully understand the implications of "true" PCom 

perforators in the intraoperative management of 

PCom aneurysms. The development of new imaging 

modalities that allow for the accurate preoperative 

identification of these perforators could significantly 

improve surgical outcomes in the future. 
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ABSTRACT 
Intramedullary tuberculoma (IMT) is a rare form of spinal tuberculosis. The incidence 

of this disease is 01-02/100,000 patients (1). Occurs by hematogenous dissemination 

from focus elsewhere in the body. Magnetic resonance imaging (MRI) is helpful for 

diagnosing IMT at an early stage and it is also very useful in follow-up. CSF PCR studies 

are confirmatory. Histopathology is the Gold Standard. AKT drug therapy is the 

mainstay of treatment for IMT, with surgery indicated in select patients. Here, we 

describe a female patient with long-segment dorsal intramedullary tuberculoma with 

compressive myelopathy treated with surgery and put on AKT who improved 

clinically. 

 

 

INTRODUCTION 

Tuberculosis can theoretically affect any tissue of the human body, but 

in practicality, there are different predilections and incidences for 

different tissues. The spectrum of Spinal TB includes – Tubercular 

Spondylodiscitis – potts disease (most common), TB myelitis (next 

common) and intra-spinal TB (rare)(2). Intraspinal TB further can be TB 

arachnoiditis, meningitis and Intra-Medullary Tuberculoma (IMT)(2). 

IMT is extremely rare entity with incidence. Spinal IMTs are extremely 

rare, seen in only 1- 2 of 100,000 cases of TB (1) and 2 of 1000 cases of 

CNS TB (2). The first report of IMT was given by Albercrombie in 1828. 

(3) In 1960, Lin et al. reviewed literature of IMT and accounted for 104 

cases, of which majority were diagnosed post-mortem (3). The first 

magnetic resonance imaging (MRI) documented description of 

tuberculoma was given by Rhoton et al. in 1988(4). Clinical presentation 

is of a compressive myelopathy but with MRI showing Intramedullary 

lesion, can be misdiagnosed for Intra-Medullary tumour. Presentation 

of Intra-Medullary cord syndrome is unusual compared to common 

spinal TB presentations. Here we report such a case with such unusual 

presentation, where sound knowledge of MRI interpretation, corelation 

with past history of Koch elsewhere in body, helped to diagnose TB and 

we discuss the treatments given and clinical outcome. 
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CASE REPORT 

A 17-year-old female, a student, presented with 

complaints of back pain which was sudden insidious 

onset ,was described as persistent dull ache and was 

radiation to both lower limbs and which was 

gradually increasing intensity over 1 month until 

presentation ; this was a/w slow progressive 

weakness over both lower limbs and pt was 

rendered bed ridden at presentation ; a/w bladder 

and bowel incontinence for which she was foley 

catheterised. She gives a past history of CNS TB with 

communicating Hydrocephalus for which she was 

right mpvp shunted at private hospital 06 years back 

and she had completed AKT - during which she 

developed Ethambutol induced ocular toxicity. She 

had no other comorbidities, no other operative 

history. On examination, her higher mental functions 

and cranial nerves were intact. Her muscles on lower 

limbs started to show atrophy. 

Tone was increased on both lower limbs. Muscle 

power was grade 05 in all muscle groups of both 

upper limbs while it was grade 02 over all muscles of 

the lower limbs. Reflexes were normal over all 4 

limbs. Plantars were mute. She had sensory 

impairment below D6 corresponding to vertebrae 

level and altered sensation with hypoesthesia. 

Clinical provisional diagnosis was made of 

myelopathy and could be due to TB spondylodiscitis 

(i/v/o past history) and patient was investigated 

further. Routine blood investigations were done and 

analysed. Erythrocyte Sedimentation Rate was done 

and was found to be elevated. ‘Triple H’ was found to 

be normal and Plain chest radiograph was also found 

to be normal. Contrast enhanced MRI was done – 

this showed a long segment patchy intradural, 

intramedullary lesion with T1 iso-intense and T2 

hypo-intense extending from c7 to d10 level with 

maximum thickness at d6 level. It was peripheral rim 

enhancing on contrast. CSF showed elevated protein, 

increased cellularity with 100% lymphocytic 

predominance. There were also small tuberculomas 

in the basal brain but with no mass effect/ 

hydrocephalus. These findings lead us to shift 

diagnosis to that of Intra-Medullary Tuberculoma 

and hence consulted pulmonologists for starting 

AKT(i/v/o past history of AKT and ethambutol toxicity) 

and decision was taken to put her on Bedaquilline 

based AKT. Simultaneously, we also opted for 

surgery for spine as she was having frank 

myelopathy with neurodeficits, aim was to achieve 

excision of the lesion and decompress where 

necessary. Intraoperatively we found a intr-dural 

extrapial long segment tuberculoma from c7 to d10 

levels – this was excised totally and cord was free 

hence laminae placed back. Histopathology was 

suggestive of chronic granulomatous inflammation 

suggestive tuberculosis and  

 

 

 

 

 
Figures 1, 2, 3. Pre op MRI Cervico dorsal spine with contrast 

showing intradural intramedullary contrast enhancing lesion. 
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GeneXpert on the tissue sample was positive for 

M.Tb and with Rif resistance detected. This 

confirmed our diagnosis of Spinal Intra-medullary 

tuberculoma. On POD 02, MRI showed significant 

radiological resolution and on POD 10, patient was 

discharged with Power on both lower limbs grade 03- 

a clinical improvement. Patient kept on follow up 

with plan to repeat MRI at 03 months.  

 
DISCUSSION  

CNS TB accounts for approximately 0.5-2% of all 

cases of TB, carries a high mortality and neurological 

morbidity,(1) . Spinal TB is very rare and the common 

forms of spinal TB are tuberculous spondylitis, TB 

myelitis, and intraspinal TB. Intraspinal TB could be 

spinal meningitis, arachnoiditis, IMT, and abscess. 

IMT is very uncommon and till now roughly 150 cases 

have been reported(6). The thoracic segment is the 

most common site of IMTB and hematogenous 

spread is usually the main etiology followed by CSF 

seeding – this is a/w longer segmental involvement 

(7). Most cases of intramedullary tuberculomas are 

subacute and present with progressive symptoms 

suggestive of a compressive myelopathy. 

 

 

 
 

Figures 4, 5. Post operative MRI with contrast s/o complete 

excision of lesion. 

 
Our patient had the picture of such subacute cord 

compression with past history of TB in brain hence 

corroborating with CSF seeding theory and also 

consistent with this is finding of a long segment 
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involvement. Immunoosuppresive states in general 

are known to favour disseminated Kochs hence was 

also done and found negative in our patient. Raised 

ESR is again favourable for diagnosis of Koch. Advent 

of MRI has made diagnosis of IMT more accurate and 

earlier. In the early phase, the tuberculoma is 

characterized by severe inflammatory reaction which 

causes severe edema. At this stage, the gel capsule is 

not well formed. During this stage, the enhancement 

after contrast examination is uniform. T1WI and 

T2WI both show equal signal intensity(early phase). 

As the gel content in the tuberculoma increases, the 

peripheral edema begins to disappear(intermediate 

phase). As a result, T1WI shows isointense lesions 

while T2WI shows low or isointense lesions. Contrast 

MRI shows central hypointensity with rim 

enhancement. With the development of 

caseation(late phase), T2WI shows a typical “target 

sign,” which means that it exhibits a range from the 

low signal target to the high signal rim and also from 

the center of the low signal rim to the peripheral 

parts. The caseous substance appears hyperintense 

at the center, which gives the characteristic target 

sign. The low signal rim in the external region is 

composed of collagen fibers produced by fibroblasts.  

 

 
 

Figure 6. 21 cm long specimen of tuberculoma. 

 

The target sign is a valuable indicator that helps 

differentiate spinal tuberculoma from other 

intramedullary lesions. Rim enhancement and 

presence of sharp margins also differentiates IMT 

from intramedullary tumours.(8)(9)(10)(11) . In our 

patient, there was t2 hypointensity with peripheral 

rim enhancement and central hypointensity on 

contrast. This corresponds to the intermediate 

phase. Further CSF study was done which showed 

elevated protein and increased cellular count with 

100% lymphocytes. This is a well-accepted classical 

picture for CNS Koch. Hence at this juncture, we 

decided to start AKT immediately. Now this girl had 

already received AKT and already got Ethambutol 

toxicity. So we consulted pulmonologists and 

ophthalmologists and started her on BDQ based AKT 

with ophthalmological safe drugs. Indications for 

surgery in IMT. 
 

1. Gross neurological deficits  

2. Worsening of neurological status during Rx  

3. Paradoxical enlargement of lesion during Rx 

  

Our patient had neurodeficits and myeopathy which 

had to be hence operated. Surgical resection was 

performed through posterior approach from c7 to 

d10 Level. Midline durotomy was performed and 

showed a thick mass of 11 cm extrapial tuberculoma. 

The patient underwent gross total excision of the 

mass and there was no need as such of bony 

decompression. The tissue was sent for HPE which 

revealed a granulomatous lesion with a central area 

of caseation in keeping with a tuberculoma. 

Histopathological diagnosis is also confirmatory for 

TB. We also further confirmed with GeneXpert. 

Reason for GeneXpert was twofold, we wanted to 

find out why in a immunocompetent patient there is 

reccurence and dissemination of TB apart from 

confirming diagnosis. 

GeneXpert showed us Mtb and confirmed 

resistance to Rif – hence making our calculated 

assumption correct. This child had initially itself CNS 

TB in the brain with communicating hydrocephalus 

which was incompletely evaluated at the time (could 

be due to treatment done at periphery and was odne 

in 2016 when GeneXpert may not have been in 

vogue) and was shunted and received line one AKT 

but which was already a resistant strain of Mtb. This 

then over period of time formed small tuberculomas 

in basal brain and disseminated to long segment of 

cord by CSF and gave rise IMT. Hence aptly managed 

with BDQ AKT and optimum surgery.  

At POD 2 ther was significant radiological 

resolution. Clinical improvement was evident at Day 

10 with marginal increase in power in both lower 
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limbs. Patient to be kept in follow up and MRI and 

clinical assessment repeated at 3 months. This case 

is being reported for its sheer rarity and to highlight 

diagnostic features and importance of surgery along 

with medical treatment to achieve good clinical 

results.  

 

CONCLUSION 

Rare entity of IMT is to be kept in mind in endemic 

nations like India when patient has intramedullary 

cord symptoms in picture of history of Kochs disease. 

Although medical management is to be instituted at 

earliest, this case report emphasised role of surgery 

in this disease. Look for drug resistance / 

immunosuppressive states in such disease and treat 

those properly which in turns will only help 

eradicating this entity. This case could provide some 

evidence-based data, thus contributing to the future 

research studies and clinical practice. 
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ABSTRACT 
Introduction: The ventriculoperitoneal (VP) shunt allows the drainage of excess 

cerebrospinal fluid; among its gastrointestinal complications are intestinal volvulus, 

pseudocyst, and perforation, the last of which is rare but potentially serious, with a 

frequency between 0.1% and 0.7% and a mortality rate around 15%. We present the 

case of a male child who required VP shunt colocation and suffered GI tract 

perforation with transanal protrusion. 

Case report: A three-year-old male with a long clinical history of pilocytic astrocytoma 

in the posterior fossa that was partially resected in February 2022 and with VP shunt 

placement since March 2022. He was diagnosed with an intestinal perforation and 

anal externalization due to a VP shunt. He required surgery and management with 

combined antimicrobials. 

Discussion: Although the aetiology of GI tract perforation due to a VP shunt is not 

fully established, some risk factors have been described, including the use of 

abdominal trocars, rigid distal catheters, silicone allergies, and children's thin 

intestine walls. Treatment must be individualized, with some principles including 

external drainage of the proximal part until the CSF fluid reaches a biochemically 

near-normal state and becomes sterile on culture; secondly, the administration of 

intravenous antibiotics; and finally, the removal of the perforating section of the 

catheter. 

Conclusions: Bowel perforation due to a VP shunt is an extremely rare entity whose 

aetiology is not fully established, primarily affects children and may be mostly related 

to chronic-irritative gastrointestinal distress. Individualizing treatment is the 

cornerstone of the therapeutic approach that includes VP shunt replacement, 

antimicrobial therapy, and management of life-threatening complications. 

 

 

INTRODUCTION 

The ventriculoperitoneal (VP) shunt allows drainage of excess 

cerebrospinal fluid (CSF) under circumstances where there is an 

obstruction in the normal outflow or where there is an absorptive 

abnormality of CSF (1). Considering the technique of the procedure, 

some complications may occur, including abdominal complications, 

which include intestinal volvulus, pseudocyst, and perforation of 
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different anatomical sites like the scrotum, 

umbilicus, vagina, or gastrointestinal (GI) tract (2,3). 

Perforation of the GI tract is a rare but potentially 

serious complication that has a frequency between 

0.01% and 0.07% (4-8). Considering the main target 

population for VP, most VP shunt protrusions 

manifest in individuals who are younger than 10 

years old (9) with up to 70% of the reported patients 

being children (10).  

Since the first case report about GI tract 

perforation for a VP shunt in 1966 (11) about a 

hundred cases have been described (10, 12), and half 

of them were asymptomatic (10). The mortality rate 

of intestinal perforation by a VP catheter is around 

15% (7). The reduction in mortality and morbidity is 

substantial when early diagnosis and treatment are 

implemented, particularly in cases of asymptomatic 

intestinal perforations (10).  

Anal extrusion of the VP shunt is a shocking and 

even more rare condition associated with 

perforation of the GI tract. Some cases have been 

described in children (2,4,5,9,12-15) and others in 

adults (6, 16-18). We present the case of a male child 

who required VP shunt colocation and suffered GI 

tract perforation with transanal protrusion. 

 

CASE REPORT 

A three-year-old male with a long clinical history of 

pilocytic astrocytoma in the posterior fossa that was 

partially resected in February 2022 and with VP shunt 

placement since March 2022 with the requirement of 

resection of a cyst at the tip of the VP shunt catheter 

in January 2023 and with recent Magnetic resonance 

imaging (MRI) findings of spinal metastasis was 

brought by his mother to the emergency room after 

finding a foreign body in the anal region. The mother 

decided to pull the catheter, suspecting other causes, 

without achieving extraction. 

Initial clinical examination showed a heart rate of 

114 beats per minute, a breath rate of 22 breaths per 

minute, a temperature of 36 °C, oxygen saturation of 

97%, and a VP shunt catheter protruding through the 

anus. Initial labs showed slightly microcytic and 

hypochromic anemia (hemoglobin (Hb): 11.9 g/dL, 

hematocrit (Hto): 34.5%, mean corpuscular volume 

(MCV): 72.2 um3, mean corpuscular hemoglobin 

(MCH): 24.8 pg.), and positive C-reactive protein (CRP) 

(48 mg/L). Initial skull, chest, and abdomen 

radiography showed a VP catheter with a wide travel 

in the body, making multiple turns to exit through 

the anus (Figure 1). 

 

 
 

Figure 1. 

 

Abdominal Computerized Tomography (CT) showed 

colonic perforation migration through the bowel of 

the distal VP shunt to the anal level (Figure 2) A head 

CT reported a fossa posterior tumor previously 

known and a VP shunt in an adequate position 

(Figure 3). 

 

 
 

Figure 2. 

 

Initial surgical management was externalization of 

the VP shunt via clavicular and partial removal of the 

distal catheter via anal; days later, he underwent 

surgery for a change of VP He was also given 

antibiotics through a central venous catheter (CVC) in 

the left subclavian area before and after surgery. 
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These included metronidazole (140 mg IV every 8 

hours) for ten days, cefepime (700 mg IV every 8 

hours) for thirteen days, and vancomycin (210 mg IV 

every six hours) for sixteen days.  

 

 
 

Figure 3. 

 

During postoperative VP shunt replacement, the 

patient presented with fever (38.4 °C), tachycardia 

(162 bpm), tachypnea (31 bpm), neck edema, and 

abdominal pain. Laboratory control reported a 

deteriorating microcytic and hypochromic anemia 

(Hb: 8.7 g/dL, Hto: 26.4%, MCV: 74.2 um3, MCH: 24.4 

pg.), CRP positive (48 mg/L), SARS-COV-2 antigen 

negative, neck ultrasonography showed soft tissue 

edema in the left neck and reactive lymph nodes, and 

abdominal ultrasonography showed slightly free 

fluid in the pelvis. Blood cultures and CSF cultures 

were reported as negative. 

 

The medical staff made an antibiotic switch from 

cefepime to meropenem (560 mg IV every 8 hours) 

and a change of CVC to the right internal jugular. 

Imaging studies reported neck CT with contrast 

showing edema in soft tissues and reactive 

adenopathy (Figure 4), and thorax CT with contrast 

showing both lower lobe consolidation, bilateral 

lower lobe subsegmental atelectasis, and right 

pleural effusion. 

 

Despite antibiotic management, the patient 

continued to have a fever associated with emesis 

and diarrhea. Laboratory control reported 

leukocytosis (20.66 * 10^3/mm^3), neutrophilia 

(69.2%), microcytic and hypochromic mild anemia 

(Hb: 9.4 g/dL, Hto: 28%, VCM: 72.9 um3, HCM: 24.6 

pg.), a rise in CRP (96 mg/L), a respiratory viral panel 

positive to enterovirus and syncytial virus, and a new 

blood culture isolated Staphylococcus epidermidis. 

The antimicrobial management was modified by 

adding clindamycin (140 mg IV every 6 hours) and 

restarting vancomycin (210 mg IV every 6 hours); 

however, the pediatric infectologist suspended 

meropenem and clindamycin while continuing 

vancomycin. Due to the requirement of a major 

complexity level considering the need for a new 

evaluation by oncology due to a relapse evidenced in 

an MRI, the patient was transferred to the oncology 

unit. 

 

 
 

Figure 4. 

 
DISCUSSION 

The etiology of GI tract perforation due to a VP shunt 

is not fully established; however, some risk factors 

have been described, including the use of abdominal 

trocars, rigid distal catheters, silicone allergies, and 

children's thin intestine walls (4, 19). Gmeiner et al. 

(2020) studied how GI perforation happens and 

divided it into two types: an acute and traumatic type 

that happens when the first distal catheter is placed, 

and a chronic type that is caused by irritative 

gastrointestinal distress. This latter type is the main 

cause of late cases of GI tract perforation (19). In 

addition, patient motion, peristalsis, and CSF 

pulsation may contribute to bowel wall perforation 

(19). In this case, our patient presented some of the 

risk factors described above: first, his age, a thinner 

intestinal wall, and patient motion. In addition, the 

relevant background of the resection of a cyst at the 

tip of the VP shunt catheter in combination with the 

above-mentioned risk factors may indicate the 
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presence of an event of chronic-irritative 

gastrointestinal distress as the main cause of GI tract 

perforation. 

The need for surgical treatment must be 

individualized. According to Alves et al. (2017), three 

principles are crucial to individualized surgical 

management: firstly, the implementation of external 

drainage of the proximal part until the CSF fluid 

reaches a biochemically near-normal state and 

becomes sterile on culture; secondly, the 

administration of intravenous antibiotics; and finally, 

the removal of the perforating section of the catheter 

(20). In cases where peritonitis or abdominal 

abscesses are absent, the removal of the abdominal 

end of the catheter can be accomplished using 

percutaneous or endoscopic methods without 

surgery. Surgical intervention is indicated when 

intra-abdominal infection occurs or when the 

fistulous tract fails to shut spontaneously following 

percutaneous or endoscopic removal (20). 

Laparotomy, laparoscopic, and transanal repair have 

been reported as methods for managing the colonic 

perforation (20). In the presence of severe peritonitis 

or with a relevant background of severe abdominal 

problems such as abdominal adhesions (10), 

laparotomy is mandatory (6). Our patient required 

surgical procedures. First, our patient was taken for 

VP shunt externalization and removal of the catheter 

that was perforating and was externalized via anal, 

and subsequently, he had a second surgical event, 

the placement of a new VP shunt.  

Abdominal or systemic infections related to GI 

tract perforation can produce life-threatening 

conditions. Even though peritonitis was supposed to 

be the most common infectious outcome, less than 

25% of patients present with peritonitis (12). 

However, other foci of infection can be found; for this 

reason, the majority of cases explain and address 

infection prevention and management (4, 9, 10, 13-

16, 18, 19, 20, 21-23), some of them found a positive 

CSF culture and directed a specific antibiotic therapy 

(15, 16, 21, 22), and notice that in nearly 50% of GI 

tract perforations due to VP shunt CSF cultures are 

positive (16) and the most common bacteria isolated 

in any type of culture is Escherichia coli (12, 15, 16). 

According to Birbilis et al. (2009), mortality can reach 

up to 22% if a central nervous system (CNS) infection 

is confirmed due to meningitis, encephalitis, or brain 

abscesses (16); other authors have also reported 

these statistics (22, 24). In our case, fortunately, no 

peritonitis or other abdominal complications from 

the GI tract perforation were reported; however, 

despite initial negative blood and CSF cultures, the 

patient presented clinical symptoms and other 

laboratory tests suggestive of an infectious event, 

which made it necessary to switch the antimicrobial 

management several times, completing long 

treatment schedules. Finally, the last blood culture 

isolated Staphylococcus epidermidis, allowing the 

pediatric infectologist to direct specific treatment.  

 

CONCLUSIONS 

The bowel perforation due to a VP shunt is an 

extremely rare entity whose etiology is not fully 

established; however, it is known that it primarily 

affects children and may be mostly related to 

chronic-irritative gastrointestinal distress. The 

treatment required must be individualized, including 

management of the VP shunt, antimicrobial therapy 

to prevent or treat concomitant infectious diseases, 

and control of another wide range of life-threatening 

complications. 
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ABSTRACT 
Pituitary apoplexy (PA) is a rare and potentially life-threatening condition 

characterized by severe headaches, vomiting, visual disturbances, ophthalmoplegia, 

altered mental status, and possible pan-hypopituitarism. A macroadenoma-induced 

pituitary haemorrhage is the primary cause. Various factors such as systemic 

hypertension, altered intracranial pressure, head trauma, anticoagulation, and 

pregnancy can trigger PA. A 35-year-old non-smoking male presented with 

headaches and an enlarged thyroid gland. Initial imaging revealed a haemorrhage in 

the sellar area, prompting a clinical diagnosis of pituitary apoplexy with T3 

thyrotoxicosis. Despite the absence of visual impairment, conservative management 

was chosen, including anti-hypertensive therapy and follow-up MRI after three 

months. PA diagnosis can be challenging without prior identification of a pituitary 

tumour. Imaging modalities like MRI are crucial for diagnosis, and radiological follow-

up is recommended. The relationship between PA and hyperthyroidism remains 

unclear, necessitating further investigation in patients presenting with PA symptoms. 

 

 

INTRODUCTION 

Pituitary apoplexy (PA) is a rare and potentially life-threatening 

condition characterized by acute hemorrhage or infarction of the 

pituitary gland, typically occurring in the setting of a pre-existing 

pituitary adenoma. It manifests clinically with sudden-onset severe 

headaches, vomiting, visual disturbances, ophthalmoplegia, altered 

mental status, and potential pituitary hormone deficiency [1,2].  

The condition poses a diagnostic challenge due to its varied 

presentation and potential overlap with other intracranial pathologies. 

Various predisposing factors, such as systemic hypertension, altered 

intracranial pressure, head trauma, anticoagulation therapy, 

pregnancy, and hemodialysis, have been implicated in triggering PA [3]. 

Prompt recognition and management are essential to prevent 

potentially devastating complications such as pituitary hormone 

deficiency, visual impairment, and neurological sequelae. 
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CASE REPORT 

A 35-year-old man presented to the neurosurgery 

department with headaches. He was a non-smoker. 

There was no evidence of ophthalmoplegia, although 

the thyroid gland was somewhat enlarged as a 

diffuse goitre on palpation. Hypopituitarism was not 

present. The patient had a 150/90 mmHg blood 

pressure, a heart rate of 90 beats per minute, a 

breathing rate of 18 breaths per minute, and a body 

temperature of 36.7 oC.Glasgow coma scale (GCS) 

was 15/15, and there were no additional cranial 

nerve impairments found. Computer tomography 

(CT) angiography revealed no evidence of an 

aneurysm. After ruling out traumatic brain damage 

and subarachnoid hemorrhage caused by an 

aneurysm, we were alerted to a suspicious lump in 

the sellar area of the head on CT. The pituitary gland 

seemed to be hemorrhaging (Fig 1).  

 

 
 

Figure 1. CT Head Saggital shows sign of hemorrhage in the 

pituitary. 

 

Since the sellar area was of particular interest, we 

conducted an improved brain magnetic resonance 

imaging (MRI). Slightly hyperintense T1-weighted and 

hypointense T2-weighted images were seen in the 

sellar area of the brain, which indicated a bleeding in 

the lesion (Fig 2). Laboratory investigations revealed 

decreased thyroid stimulating hormone (TSH) levels 

(0.010 IU/mL) but increased free triiodothyronine 

(T3) (20.80 pg/mL) and thyroxine (T4) levels (> 6.00 

ng/dL).  

Therefore, a clinical diagnosis of pituitary 

apoplexy with T3 thyrotoxicosis was made. There 

were no signs of compression of the optic chiasm 

and no visual impairment, so surgical intervention 

was unnecessary. Given the absence of visual 

impairment or neurological deficits, conservative 

management was initiated, including anti-

hypertensive therapy and close monitoring of 

hormone levels. Follow-up MRI imaging was 

scheduled after three months to assess for 

resolution of hemorrhage and monitor for any 

changes in pituitary morphology. 

 

 
 

Figure 2. MRI of Brain T1 shows partially hyperintense and T2 

shows partially hypointense. 

 
DISCUSSION 

Pearce Bailey published the first description of 

pituitary apoplexy (PA) in 1898 [4]. If a pituitary tumor 

hemorrhages or infarcates, it may cause pituitary 

apoplexy, an uncommon but potentially deadly 

illness [5].  

An apoplexy diagnosis might be challenging if a 

pituitary tumor has not been previously identified. 

Postpartum hemorrhage and the use of 

anticoagulants, as well as other bleeding diseases, 

diabetes, concussions, and other injuries to the 

brain, are all linked to an increased risk of apoplexy. 

The most common risk factor was hypertension. 

Additionally, thyroid dysfunction has been well 

proven to affect cardiac output, contractility, blood 

pressure, vascular resistance, and rhythm problems 

[6,7]. Thus, in individuals with pituitary adenoma, it is 

theoretically plausible that primary thyroid failure 

induces pituitary apoplexy. However, the clinical 

relationship between pituitary apoplexy and thyroid 

dysfunction has remained ambiguous.  

Hyperthyroidism, particularly T3 thyrotoxicosis, 

might be overlooked in pituitary apoplexy due to 

normal free T4 and reduced TSH levels. TSH 

suppression together with increased free T3 but 

normal free T4 is referred to as T3 thyrotoxicosis [8]. 

Acute neuro-ophthalmological degeneration with 

headache is a sign of pituitary apoplexy. The clinical 

presentation is variable. Fever and headaches are 

symptoms of infarcted tissue leaking into the 

subarachnoid space. Ophthalmoplegia may develop 

if the pituitary enlarges or bleeds into the cavernous 

sinus [9].  

Cortisol deficit is a biological indication of 

pituitary insufficiency that should be explored. Aside 
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from TSH, free thyroid hormones are required to 

diagnose secondary hypothyroidism. Imaging of the 

pituitary fossa, particularly CT, has low diagnostic 

sensitivity. So ‘pituitary' MRI is the gold standard for 

detecting bleeding. It is critical to do radiological 

follow-up with an MRI in individuals who have PA. In 

pituitary apoplexy, fluid and electrolyte levels are 

monitored to prevent subsequent diabetes 

insipidus. In cases of reduced state of awareness, 

visual impairment, or hypothalamic disruption, 

immediate high dosage corticosteroid replacement 

and surgical decompression may be necessary [10]. 

The relationship between pituitary apoplexy and 

hyperthyroidism, particularly T3 thyrotoxicosis, 

remains unclear and warrants further investigation. 

Although hyperthyroidism has been implicated as a 

potential trigger for pituitary apoplexy, the 

underlying mechanisms and clinical implications 

remain poorly understood. Future research should 

aim to elucidate the pathophysiology of this 

relationship and identify potential therapeutic 

targets. 

 

CONCLUSIONS 

Pituitary apoplexy is a rare but potentially life-

threatening condition that requires prompt 

recognition and management. Clinical presentation 

can vary widely, and imaging studies such as CT and 

MRI play a crucial role in confirming the diagnosis. 

Management is largely supportive and aims to 

stabilize the patient, control symptoms, and prevent 

complications. The relationship between pituitary 

apoplexy and hyperthyroidism remains unclear and 

warrants further investigation. Optimal 

management requires a multidisciplinary approach 

involving neurosurgery, endocrinology, and 

radiology, with close monitoring of hormone levels 

and imaging studies to assess for resolution of 

hemorrhage and monitor for any changes in 

pituitary morphology. 
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ABSTRACT 
Introduction: Human cysticercosis occurs when humans ingest Taenia solium eggs 

from the fecal-oral route. The infection in the central nervous system is called 

neurocysticercosis and is considered the principal cause of late-onset epilepsy in 

endemic countries in Latin America, Asia, and Africa. 

Case report: 71-year-old female in a state of neglect with a medical history of 

untreated rheumatoid arthritis. She presented her first seizure episode. Cerebral 

magnetic resonance imaging with contrast reported parenchymal and subarachnoid 

neurocysticercosis in different stages. 

Discussion: The high incidence of neurocysticercosis in endemic countries is 

associated with poverty conditions such as less hygienic conditions and permanent 

contact with domestic animals. The four stages of classification of neurocysticercosis 

is useful for pathologists and radiologists to identify the life cycle of the parasite 

within the body and the specific imaging findings of each phase. After diagnosis, 

treatment includes the use of niclosamide or praziquantel. 

Conclusions: neurocysticercosis is a public health problem in endemic countries that 

requires further attention. Clinical manifestations are variable and neuroimaging 

findings are essential to making a correct diagnosis. 

 

 
INTRODUCTION 

Human cysticercosis occurs when humans ingest Taenia solium eggs 

from the fecal-oral route, harbouring the parasite in the intestine. Later, 

the eggs evolve into oncospheres, which are carried to other tissues, 

including the central nervous system (CNS) and meninges, where they 

evolve into larval forms, or cysticerci. (1) The infection in the CNS is 

called neurocysticercosis (NCC) (1) and is considered the principal cause 

of late-onset epilepsy in endemic countries in Latin America, Asia, and 

Africa. (2,3) 

Clinical manifestations depend on the number of lesions, size, stage, 

and location; some of the most common include seizures in up to 70–

90% of patients with NCC, hydrocephalus, which can cause headaches, 

vertigo, loss of consciousness, and an increase in intracranial 

hypertension due to CSF obstruction. (2) Less often, symptoms include 

cognitive and psychiatric impairment. (4) Neuroimaging is the 
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cornerstone of diagnosis; in addition, a CSF test 

would be useful to detect even antibodies/antigen to 

Taenia solium. (2) Magnetic resonance imaging (MRI) 

is especially useful to identify four of the four types 

classified by Escobar of NCC: the vesicular, colloidal 

vesicular, granular nodular, and calcified nodular 

stages, with the non-cystic stage detectable only by 

laboratory tests. (5, 6) We present the case of a 71-

year-old female with findings compatible with NCC. 

 

CASE REPORT 

A 71-year-old female in a state of neglect with a 

medical history of untreated rheumatoid arthritis 

presented to the emergency room with a tonic-clonic 

seizure with sphincter relaxation of 20 minutes 

duration. She was treated in a first-level hospital with 

diazepam and phenytoin with modulation of the 

crisis and was subsequently transferred to a hospital 

of greater complexity.  

On presentation, she was awake, disoriented in 

time, with elevated blood pressure (BP: 160/95 

mmHg), and all other vital signs were normal (heart 

rate: 75 bpm, breath rate: 18 bpm, temperature: 36.9 

°C, oxygen saturation: 98%). Laboratories reported a 

complete blood count with anemia (hemoglobin 11.6 

g/dL, NR: 13.2 to 16.6 g/dL, hematocrit: 36%, NR: 

38.3% to 48.6%), normal leukocytes (7.700 mm3, NR: 

4.000–10.000 mm3), platelets in lower limit (156.000 

mm3, NR: 150.000–400.000 mm3), antibody to 

human immunodeficiency virus negative, and 

syphilis antibodies non-reactive.  

 

 
 

Figure 1. Cranial CT scan showing nonspecific punctate left 

occipital, bilateral frontal, and right parietal calcifications 

(yellow arrows), hypodense right temporal intra-axial lesion 

(red arrows). Right parietal intra-axial lesion rounded, 

hypodense with liquid density (6.5 HU), hyperdense wall 

measuring 13x15 mm (green arrows), and vasogenic edema 

(blue arrows). 

 

 
 

Figure 2. Brain MRI with contrast showing focal cortico-

subcortical lesion in the right parietal region (green arrows) 

(approximately 20x16 mm) with discretely heterogeneous 

internal signal, predominantly hypointense in T1 (A), 

hyperintense in T2 (C), and diffusion-weighted (D), identifying 

iso-intense eccentric focus in all sequences and capsular-

pseudocapsular margin less than 2 mm thick. Capsular-septal 

and eccentric focus enhancement, especially in postcontrast 

sequences (B), associated perilesional vasogenic edema 

conditioning discrete local mass effect with effacement of 

adjacent cortical sulci (blue arrows). 

 

 
 

Figure 3. Brain MRI with contrast showing focal cortico-

subcortical lesion in the right temporo-basal region (purple 
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arrow) with hypointense signal in T1 (A), hyperintense in T2 (C), 

and diffusion-weighted (D) (approximately 7 mm in diameter) 

with small isointense eccentric focus in all sequences and a thin 

capsular-pseudocapsular margin less than 2 mm thick. Fine 

capsular/pseudocapsular and eccentric focus enhancement, 

especially in postcontrast sequences (B), without evidence of 

adjacent vasogenic edema. 

 

During a cranial computed tomography (CT) scan, a 

round and hypodense lesion in the right parietal lobe 

of 13x15 mm in diameter was reported with 

vasogenic edema and nonspecific punctate 

calcifications on the left frontal and right parietal 

areas (Figure 1). Cerebral magnetic resonance image 

(MRI) with contrast reported parenchymal and 

subarachnoid neurocysticercosis in different 

stadiums: right parietal intra-axial lesion in the 

vesicular colloid stage and perilesional vasogenic 

edema (Figure 2); lesions in the vesicular stage in the 

right temporal intra-axial lobe (Figure 3) and extra-

axial frontal bilateral lobe, temporary right and 

pericallosal; intra-axial lesions in the nodular-

calcified stage left frontal, right parietal, and right 

temporal lobes. 

The patient started treatment with albendazole 

600 mg PO diary for 10 days, praziquantel 2.000 mg 

PO every day per 10 days, dexamethasone 4 mg IV 

every 8 hours per two days, dalteparin 2.500 U SC 

every day, and antiseizure medications with 

levetiracetam 500 mg PO every 12 hours. Because of 

the national shortage of praziquantel, the patient 

could not continue treatment; furthermore, on day 

nine, she was evaluated by an infectologist, who 

recommended continued management with 

albendazole and dexamethasone for 30 days due to 

subarachnoid compromise. The patient completed 

the new recommended therapeutic regimen and 

was discharged to continue follow-up by a specialist. 

 
DISCUSSION 

The high incidence of NCC in endemic countries 

(predominantly low- to middle-income countries) is 

associated with poverty conditions such as less 

hygienic conditions and permanent contact with 

domestic animals. The rise of cases associated with 

poor scientific production leads to the abiding of 

infection. (7,8) Our case is not far from this reality, 

since the patient lives in conditions of poverty and 

neglect in an endemic country. 

Even before Escobar described the four stages of 

NCC, Carpio in 1994 proposed a classification of NCC 

according to the viability and location of the parasite. 

(8, 9) This classification is also important to identify 

the parasite activity, being stage active when the 

parasite is alive, transitional if the parasite is in the 

degenerative phase, and inactive if the parasite has 

been eradicated. (9) This classification can be useful 

for clinicians, just as the Escobar classification is 

useful for pathologists and radiologists to identify 

the life cycle of the parasite within the body and the 

specific imaging findings of each phase. At the 

vesicular stage, in computed tomography (CT) and 

MRI, the cyst fluid has similar characteristics to CSF; 

the vesicular wall measures up to 4 mm and the 

lesion up to 20 mm. Notice that the scolex is 

eccentrically within the lesion; it can be iso or 

hyperintense in both T1 and T2 weighted sequences 

and hyperdense on CT.  

In addition, at this stage, there is no calcification 

or perilesional oedema. (5, 6) In the next stage, the 

colloidal vesicular, the cyst fluid becomes turbid due 

to an inflammatory response at the brain 

parenchyma after the larval degeneration from the 

scolex, is hyperdense on CT in comparison with the 

CSF, and the cyst wall is irregular and thicker. (9) The 

patient presented multiple small lesions at the 

vesicular stage in subcortical and deep 

supratentorial bihemispheric white matter, thalami, 

lenticular nuclei, internal capsules, midbrain, pons, 

and in both cerebellar hemispheres, and one 

colloidal vesicular lesion at the right parietal lobe 

with surrounding edema.  

The cyst gets smaller in the granular stage, 

turning into a granulomatous nodular lesion. There 

is often gliosis around the lesion, and there is some 

edema but not as much as in the previous stage. 

Finally, the lesion is about a quarter of its original size 

in the nodular calcified stage, which is a nonactive 

stage of the disease. There is no oedema around the 

lesion. (9) In this scenario, CT imaging is better suited 

to identify this lesion than the MRI because it can 

clearly depict the calcified nodule; however, in the 

MRI, it is possible to identify mild contrast 

enhancement surrounding the calcification, and 

seizure activity could be present even knowing that 

this is the non-active stage of disease. (6) In our case, 

the patient presented lesions compatible with 

granular and calcified stages at the left parietal and 

frontal lobes, easily identifiable on CT.  

After confirming the diagnosis, treatment 

includes the use of niclosamide or praziquantel, the 
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latter being more effective. (11) Unfortunately, our 

patient could not receive Praziquantel treatment due 

to a supply shortage and was treated with a less 

effective alternative regimen while waiting to 

resupply. (11) 

 

CONCLUSION 

NCC is a public health problem in endemic countries 

that requires further attention. Clinical 

manifestations are variable; however, the disease 

may be suspected in cases of late-onset epilepsy. 

Knowledge of different parasite stages and 

neuroimaging findings is essential to making a 

correct diagnosis. 
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ABSTRACT 
Objectives: Spinal arachnoid cysts (SAC) are rare lesions. There are many 

uncertainties regarding details about Intradural and Extradural SAC. We present a 

series of 12 cases of  SAC along with a comprehensive review of the literature. In this 

review, we discussed the differences between Intradural and Extradural SAC 

pertaining to demography, pathogenesis, surgical procedures and outcomes. 

Methods: We retrospectively collected the data of 12 patients of SAC treated at our 

Institute from 2012 to 2023. The age, gender, clinical, radiological, surgical data and 

outcome were noted. An extensive review of the literature was done to analyse and 

note the differences between Intradural and extradural SAC and their surgical 

management. 

Results:  In our series of 12 patients, 7 had Extradural SAC(58.3%), 3 had Intradural 

SAC(25%) and 2 had Intramedullary SAC(16.7%). . Of the 12 patients, 4 were males 

and 8 were females (1:2). Age range was 9 to 64 years and the mean age was 34.42 ± 

17.71 years. There were four paediatric patients in the series. The most common 

symptoms reported at presentation are weakness of limbs(81.9%),back pain(36.4%), 

sensory symptoms(36.4%), radicular pain (18.2%), and bladder disturbances(9.1%). 

Out of the 12 patients, surgery was done in 11 patients and one patient was managed 

conservatively. 

Conclusions: From the review of the literature, intradural SAC was twice as common 

as extradural SAC. Ventrally located SACs are more common in Intradural locations 

as compared to Extradural. The intradural SACs were more commonly located in the 

thoracic and cervical regions when compared to extradural SACs which were located 

commonly in the thoracolumbar, thoracic and lumbar regions. Extradural SACs were 

mostly Primary and the mainstay of treatment is complete or partial excision of the 

cyst with identification and ligation of the communicating pedicle. Selective 

laminectomy, partial excision of the cyst and wide fenestration to sustain CSF flow is 

the recommended treatment in Intradural SAC. 

 

 

INTRODUCTION 

Spinal Arachnoid cysts (SAC) are rare lesions which can cause 

myelopathy or radiculopathy.1,2Spinal arachnoid cysts were classified 

into three major types by Nabors et al.: Extradural cysts without spinal 
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nerve root fibers (Type I), Extradural cysts with spinal 

nerve root fibers (Type II), and Intradural cysts (Type 

III).3 Type I was further subdivided into two groups: 

extradural arachnoid cysts (type Ia) and sacral 

meningocele (type Ib).3 We describe here a series of 

12 Spinal arachnoid cysts treated at our Institute 

between 2012 to 2023. 

There were many uncertainities regarding details 

about intradural and extradural SAC. There was a 

difference in the opinion of authors regarding the 

incidence of intradural vs extradural SAC. Some 

authors claimed that intradural SAC4 were common 

whereas others claimed extradural SACs were more 

common.5 We wanted to clarify this ambiguity along 

with some other queries regarding SAC. We have 

done a comprehensive review of literature to find 

out the demographic, clinical and surgical details and 

differences between Intradural and Extradural 

arachnoid cysts. 
 

METHODS 

We retrospectively collected the data of patients 

treated for Spinal arachnoid cysts at our Institute 

between the years 2012 to 2023. All the 

demographic, clinical, radiological, surgical data and 

outcome was collected and analysed. The surgical 

technique and outcome were described in detail.  

Comprehensive review of literature and detailed 

subgroup analysis of Intradural and Extradural SAC’s 

was done. 

 We have defined Arachnoid cysts as Primary 

when there is no identifiable cause(Idiopathic). 

Secondary arachnoid cysts are defined as cysts 

secondary to inflammatory reactions related to 

trauma, subarachnoid haemorrhage, meningitis, 

post intradural surgery, after CT myelography or 

post lumbar puncture or epidural anaesthesia in few 

instances.6 

 

Outcome analysis 

Odom’s criteria were used for evaluation of the 

surgical results and outcome: Excellent (no pain and 

no neurological deficit); Good (occasional, mild pain 

and no neurological deficit and no change in work 

status); Fair (frequent, persistent pain and slightly 

improved neurological deficit and some change in 

work status); Poor (disabling pain and unchanged 

neurological deficit and unable to work).  

 

Statistics 

IBM spss25 software was used for statistical analysis. 

OUR CASE SERIES 

We describe the results of our series of 12 patients 

of SAC. 

 

Demography and clinical features 

Twelve patients of Spinal arachnoid cysts were 

treated at our centre during the study period. Details 

of all the patients are described in Table 1. Of the 12 

patients, 4 were males and 8 were females (1:2). Age 

range was 9 to 64 years and mean age was 34.42 ± 

17.71years. There were four paediatric patients in 

the series. The most common symptoms reported at 

presentation are weakness of limbs(81.9%),back 

pain(36.4%), sensory symptoms(36.4%), radicular 

pain(18.2%), and bladder disturbances(9.1%). Signs 

of myelopathy are present in 7 out of 12(58.3%) 

patients. The duration of symptoms was ranging 

from 2 days to 6 months. 

 

Imaging features 

All the patients underwent MRI spine for diagnosis. 

Out of the 12 patients, 7 had Extradural SAC(58.3%), 

3 had Intradural SAC(25%) and 2 had Intramedullary 

SAC(16.7%). 

Location of the Arachnoid cysts was thoracic in 

5(45.5%) patients, cervical in 3 (27.3%) patients, 

thoracolumbar in 2(18.2%) patients and lumbar in 

1(9.1%) patient. All the Extradural SAC were dorsal to 

the spinal cord/ thecal sac. Both the Intradural SACs 

were ventral to the cord. In one patient (Case 2) there 

were associated cervical degenerative disc disease 

and cord atrophy with myelomalacia changes. CT 

myelography was done in one patient but we could 

not delineate the level of communication.  

 

Surgical procedure 

Out of the 12 patients, surgery was done in 11 

patients and one patient with D12-L2extradural 

arachnoid cyst (case 10) was managed 

conservatively. 

Laminectomy and excision of the cyst was done 

in all the six patients with Extradural cysts. Total 

excision of an extradural SAC(case1) was 

demonstrated in Figure 1. Intradural communication 

was identified in 5 patients which was ligated and 

closed. The site of intradural communication was the 

junction of thecal sac and dural sleeve of nerve root 

in 4 patients and posterior midline of the thecal sac 

in 1 patient. 
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In two patients with Intradural cysts, 

Laminectomy, fenestration and partial excision of 

the cyst wall was done. In the third patient (case 12) 

with intradural cyst, complete excision of the cyst 

was done. Preoperative MRI images of an intradural 

SAC(case 9) were shown in Figure 2. 

In one patient with intramedullary cyst, 

myelotomy and partial excision of cyst wall was done 

where as in other subpial intramedullary cyst, 

laminectomy and fenestration of cyst was done 

(Figure 3). 

 

 
Table 1. Our case series of 12 cases of SAC 
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Follow up 

1 14

/M 

Spastic 

paraparesis 

45 

days 

D8- 

L1 

(6) 

Extradural 

(Dorsal) 

D8-D12 Laminectomy 

and complete excision 

 

-Communication seen 

and closed 

NIL Improved in 

power 

 

Excellent 

-6years 

-No 

recurrence 

2 43

/F 

-Band like 

sensation in 

lower limbs 

 

- Weakness of 

both upper 

and lower 

limbs, 

difficulty 

in walking 

 

 

2 

mts. 

 

 

2 

mts 

C3-

C6 

(4) 

Extradural 

(Dorsal) 

C3-C6 

Laminectomy and 

complete excision 

-Communication seen 

and closed 

Patient 

deterior

ated and 

develop

ed Right 

hemipar

esis 

(Power- 

2/5) 

-Patient 

improved to 

4-/5 power 

in 3 months 

 

Poor 

 

- 3years& 6 

months 

-No 

recurrence 

3 47

/F 

-LBA 

Left L1,L2 

radicular pain 

-Left LL 

paraesthesia 

15 

days 

D10- 

L2 

(5) 

Extradural 

(Dorsal) 

D11-L1 

Laminectomy and 

complete excision 

-Communication at L1 

closed 

NIL -Pain 

relieved 

 

Excellent 

 

-3 years& 6 

months 

-No 

recurrence 

4 44

/F 

Right LL 

weakness, 

difficulty in 

walking 

-Paraesthesia 

both LL’s 

k/c/o 

Pulmonary TB 

& spinal TB 

arachnoiditis 

on ATT since 6 

months 

3 

mts 

D9- 

D11 

(3) 

Intradural 
extramedullary 

(Ventral) 

D9-D11 

Laminectomy, 

Partial excision of cyst 

wall  

NIL Improved in 

power 

 

 

Fair 

 

-3years& 4 

months 

-No 

recurrence 

5 50

/F 

LBA 

Weakness of 

both LL’s 

6 

mts 

2 

mts 

D9D

10 

(2) 

Intramedullary D8-D10 

Laminectomy, 

myelotomy, partial 

excision of cyst wall 

NIL -Improved 

in power 

 

Good 

 

-3 years 

-No 

recurrence 

6 64

/F 

Upper back 

pain 

10 

yrs. 

 

D2- 

D4 

(3) 

Extradural 

(Dorsal) 

D2- D4 

Laminectomy and 

complete excision 

NIL Improved in 

power 

 

-8 years& 2 

months 
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Numbness 

both LL’s 

Difficulty in 

walking, 

Urinary 

urgency 

 

6 

mts 

-communication not 

seen 

Good -No 

recurrence 

7 9/

F 

Paraplegia 

 

2 

days 

D3- 

D6 

(4) 

Extradural 

(Dorsal) 

D3- D6 Laminectomy 

and complete excision 

- Communication seen 

and closed 

NIL -No 

improveme

nt of power 

 

Poor 

-9 years& 6 

months 

-No 

recurrence 

8 16

/M 

Spastic 

paraparesis 

3 

wks. 

D4- 

D6 

(3) 

Extradural 

(Dorsal) 

D4- D6 

Laminectomy and 

complete excision 

- Communication seen 

and closed 

NIL -Improved 

in power 

 

Excellent 

-10months 

No 

recurrence 

9 30 

/F 

Spastic 

quadriparesis, 

Right upper 

limb 

radiculopathy 

10 

days  

C1-

C3 

(3) 

Intradural 

extramedullary 

(ventral) 

 

Laminectomy, 

subtotal excision of 

cyst wall& 

communication to 

subarachnoid space 

NIL Improved in 

power 

 

Excellent 

 

-9 months 

-No 

recurrence 

1

0 

53 

/F 

LBA 1 

mt. 

D12- 

L2 

(3) 

Extradural 

(Dorsal) 

Conservative -  

-LBA 

decreased 

-Repeat MRI 

showed no 

increase in 

size of 

lesion 

3 years 

-

Noprogressi

on 

ofsymptoms 

1

1 

11

/M 

quadriparesis 2 

mt. 

C6C

7 

(2) 

Intramedullary C6, C7 Laminectomy 

and fenestration 

NIL -Power 

improved 

Good 

-10 years& 6 

months 

-No 

recurrence 

1

2 

32

/M 

Back pain, 

difficulty in 

walking 

1 

year 

D6D

7 

(2) 

Intradural 

extramedullary 

(dorsal) 

D6 -D8 laminectomy 

andcompleteexcision 

of cyst 

NIL -Back pain 

improved 

Excellent 

- 9 months 

- No 

recurrence 

 
Complications and outcome 

Outcome was excellent in 5 patients, good in 3 

patients and fair in 1 patient. Poor outcome was 

noted in2 patients. One patient (case 2) developed 

right hemiparesis postoperatively(grade 2/5).This 

patient gradually improved in power to preoperative 

status(4-/5) on follow up over 3 months period. The 

other patient (case 7) with poor outcome presented 

with paraplegia did not improve after surgery. There 

was no CSF leak or wound infections in the series. 

 

Follow up 

The average follow up of our patients was 52 

months. There was no reported recurrence or onset 

of new symptoms till the last follow up. 

DISCUSSION 

Spinal arachnoid cysts are rare and may account for 

only about 1-3 % of Primary spinal lesions.1,2Spinal 

arachnoid cysts were described as Spinal Meningeal 

cysts by Nabors et al. and were classified into three 

types. 

In our literature review of large case series 5-13 of 

Spinal arachnoid cysts it was evident that Intradural 

arachnoid cysts are two times commoner than 

Extradural arachnoid cysts and Intramedullary 

arachnoid cysts are very rare.14 

Ventrally located cysts in relation to the spinal 

cord were more common in Intradural arachnoid 

cysts. Ventral location of cysts is seen in about 15-

20% of all Intradural arachnoid cysts.8,7,12,15 
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Extradural ventral cysts are very rare.5,11,12,16,17 Similar 

findings were seen in our present series. 

Intradural SACs were more commonly seen in the 

Thoracic, cervical and cervicothoracic and thoracic 

levels9,6,7,18 whereas extradural SACs were commonly 

seen in the Thoracolumbar, Thoracic, lumbar and 

lumbosacral levels. 11,16,17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Extradural arachnoid cyst (case 1) extending from D8- 

L1. Sagittal T1 &T2 weighted (A, B) and coronal, axial T2W MRI 

images (C, D) demonstrating extension into neural foramina. 

Intra operative image(E) showing arachnoid cyst being excised 

and easily seperable from underlying dura. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Sagittal T1 and T2 weighted(A,B) and axial T1 and 

T2W(C,D) MRI images demonstrating an Intradural arachnoid 

cyst ( case 9) at C1 to C3 level with marked thinning of the cord. 

 
PATHOGENESIS 

The origin of Extradural arachnoid cysts in most 

cases is due to herniation of arachnoid through a 

congenital dural defect or could be a congenital 

diverticulum of the dura.19The dural defect is located 

most often at the junction of thecal sac and dural 

sleeve of the root or in the region of the dural sleeve 

of the root and less commonly dorsal midline of the 

thecal sac.19Extradural secondary arachnoid cysts 

are very rare and causes are post traumatic or post 

surgical dural defects.20Various theories were 

proposed for expansion of Extradural cyst and one 

suggested theory is ball-valve mechanism in the 

communicating pedicle associated with pulsatile CSF 

dynamics and one way CSF flow which leads to cyst 

expansion.21Other proposed mechanisms for cyst 

expansion are active secretion by cyst wall, Osmosis 

of water into cyst due to hyperosmolar cyst content.1 

 

 

 

 

 

 

 

 

 
Figure 3. Sagittal and axial T2 weighted(A,B) and Axial T1 

weighted (C) images of Case 11 demonstrating a Subpial 

intramedullary arachnoid cyst. 

T1 weighted sagittal(D), Sagittal T1 post contrast(E), Axial T1 

post contrast(F) images of Case 5 showing a D9,D10 

intramedullary arachnoid cyst with expansion of cord. 

 
The pathogenesis of Primary(congenital) Intradural 

arachnoid cysts includes various theories and Perret 

et al.22 proposed that they arise from or within the 

septum posticum. Septum posticum is a midline 

membrane dividing the posterior cervical and 

thoracic subarachnoid space longitudinally. In our 

analysis most of the Intradural arachnoid cysts are 

seen in the thoracic and cervical location. But this 

theory does not explain the origin of ventral cysts. 

Another theory proposes that congenital arachnoid 

cysts originate from deviations in arachnoid 

trabeculations during the embryonic period.45The 

etiology of SecondaryIntradural arachnoid cysts 

could be post traumatic, SAH, post surgical, lumbar 

puncture and infective causes. 6,7,18 

Secondary arachnoid cysts are most commonly 

Intradural and Extradural secondary arachnoid cysts 

are very rare. Klekamp et al.6 described 130 cases of 

Intradural SAC’s out of which 109 were primary and 

21 were secondary. They have highlighted certain 

differences between Primary and Secondary 

Arachnoid cysts. Primary arachnoid cysts were 

mostly seen in the thoracic level (94%) whereas 
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Secondary Arachnoid cysts were seen in the thoracic 

spine, the cervicothoracic, or the thoracolumbar 

junction. Secondary Arachnoid cysts were located in 

a more lateral or even ventral in relation to the spinal 

cord but only one Primary Arachnoid cyst was 

located ventrally. They also observed that 

progression-free survival for 10 years following 

surgery was 83% for primary compared to 15% for 

secondary arachnoid cysts. Associated syrinx was 

more common in Secondary arachnoid cysts. 18 

patients with secondary arachnoid cysts (86%) 

showed a syrinx and 50 patients with primary (46%) 

demonstrated a syrinx. Baig Mirza et al.9 also 

described in their series that a syrinx being present 

in 5 out of their 11 secondary SAC cases. 

 

RADIOLOGY 

MRI is the diagnostic imaging of choice as it can 

delineate exact location of the cyst (extra or 

intradural), extent and relationship to the cord 

(dorsal vs ventral)24. Arachnoid cysts are similar to 

that of CSF signal intensity on T1 and T2 weighted 

sequences.  

Extradural cysts show epidural fat capping of the 

lesion at the superior and inferior poles. The lesions 

cause spinal cord or thecal sac compression and 

vertebral body scalloping, expansion of the neural 

foramina bilaterally, thinning of pedicles which 

suggest longstanding mass effect from the cyst.25 

Neo et al.26 have used Cine-MRI sequence for 

successful identification of the communication 

site(dural defect) which shows a pulsating turbulent 

flow void in an Extradural arachnoid cyst. Funao et 

al17 have used Myelography, CT myelography (CTM), 

and cine MRI to delineate the communication site 

between the spinal subarachnoid space and the 

arachnoid cyst cavity. Pooling of the contrast 

medium at the early phase in Myelography and CT 

myelography revealed the communication site 

between the spinal subarachnoid space and the cyst 

in 7 out of 12 cases in their series. Whereas Cine MRI 

revealed the communication site in 2 of these 7 

patients. 

Morizaneetal.27have done CT Myelography(CTM) 

and Cine MRI to detect the communication site in 6 

of their 12 Exradural SAC’s. They also suggested to do 

CTM first and to do cine MRI if the communication 

site could not be detected by CTM. 

Nakagawa et al.28 have used 3D constructive 

interference in steady state MRI (3D CISS MRI) for 

visualizing the communication site. 

MRI with CISS-3D sequences is also very precise 

in detection of intracystic septae, trabeculae, and 

intradural cystoid formations as compared to T2W 

imaging.29 The differential diagnosis of Intradural 

cysts includes neurenteric cysts, neuroepithelial 

cysts, epidermoid cysts, dermoid cysts, cystic 

schwannomas, and parasitic cysts.6 

 

SURGERY 

In Extradural arachnoid cysts, the mainstay of 

management is complete excision of the cyst with 

closure of dural defect and obliteration of 

communicating pedicle.2,3,10 In case of dense 

adhesions of cyst wall with dura, partial or subtotal 

removal of the cyst wall, with ligation of the 

communicating pedicle is recommended.3,10Selective 

laminectomy, incision of the cyst wall and closure of 

the dural communication has been done by few 

authors with good neurological outcomes and cyst 

resolution. 

Selective laminectomy or hemilaminectomy, 

incision of the outer cyst wall and closure of the dural 

defect microscopically was done by Xu et al.16 in their 

series of 10 patients. There was shrinkage or even 

complete disappearance of residual cysts in this 

series with an average follow up of 13.2 months.They 

have not identified any recurrence of cyst with this 

technique. 

Funao et al17 reported 12 cases of Extradural SAC. 

Laminectomy and total resection of the cyst was 

done in 7 patients and closure of the dural defect 

without cyst resection was done in 5 patients. In the 

later group, preoperative identification of the 

communication site was done by CT myelogram and 

Cine MRI . They performed a selective laminectomy 

at that level, opening of the dorsal cyst wall, and 

closure of dural defect with the aid of a flexible 

neuroendoscope. They observed no difference in 

functional recovery between the two groups but the 

mean postoperative kyphotic angle was more 

(statistically significant) in the patients treated by 

total resection of the cyst. 

Morizane et al.27described 12 patients of 

Extradural SAC out of which 6 patients underwent 

massive laminectomy along with total resection of 

the cysts. In the remaining 6 patients in whom dural 

defects could be detected preoperatively, partial 
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laminectomy and closure of the dural defects 

without resection of the cysts was done. Selective 

laminectomy or hemilaminectomy with closure of 

dural defect is recommended as compared to 

massive laminectomy and total cyst excision in view 

of similar results, reduced operative time, less 

bleeding, less muscle damage, and less incidence of 

postoperative kyphosis. 

If the communication site is not detectable 

preoperatively, they advocated selective 

laminectomy and closure of the defect at the mid-

level vertebrae affected by the cyst or at the T12-L1 

level in patients with a cyst at the thoracolumbar 

level.  

Hatashita et al30 proposed that closure of the 

communication site is not important if total removal 

of the cyst could be done. Hence total Excision of the 

cyst can be done in cases where communication site 

cannot be detected either by preoperative imaging 

or intraoperatively. 

The goals of surgery in Intradural SAC are 

decompression of thecord, establishing sustained 

flow of CSF and preventing postoperative 

adhesions6. Selective laminectomy, partial excision 

of cyst and wide fenestration to sustain CSF flow is 

the recommended treatment in Intradural SAC.6,8 

Klekamp et al.6 and Schmutzer et al.8recommended 

resection of upper pole or upper half of the cyst with 

fenestration. Partial excision or fenestration was also 

recommended in ventrally located cysts or adherent 

cysts.3,13Duraplasty with graft was recommended by 

few authors6,7 to prevent post operative adhesions 

and also achieve the goal of unobstructed CSF flow. 

Complete excision of the Intradural SAC was 

recommended by few authors to prevent 

recurrence.3,7Complete excision of the Intradural 

SAC can be done wherever possible in case of short 

segment cysts extending not more than 3 vertebral 

levels.6 

Schmutzer et al.8observed that there was no 

significant difference in terms of size reduction of the 

cyst or clinical outcome between the two groups of 

total cyst excision vs partial excision and 

fenestration. Cystoperitoneal shunt was a treatment 

option in few cases of recurrent intradural cysts.8,13 

Endo T et al18 have done Endoscopic assisted 

surgery in 6 of their 11 cases of Intradural SAC’s. In 

all these six patients, 2 to 3 level hemilaminectomy 

or laminectomy and microsurgical removal of part of 

the cyst wall was done. Then a flexible endoscope of 

outer diameter 2.5 mm was introduced to inspect 

the cranial and caudal end of the cyst and further 

fenestration was done. The endoscope was passed 

forward to exit from the cyst cavity into the 

subarachnoid space. Endoscope was also used to 

inspect the area ventral to the cord and to look for 

adhesions. They concluded that the number of levels 

of laminectomy were significantly lower and 

operative times were shorter in the endoscopically 

treated group.  

Limited laminectomy or Laminoplasty whenever 

possible may decrease the incidence of post 

operative deformity. Lesions requiring laminectomy 

of five or more vertebral segments in thecervical and 

thoracic region may result in kyphosis of the spine.1,2 

 

CONCLUSIONS 

From the review of literature, Intradural SAC was 

almost twice as common than extradural SAC. 

Ventrally located SAC are more common in 

Intradural location and Extradural ventral cysts are 

very rare. Intradural SAC were more commonly 

located in the thoracic and cervical region when 

compared to extradural SAC which were located 

commonly in the thoracolumbar, thoracic and 

lumbar regions. 

Extradural SACs were mostly Primary and 

mainstay of treatment is complete or partial excision 

of the cyst with identification and ligation of the 

communicating pedicle. After preoperative imaging 

for detection of communication site, Selective 

laminectomy or hemilaminectomy with closure of 

dural defect is recommended in Extradural SACs. 

Total excision can be reserved to cases where dural 

communication site could not be detected by 

preoperative imaging or intraoperatively. 

Selective laminectomy, partial excision of cyst and 

wide fenestration to sustain CSF flow is the 

recommended treatment in Intradural SAC. Total 

excision can be done if cyst is not more than 3 

vertebral segments and not adherent to cord. 

Cystoperitoneal shunt can be done in few cases of 

recurrent intradural cysts. 
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ABSTRACT 
Objective: Extradural hematomas (EDHs) are contact injuries resulting from blunt 

trauma to the skull. It may be unilateral or bilateral. Bilateral acute extradural 

hematoma (EDH) was rarely reported before the advent of computed tomography. 

Mortality rates vary from 10.0%-40.0% and are an index of alertness and efficiency of 

health care and hospital set-up. EDH is an injury with preventable mortality in most 

cases. Bilateral acute extradural hematomas no longer confer high mortality of pre-

CT era because of early diagnosis on CT, and prompt neurosurgical intervention. We 

present our experience with Bilateral EDH cases with an aim to investigate clinical, 

GCS score, and radiological features and also to analyse outcomes in these patients. 

Material and methods: We analyzed cases of EDH who presented at our centre from 

January 2023 to December 2023 and further investigated ten cases of bilateral EDH. 

All the patients were examined clinically and a plain computerized tomography scan 

of the head was performed. The clinical details of all patients, GCS at admission and 

discharge, radiological findings on CT and neurosurgical intervention performed, and 

GOS (Glasgow outcome score) were noted. 

Results: Road traffic accident was the reason for traumatic brain injury in all the 

cases. The GCS at admission was between 13–15 in 2 patients, 8–12 in 6 and 3–7 in 2 

patients. Bilateral EDH was found in all of our patients .9 out of 10 cases were males. 

On CT head underlying fracture was seen in all cases. The localization of epidural 

hematomas in CT scans was bifrontal in four of the cases. All cases were treated with 

surgical management. The GOS Score was 5 in eight of the patients. 

Conclusion: Posttraumatic bilateral acute extradural hematoma is a rare entity, but 

now does not show the high mortality previously seen in the preCT era. This is due to 

early radiological diagnosis on CT and profuse monitoring combined with expeditious 

operative procedures. 

 

 
INTRODUCTION 

Extradural hematomas (EDHs) are caused due to contact injuries as a 

complication of blunt trauma to the skull. Extradural hematoma is 

identified by blood collected between the skull and the duramater. 

Usually, the bleeding is unilateral and originates from the middle 

meningeal artery. It may be unilateral or bilateral in location. [14] 
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Bilateral extradural hematoma (BEDH) is a rare 

entity accounting for less than 5 % of all acute 

extradural hematomas in adults but is extremely 

rare in children [5,13]. It was described by Watson et 

al in 1884 and was also reported in 1884 by Roy GC 

[15,17]. BEDH is commonly seen in the 

supratentorial region although some authors have 

reported the infratentorial location in few studies. 

[2,7]. Linear skull fractures are commonly associated 

with EDH in 61-95% of cases. In over 50% of all 

patients, the middle meningeal artery gives rise to 

the hematoma [13]. 

However, EDH is a major source of preventable 

mortality. The non-contrast head CT (Computed 

Tomography) Scan is the gold standard diagnostic 

investigation done for EDH cases. The size of the 

extradural hematoma, the patient’s low Glasgow 

coma scale (GCS) score at presentation and 

deterioration in the neurological status are all 

indicators to proceed with the evacuation of 

hematoma. The outcome of BEDH remains quite 

variable and is dependent on many factors including, 

the initial neurological state at admission [1,2]. 

Hematomas present within the cranium may lead to 

life-threatening complications. Following traumatic 

head injury, the accumulated blood leads to 

increased intracranial pressure, which damages the 

brain and can lead to permanent vegetative state or 

death. 

However, if there is uncertainty about the origin 

of the bleeding, other imaging modalities such as 

brain MRI and MRV can be done further to rule out 

any injury or occlusion of the superior sagittal sinus 

[9]. CTV can be used in acute sitting instead of time-

consuming MRV. Along with finding the location of 

the hematoma, CT imaging also helps in detecting 

midline shift, skull bone fracture, basal cistern 

obliteration, and volume and type of hematomas 

which decides the further management. 

High mortality rates (42-100%) have been 

reported in previously reported cases of BEDH. 

However with the widespread use of CT scan, early 

diagnosis has led to improved surgical results and 

prognosis. Bilateral acute extradural hematomas no 

longer show very high mortality in patients which 

was seen in the pre-CT era because of timely 

diagnosis, and rapid neurosurgical intervention. 

However, if the patient presented with a good level 

of consciousness and remains stable or improves, 

then it is up to the neurosurgeon to weigh the risks 

against the benefits of a surgical over conservative 

treatment [1]. Not much literature is available on 

traumatic bilateral intracranial hematomas possibly 

owing to resources like CT imaging being limited in 

many parts of our developing country. We present 

our experience with ten cases of bilateral EDH 

diagnosed on CT Scan along with analysis of clinical 

features, radiological findings and their outcome. 

 

 

 

MATERIALS AND METHODS 

We present ten patients of bilateral EDH who were 

admitted to our tertiary care centre from January 

2023 to December 2023. All the cases were 

examined clinically and GCS (Glasgow Coma Score) 

at admission was noted. Plain computerized 

tomography (CT) scan of the head was performed in 

all the ten cases. We noted the age and gender, 

mode of injury, site of hematomas, GCS at 

presentation and discharge, treatment and their 

outcome in these bilateral traumatic head injury 

cases. The patients were evaluated by the Glasgow 

Outcome Score (GOS) after 6 months. 

 

 

 

RESULTS 

Ten patients were admitted to the emergency at our 

tertiary care centre who presented with injury due to 

road traffic accidents in all the patients. Nine out of 

ten patients were males. Four patients presented 

with altered sensorium, headache and vomiting. The 

GCS at admission was between 13–15 in 2 patients, 

8–12 in 6 and 3–7 in 2 patients. (Table 1) CT was done 

in all the patients. Bilateral EDH was diagnosed on CT 

in all of our patients. On CT head, underlying fracture 

was also seen in all cases. The localization of epidural 

hematomas in CT scan were bifrontal in four cases 

(Figure 2,6,8,9 ), bitemporal in one case (Figure 4), 

frontal and parietotemporal in one case(Figure1), 

frontoparietal and parietal in one case(Figure 5), 

parietotemporal on both sides in one case (Figure7), 

parietotemporal and parietal in one case (Figure 3) 

and bilateral occipital in one case ( Figure 10). The 

size of the hematomas (thickness) ranged between 

1.9 to 3.6 cm in all the cases. All cases were treated 

with surgical management. The GCS at discharge was 

between 13–15 in nine patients, 8–12 in one patient. 

GOS Score was 5 in eight of the patients. (Table 1) 
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Table 1.  Clinical and radiological (CT) features, GCS and Outcome of patients 

 

S. 

no  

AGE GENDER GCS 

(admission) 

HEMATOMA 

(RIGHT) 

HEMATOMA 

(LEFT) 

TREATMENT GCS 

(Discharge) 

GOS 

1. 13 yr Male 15 Frontal Parietotemporal Surgery 15 5 

2. 55 yr Female 7 Frontal Frontal Surgery 14 4 

3. 46 yr Male 5 Parietotemporal Parietal Surgery 10 4 

4. 35 yr Male 10 Temporal Temporal Surgery 15 5 

5. 26 yr Male 11 Frontoparietal Parietal Surgery 15 5 

6. 22 yr Male 15 Frontal Frontal Surgery 15 5 

7 22 yr Male 10 Parietotemporal Parietotemporal Surgery 14 5 

8 21 yr Male 9 Frontal Frontal Surgery 15 5 

9 14 yr Male 10 Frontal Frontal Surgery 15 5 

10 21yr Male 9 Occipital Occipital Surgery 15 5 

 

 

 

 

 

 

 

 

 
 

Figure 1. 

Axial CT Brain 

shows Frontal 

and 

Parietotemporal 

hematoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Axial 

CT Brain shows 

Bifrontal 

hematoma. 
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Figure 3. Axial CT Brain shows Parietotemporal and Parietal                      

hematoma. 

 

 
 

Figure 4. Axial CT Brain shows Bitemporal hematoma. 

 

 
 

Figure 5. Axial CT Brain shows Frontoparietal and Parietal 

hematoma. 

 

DISCUSSION 

Epidural hematomas are one of the most common 

complications of closed head injuries. Yet, they rarely 

show bilateral localization.  

 
 

Figure 6. Axial CT Brain shows Bifrontal hematoma. 

 

 
 

Figure 7. Axial CT Brain shows Bi-Parietotemporal hematoma. 

 

 

 

Figure 8. Axial CT Brain shows Bifrontal hematoma. 

 

After an immense review of the literature in the last 

20 years, we found fewer studies describing bilateral 

extradural hematoma. The reported literature has 

approximately 18 patients with GCS scores of 13–15, 

25 patients with GCS between 8 and 12, and the 

majority 28 with GCS from 3 to 7. More number of 

male cases have been reported in other similar 

studies probably due to their work hazards. 

[1,3,4,6,8,9,10,11,12,16] Similarly our study shows six 

patients with GCS between 8 and 12 ,two patients 

with GCS of 13-15 and GCS 3–7 in 2 patients.. Our 

study also shows predominance of male patients 

owing to more travelling due to work. 

Majority of the studies showed presence of 

fracture on CT similar to the presence of fracture on 

CT in all our cases. Bilateral extradural hematoma 

can be divided into two categories according to the 

time of bleeding, but most of the cases occur 
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synchronously similar to our cases. The other type is 

sequential extradural hematoma wherein delayed 

hematoma is seen by postoperative CT scan on the 

contralateral side after the evacuation of the prior 

hematoma – similar case was reported by Fricia M et 

al. [6] In our study, all the patients developed 

synchronous bilateral EDH similar to findings in 

previous studies. [1,3,4,6,8,9,10,11,12,16] 

 

 
 

Figure 9. Axial CT Brain shows Bifrontal hematoma. 

 

 
 

Figure 10. Axial CT Brain shows Bioccipital hematoma. 

 

All the studies showed that most of the cases of 

bilateral extradural hematoma were managed 

surgically with use of various surgical techniques at 

different centers. However, only two cases were 

treated conservatively [8,9]. Early surgical evacuation 

of bilateral extradural hematoma revealed favorable 

postoperative outcomes and GOS of 5 [1,9,10]. Many 

of the studies show GOS score of 5 in majority of 

patients similar to the good outcome in our patients. 

[1,3,4,6,8,9,10,11,12,16] 

In developing country like ours, with limited 

resources, poor patient economic status, and time 

delay in reaching to the nearest medical centre, 

managing such cases of bilateral hematomas is a 

bigger challenge as prompt neurosurgical 

intervention is required. Taking care of various 

obstacles in developing countries and widespread 

use of CT scan, it is possible to reduce the mortality 

and therefore we may be able to minimize the 

postoperative neurological deficit which is hindrance 

to the patient’s whole life. 

 

CONCLUSIONS 

Bilateral extradural hematomas are extremely rare 

but may lead to serious complications. The gold 

standard for diagnosis for these cases is CT Scan. 

With the widespread avai;ability of CT scan in 

developing countries, diagnosis before deterioration 

of the neurological status usually has an impact over 

the results of surgery, prognosis and even confers 

the possibility of a conservative treatment. 

Management of these cases includes careful 

planning, judicious surgical approach, and timely 

management for good results. Prompt surgical 

evacuation leads to good postoperative outcomes 

despite the surgical risks. In summary, Post 

traumatic bilateral acute extradural hematoma is a 

rare entity, but now do not show the high mortality 

previously seen in the pre CT era in developing 

countries. This is due to radiological diagnosis on CT 

and profuse monitoring combined with expeditious 

operative decompression procedures. 
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ABSTRACT 
Anterior endoscopic cervical discectomy (AECD) represents a groundbreaking 

surgical technique that has garnered considerable interest in recent times due to its 

minimally invasive nature for addressing cervical disc herniation. This review 

endeavours to conduct a thorough examination of the existing literature concerning 

AECD, encompassing its indications, surgical technique, clinical outcomes, 

advantages, limitations, and potential complications. Through a meticulous analysis 

of the available data, this review aims to evaluate the effectiveness, safety, and overall 

viability of AECD as a substitute for conventional open surgical methods in addressing 

cervical disc issues. By delving into these aspects, the review seeks to provide insights 

into the potential role of AECD in enhancing patient outcomes and optimizing the 

management of cervical disc pathology. 

 

 
INTRODUCTION 

Cervical disc herniation is a common cause of neck and upper limb pain, 

often leading to neurological symptoms and functional impairment. 

Traditional open surgical techniques, such as anterior cervical 

discectomy and fusion (ACDF), have been widely used for the treatment 

of cervical disc herniation. However, these procedures involve 

extensive tissue dissection, muscle retraction, and fusion, which can 

result in complications, prolonged recovery times, and potential 

limitations in spinal motion.1,2 The development of endoscopic 

technologies has paved the way for minimally invasive approaches to 

cervical disc herniation. Anterior endoscopic cervical discectomy (AECD) 

is a novel technique that aims to minimize tissue trauma while 

providing effective decompression of the affected disc level. AECD 

involves accessing the cervical spine through small incisions and using 

specialized endoscopic instruments to visualize and remove the 

herniated disc material.3,4 

The rationale for AECD lies in its potential to achieve similar clinical 

outcomes as traditional open surgeries while minimizing the associated 

drawbacks. By avoiding extensive tissue disruption and preserving 

spinal stability, AECD offers the promise of reduced postoperative pain, 

shorter hospital stays, faster recovery, and improved patient 

satisfaction. Additionally, the preservation of spinal motion and 
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adjacent segment integrity are important 

considerations in the long-term success of cervical 

disc surgery.5,6 The growing body of literature on 

AECD highlights its potential advantages over open 

surgical techniques. Several studies have reported 

favorable clinical outcomes, including significant pain 

relief, improvement in neurological function, and 

high patient satisfaction rates. Furthermore, AECD 

has demonstrated advantages such as reduced 

blood loss, decreased postoperative complications, 

and improved cosmetic outcomes. 

 It is also important to acknowledge that AECD is a 

technically demanding procedure requiring 

specialized training and expertise. Surgeon 

experience and patient selection criteria play crucial 

roles in achieving optimal outcomes. Additionally, 

long-term follow-up data are still limited, and 

comparative studies with traditional open surgeries 

and other minimally invasive techniques are 

necessary to establish the true efficacy and safety of 

AECD. In short, AECD represents a promising 

advancement in the management of cervical disc 

herniation. Its minimally invasive nature, potential 

for reduced tissue trauma, and preservation of 

spinal motion make it an appealing option for both 

patients and surgeons. However, further research 

and well-designed studies are needed to establish its 

long-term outcomes, comparative effectiveness, and 

potential role as a standard surgical approach for 

cervical disc pathology. 

 

DISCUSSION 

Evolution of surgical techniques for cervical disc 

herniation: 

The surgical management of cervical disc herniation 

has evolved over the years, with various techniques 

being developed to improve outcomes and minimize 

surgical invasiveness. Key milestones in the 

evolution of surgical techniques for cervical disc 

herniation are discussed below: 
 

1. Anterior cervical discectomy and fusion 

(ACDF): ACDF has been the traditional surgical 

approach for cervical disc herniation. It involves 

the removal of the herniated disc material 

through an anterior approach, followed by the 

placement of a bone graft and anterior plate 

fixation to achieve spinal fusion. ACDF has shown 

favorable outcomes in terms of pain relief and 

neurological improvement.1 However, concerns 

about adjacent segment degeneration and 

limited motion preservation have led to the 

exploration of alternative techniques. 
 

2. Posterior cervical foraminotomy: Posterior 

cervical foraminotomy is a minimally invasive 

technique that aims to decompress the nerve 

root by removing the osteophytes and part of the 

facet joint. This approach allows for direct 

visualization of the nerve root and preservation 

of motion segments. Studies have demonstrated 

comparable outcomes to ACDF in terms of pain 

relief and functional improvement.7 
 

3. Cervical disc arthroplasty: Cervical disc 

arthroplasty, also known as total disc 

replacement, involves the removal of the 

diseased disc and the implantation of an artificial 

disc prosthesis. This technique aims to preserve 

motion at the treated level and potentially reduce 

the risk of adjacent segment degeneration. 

Several studies have shown favorable clinical 

outcomes with cervical disc arthroplasty, 

including improved range of motion and similar 

or better pain relief compared to fusion 

techniques.8,9 
 

4. Minimally invasive approaches: Advancements 

in endoscopic and minimally invasive techniques 

have revolutionized the field of cervical spine 

surgery. These approaches, such as AECD, utilize 

smaller incisions, specialized instruments, and 

endoscopic visualization to achieve 

decompression while minimizing tissue 

disruption. Minimally invasive techniques have 

been associated with reduced postoperative 

pain, shorter hospital stays, and faster recovery 

compared to open procedures. 
 

5. Full-endoscopic techniques: Full-endoscopic 

techniques have gained popularity in recent years 

for the treatment of cervical disc herniation. 

These approaches utilize specialized endoscopic 

instruments to directly visualize and access the 

herniated disc through a small incision. Full-

endoscopic techniques, such as full-endoscopic 

cervical discectomy, offer the advantages of 

minimal tissue disruption, reduced postoperative 

pain, and faster recovery.3 
 

6. Hybrid techniques: Hybrid techniques combine 

elements of different surgical approaches to 

optimize outcomes. For example, hybrid 



 244 Muhammad Jehanzeb, Ahtesham Khizar, Inaam Elahi 

procedures may involve a combination of 

anterior and posterior approaches to achieve 

decompression and stabilization. These 

techniques aim to address specific pathology 

while minimizing invasiveness and preserving 

spinal function. 
 

7. Navigation-assisted techniques: Navigation-

assisted techniques utilize intraoperative 

navigation systems to enhance the accuracy and 

safety of surgical procedures. These systems 

provide real-time imaging guidance, improving 

the precision of implant placement and 

facilitating optimal decompression. Navigation-

assisted techniques have shown potential in 

improving surgical outcomes and reducing 

complications. 

 

Indications for AECD: 

AECD has shown promising outcomes in specific 

indications. Common indications for AECD are: 
 

1. Cervical disc herniation: AECD is commonly 

performed for the treatment of cervical disc 

herniation. It is particularly effective in cases 

where the herniation is causing compression of 

the spinal cord or nerve roots, resulting in 

radicular symptoms such as neck pain, arm pain, 

numbness, or weakness. AECD allows for direct 

visualization and precise removal of the 

herniated disc, relieving pressure on the neural 

structures. 
 

2. Cervical radiculopathy: Cervical radiculo-pathy 

refers to the compression or irritation of a nerve 

root in the cervical spine, leading to radiating 

pain, numbness, and weakness in the 

corresponding upper extremity. AECD can be a 

suitable treatment option for cervical 

radiculopathy caused by disc herniation, as it 

provides targeted decompression of the affected 

nerve root.10 
 

3. Cervical myelopathy: Cervical myelopathy is a 

condition characterized by compression of the 

spinal cord in the cervical spine, resulting in 

motor deficits, sensory changes, and loss of 

coordination. In selected cases of cervical 

myelopathy caused by disc herniation, AECD may 

be considered as a treatment option. The 

removal of the herniated disc material can relieve 

spinal cord compression and potentially improve 

neurological function. 
 

4. Failed conservative treatment: AECD may be 

recommended when conservative treatments, 

such as medication, physical therapy, or spinal 

injections, have failed to provide adequate relief 

from symptoms and there is persistent pain or 

functional impairment. In such cases, AECD offers 

a minimally invasive surgical option to address 

the underlying pathology and alleviate 

symptoms. 

 
 

Patient selection criteria: 

Patient selection plays a crucial role in determining 

the success and safety of AECD. Proper patient 

selection ensures that individuals who are most likely 

to benefit from the procedure are chosen. While 

specific criteria may vary among surgeons and 

institutions, some general patient selection 

considerations for AECD are: 

 

1. Symptomatic disc herniation: AECD is typically 

recommended for patients with symptomatic 

cervical disc herniation causing radicular 

symptoms, such as neck pain, arm pain, 

numbness, or weakness. Imaging studies, such as 

magnetic resonance imaging (MRI), should 

confirm the presence of disc herniation 

correlating with the patient's symptoms.11 

 

1. Failed conservative treatment: Patients who 

have failed to respond to conservative 

treatments, including medication, physical 

therapy, and spinal injections, may be considered 

for AECD. A trial of conservative treatment for a 

reasonable duration should be undertaken 

before considering surgical intervention. 

 

2. Neurological deficits: Patients with neurological 

deficits, such as muscle weakness, sensory 

changes, or coordination problems, caused by 

cervical disc herniation may be candidates for 

AECD. The presence and severity of neurological 

deficits should be evaluated through clinical 

examination and neuroimaging. 

 

3. Single-level disc herniation: AECD is commonly 

performed for single-level disc herniation. 

Patients with a clear correlation between their 
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symptoms and a single-level disc herniation are 

considered suitable candidates. Multilevel 

herniations or complex pathologies may require 

alternative surgical approaches. 
 

4. Absence of severe instability: Patients with 

severe cervical spine instability, such as 

significant spondylolisthesis or degenerative 

cervical kyphosis, may not be suitable candidates 

for AECD. Preoperative evaluation of cervical 

spine stability, including dynamic imaging, can 

help identify patients who require alternative 

surgical interventions. 
 

5. Recurrent disc herniation: AECD can be 

considered as a treatment option for patients 

with recurrent disc herniation in the cervical 

spine. Recurrent disc herniation refers to the 

recurrence of herniation at the same level or 

adjacent levels following previous surgical 

intervention. AECD allows for targeted removal of 

the recurrent herniated disc material, providing 

symptom relief and reducing the need for more 

extensive revision surgeries. 
 

6. Favorable anatomy: Patients with favorable 

anatomical characteristics, such as adequate 

access to the target disc space and sufficient disc 

height, are more likely to be suitable candidates 

for AECD. Preoperative imaging studies, including 

lateral radiographs and magnetic resonance 

imaging (MRI), can help assess the feasibility of 

the procedure based on the patient's anatomy.12 

 

7. Absence of ossification of the posterior 

longitudinal ligament (OPLL): Patients with 

severe OPLL may not be appropriate candidates 

for AECD. OPLL can limit the ability to adequately 

visualize and access the herniated disc during the 

endoscopic procedure. Preoperative imaging, 

such as computed tomography (CT) or MRI, 

should be performed to evaluate the extent and 

severity of OPLL 
 

8. Adequate surgical experience: AECD is a 

technically demanding procedure that requires 

specific surgical skills and expertise. Surgeons 

should have sufficient training and experience in 

performing endoscopic cervical discectomy to 

ensure optimal outcomes and minimize 

complications. Patients should seek surgeons 

who are well-versed in endoscopic techniques 

and have a track record of successful AECD 

procedures. 

 
Cervical disc herniation types amenable to AECD: 

Some common types of cervical disc herniation that 

are amenable to AECD are: 
 

1. Posterolateral disc herniation: AECD is suitable 

for treating posterolateral disc herniation, where 

the herniated disc material protrudes toward the 

side of the spinal canal. This type of disc 

herniation can cause compression of the nerve 

roots, resulting in radicular symptoms. AECD 

allows for direct visualization and removal of the 

herniated disc material through an anterior 

approach.13 
 

2. Central disc herniation: AECD can also be used 

for central disc herniation, where the herniation 

occurs centrally within the spinal canal, causing 

compression of the spinal cord. In selected cases, 

AECD can be performed to decompress the spinal 

cord by removing the herniated disc material and 

relieving the pressure on the spinal cord.13 
 

3. Subligamentous disc herniation: 

Subligamentous disc herniation refers to a 

herniated disc that is located beneath the 

posterior longitudinal ligament (PLL). AECD can 

be utilized to access and remove the 

subligamentous disc herniation while preserving 

the PLL. This approach avoids disruption of the 

PLL, which may help maintain spinal stability. 

 
Surgical technique: 

 

a. Preoperative planning and patient positioning: 

Preoperative planning and patient positioning are 

crucial aspects of AECD to ensure a successful 

procedure. An overview of the preoperative planning 

and patient positioning is given below: 
 

1. Preoperative imaging: Preoperative imaging, 

such as MRI or CT scans, helps in evaluating the 

extent and location of the disc herniation, 

identifying any associated pathologies, and 

planning the surgical approach.13 
 

2. Neurological evaluation: A comprehensive 

neurological evaluation is performed to assess 

the patient's symptoms, neurological deficits, and 

functional limitations. It helps determine the 
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indication for surgery and provides a baseline for 

postoperative comparison. 
 

3. Informed consent and patient education: The 

surgeon should have a detailed discussion with 

the patient, explaining the procedure, potential 

risks, benefits, and possible complications. 

Informed consent should be obtained, and the 

patient should be educated about preoperative 

and postoperative care. 
 

4. Patient positioning: Proper patient positioning 

is crucial for optimal access to the surgical site 

and to minimize the risk of complications. The 

patient is usually positioned supine on the 

operating table with the neck slightly extended. 

Various positioning aids, such as a headrest or a 

horseshoe-shaped headrest, may be used to 

stabilize the head and maintain proper alignment 

during the procedure. 

 

 

b. Access routes and portal placement: Access 

routes and portal placement are important 

considerations in AECD to ensure safe and effective 

access to the surgical site. 
 

1. Access routes: The access route refers to the 

path taken to reach the targeted disc level. In 

AECD, the most common access routes include 

the anterior approach through the intervertebral 

disc space or the lateral approach through the 

uncovertebral joint. The choice of access route 

depends on the specific anatomical 

considerations and surgeon preference. 
 

2. Portal placement: Portal placement involves 

creating small incisions for the introduction of 

endoscopic instruments and visualization. The 

exact placement of portals may vary depending 

on the targeted disc level and the specific 

technique used. Typically, the portals are 

strategically placed to provide optimal access, 

visualization, and instrument maneuverability. 

 
c. Step-by-step procedure description: Surgical 

technique for AECD is given below: 
 

1. Patient positioning and anesthesia: The 

patient is placed in a supine position on the 

operating table, and general anesthesia is 

administered to ensure comfort and immobility 

during the procedure. 

 

2. Incision and exposure: A small incision is made 

in the anterior neck, typically along a natural skin 

crease. The subplatysmal plane is dissected to 

expose the anterior cervical spine. 

 

3. Dilating and portal creation: Sequential dilators 

or tubular retractors are used to create a working 

channel to the targeted disc space. This allows for 

visualization and instrument access to the disc. 

 

4. Discectomy and decompression: Endoscopic 

instruments, such as a microendoscope or 

endoscopic forceps, are introduced through the 

portals. The herniated disc material is visualized 

and carefully removed, relieving pressure on the 

spinal cord or nerve roots. 

 

5. Visualization and confirmation: Throughout 

the procedure, a high-definition endoscope or 

camera is used to provide visualization of the 

surgical site. This allows the surgeon to ensure 

complete decompression and confirm the 

appropriate removal of the herniated disc. 

 

6. Closure: After the completion of the discectomy, 

the instruments are removed, and the incision is 

closed using sutures or surgical staples. Sterile 

dressings are applied to the incision site. 
 

d. Intraoperative considerations and 

precautions: During AECD, several intraoperative 

considerations and precautions should be taken to 

ensure patient safety and successful outcomes. 

Some common intraoperative considerations are 

given below: 
 

1. Neural structures identification and 

protection: Careful identification and protection 

of neural structures, such as the spinal cord and 

nerve roots, are crucial during AECD. Visualization 

and gentle retraction techniques help minimize 

the risk of inadvertent injury to these structures. 
 

2. Hemostasis: Adequate hemostasis is essential to 

minimize bleeding during the procedure. 

Hemostatic agents, cautery techniques, and 

meticulous dissection can be used to achieve 

hemostasis and maintain a clear surgical field. 
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3. Complete discectomy: Thorough removal of the 

herniated disc material is crucial to ensure 

decompression of neural structures and reduce 

the risk of recurrence. Visualization through the 

endoscope and careful inspection of the disc 

space help ensure complete discectomy. 
 

4. Spinal stability: Preservation of spinal stability is 

important during AECD. Depending on the 

patient's condition and surgeon's preference, 

additional procedures such as fusion or artificial 

disc replacement may be considered to maintain 

spinal stability. 
 

5. Neurophysiological monitoring: Intraoperative 

neurophysiological monitoring, such as 

somatosensory evoked potentials (SSEP) and 

electromyography (EMG), may be employed to 

assess the integrity of neural structures and guide 

surgical decision-making. 

 
Clinical outcomes: 
 

a. Pain relief and functional improvement: The 

clinical outcome of AECD is often evaluated in 

terms of pain relief and functional improvement. 

Ruetten S et al.3 compared the clinical outcomes 

of full-endoscopic anterior decompression 

(including AECD) with conventional anterior 

decompression and fusion. The authors found 

that both approaches provided significant pain 

relief and functional improvement, but the full-

endoscopic approach resulted in a lower 

complication rate and faster recovery. 
 

b. Rates of neurological recovery: Ruetten S et al.3 

compared the neurological recovery rates 

between full-endoscopic anterior decompression 

(including AECD) and conventional anterior 

decompression and fusion. The authors reported 

significant neurological improvement in both 

groups, but the full-endoscopic approach 

resulted in a lower complication rate and faster 

recovery. 
 

c. Return to work and quality of life measures: In 

this study by Ruetten S et al.3, the authors 

compared full-endoscopic anterior 

decompression (including AECD) with 

conventional anterior decompression and fusion. 

They reported a faster return to work and 

improved quality of life in the full-endoscopic 

group compared to the conventional group. 
 

d. Comparison with open surgical approaches: 

When comparing AECD with open surgical 

approaches for the treatment of cervical disc 

herniation, several factors come into 

consideration. Some aspects to be considered 

when comparing AECD with open surgical 

approaches are: 
 

1. Surgical approach: AECD is a minimally invasive 

procedure that utilizes an endoscope to access 

and remove the herniated disc material through 

a small incision. In contrast, open surgical 

approaches typically involve a larger incision and 

require more extensive tissue dissection to 

access the affected disc. 
 

2. Muscle and tissue trauma: AECD is associated 

with reduced muscle and tissue trauma 

compared to open surgical approaches. The 

smaller incision and targeted approach of AECD 

minimize disruption to surrounding structures, 

leading to potentially faster recovery and reduced 

postoperative pain. 
 

3. Blood loss and complications: AECD is generally 

associated with less blood loss compared to open 

surgical approaches. The reduced tissue trauma 

and smaller incision contribute to lower 

complication rates, such as infection and wound 

healing problems, in AECD. 
 

4. Operative time: AECD typically requires a 

shorter operative time compared to open surgical 

approaches. The minimally invasive nature of 

AECD allows for a more focused and streamlined 

procedure, potentially resulting in shorter 

surgical durations. 
 

5. Hospital stay and recovery: AECD is often 

associated with shorter hospital stays compared 

to open surgical approaches. Patients undergoing 

AECD may experience faster recovery and return 

to their daily activities, including work, compared 

to those undergoing open surgical procedures. 
 

6. Long-term outcomes: Both AECD and open 

surgical approaches have shown favorable long-

term outcomes in terms of pain relief, functional 

improvement, and patient satisfaction. However, 

long-term studies directly comparing the two 
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approaches are limited, and further research is 

needed to fully assess the comparative 

effectiveness and long-term outcomes. 

 
Advantages of AECD: 
 

a. Minimally invasive nature: One of the key 

advantages of AECD is its minimally invasive nature. 

Some points highlighting the benefits of the 

minimally invasive approach are: 
 

1. Reduced tissue trauma: AECD involves a smaller 

incision and uses endoscopic techniques to 

access the cervical disc herniation. This results in 

reduced tissue trauma compared to traditional 

open surgical approaches. The smaller incision 

minimizes disruption to surrounding muscles, 

ligaments, and other soft tissues, leading to less 

postoperative pain and faster recovery. 
 

2. Decreased blood loss: The minimally invasive 

nature of AECD results in reduced blood loss 

during the procedure. This can lead to a lower risk 

of complications related to blood loss and the 

need for blood transfusions. 
 

3. Smaller incision and minimal scarring: AECD 

utilizes a smaller incision compared to open 

surgical approaches. This results in a more 

favorable cosmetic outcome with minimal 

scarring. The smaller incision size is particularly 

advantageous for patients who value aesthetic 

considerations. 
 

4. Faster recovery and shorter hospital stay: The 

minimally invasive nature of AECD leads to faster 

recovery and shorter hospital stays compared to 

open surgical approaches. Patients may 

experience reduced postoperative pain, require 

fewer pain medications, and be able to resume 

their daily activities sooner. 

 
b. Preservation of cervical spine stability: Another 

advantage of AECD is the preservation of cervical 

spine stability. Some points highlighting this benefit 

are: 
 

1. Preservation of natural spinal anatomy: AECD 

allows for targeted removal of the herniated disc 

material while preserving the integrity of the 

surrounding spinal structures. This includes 

preserving the facet joints, posterior ligaments, 

and adjacent vertebral bodies. By maintaining the 

natural anatomy, AECD helps to preserve the 

stability of the cervical spine. 
 

2. Reduced risk of postoperative instability: The 

preservation of spinal structures through AECD 

can help minimize the risk of postoperative 

instability. This is particularly important in cases 

where the disc herniation is associated with 

minimal or no significant degenerative changes in 

the adjacent vertebral segments. 
 

3. Avoidance of adjacent segment degeneration: 

By preserving the natural spinal anatomy and 

minimizing the extent of surgery, AECD can 

potentially reduce the risk of adjacent segment 

degeneration. This refers to the accelerated 

degeneration that may occur in the vertebral 

segments adjacent to the treated level following 

spinal fusion procedures. 
 

4. Potential for motion preservation: In some 

cases, AECD may allow for preservation of motion 

at the treated level, depending on the specific 

technique employed. This can be advantageous 

for maintaining normal neck motion and 

potentially reducing the risk of adjacent segment 

degeneration associated with spinal fusion 

procedures. 

 
c. Reduced blood loss and tissue trauma: Reduced 

blood loss and tissue trauma are significant 

advantages of AECD. An overview of these benefits 

is: 
 

1. Reduced blood loss: AECD is a minimally invasive 

procedure that involves a smaller incision and 

utilizes endoscopic techniques. Compared to 

traditional open surgical approaches, AECD 

typically results in reduced blood loss during the 

procedure. This can lead to several advantages, 

including a lower risk of complications related to 

blood loss and potentially less need for blood 

transfusions. 
 

2. Minimal tissue trauma: AECD is designed to 

minimize disruption to the surrounding tissues, 

including muscles, ligaments, and other soft 

tissues. The smaller incision used in AECD 

reduces the extent of tissue trauma compared to 

open surgical approaches. As a result, patients 

may experience less postoperative pain, have a 
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faster recovery, and require shorter hospital 

stays. 
 

3. Preservation of surrounding structures: AECD 

focuses on assessing and treating the herniated 

disc material while preserving the integrity of the 

surrounding spinal structures. By avoiding 

excessive tissue disruption, the procedure aims 

to minimize trauma to the adjacent muscles, 

ligaments, and bones. This can contribute to 

reduced postoperative pain and faster recovery. 
 

4. Improved cosmetic outcome: The smaller 

incision used in AECD results in a more favorable 

cosmetic outcome compared to larger incisions 

associated with open surgical approaches. The 

reduced tissue trauma and smaller scar 

contribute to improved cosmetic appearance, 

which may be particularly important for patients 

who value aesthetic considerations. 

 
d. Shorter hospital stay and faster recovery: 

Shorter hospital stay and faster recovery are 

significant advantages of AECD. An overview of these 

benefits is: 
 

1. Shorter hospital stay: AECD is a minimally 

invasive procedure that is associated with shorter 

hospital stays compared to traditional open 

surgical approaches. The smaller incision and 

reduced tissue trauma associated with AECD 

often result in less postoperative pain and faster 

recovery. This allows patients to be discharged 

from the hospital earlier, leading to a shorter 

overall hospital stay.14 
 

2. Faster recovery: AECD minimizes disruption to 

the surrounding tissues, including muscles, 

ligaments, and other soft tissues. As a result, 

patients may experience less postoperative pain 

and have a faster recovery compared to open 

surgical approaches. The minimally invasive 

nature of AECD promotes early mobilization, 

allowing patients to resume their daily activities 

sooner. 
 

3. Reduced postoperative complications: AECD's 

shorter hospital stay and faster recovery can 

contribute to a reduced risk of postoperative 

complications. Prolonged hospital stays are 

associated with an increased risk of healthcare-

associated infections and other complications. By 

minimizing the duration of hospitalization, AECD 

helps to lower the overall risk of these 

complications. 
 

4. Improved patient satisfaction: The shorter 

hospital stay and faster recovery associated with 

AECD can enhance patient satisfaction. Patients 

often prefer minimally invasive procedures that 

allow them to return to their normal activities 

quickly and with minimal disruption to their daily 

lives. AECD's ability to offer a faster recovery can 

positively impact patients' overall experience and 

satisfaction with the procedure.14 

 
e. Cosmetic benefits and patient satisfaction: 

Cosmetic benefits and patient satisfaction are 

important considerations when evaluating the 

advantages of AECD. An overview of these benefits 

is: 
 

1. Minimal scarring: AECD is a minimally invasive 

procedure that involves smaller incisions 

compared to open surgical approaches. The use 

of smaller incisions results in minimal scarring, 

which can be cosmetically advantageous. The 

smaller scars are often less noticeable and may 

be better concealed, leading to improved 

cosmetic outcomes and patient satisfaction. 
 

2. Aesthetically pleasing results: AECD's 

minimally invasive approach and smaller 

incisions contribute to aesthetically pleasing 

results. Patients may feel more confident and 

satisfied with the appearance of their neck 

following the procedure, as the minimal scarring 

and preservation of natural tissue structures 

enhance the overall aesthetic outcome. 
 

3. Psychological well-being: The cosmetic benefits 

of AECD can have a positive impact on a patient's 

psychological well-being and self-esteem. 

Patients may experience improved body image 

and reduced self-consciousness about visible 

scars, leading to enhanced satisfaction with their 

overall appearance and improved quality of life. 
 

4. Overall patient satisfaction: The combination 

of reduced scarring, improved aesthetic 

outcomes, and enhanced psychological well-

being contributes to overall patient satisfaction 

with AECD. Patients appreciate the cosmetic 

benefits of the procedure, which can positively 
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influence their perception of the surgical 

experience and outcomes. 

 

Limitations and challenges: 
 

a. Learning curve and surgeon expertise: Learning 

curve and surgeon expertise are important factors to 

consider in AECD, and they come with certain 

limitations and challenges. Some key points to 

consider are: 
 

1. Learning curve: AECD is a technically demanding 

procedure that requires specialized training and 

experience. Surgeons must develop proficiency in 

endoscopic techniques and become familiar with 

the specific equipment used in AECD. The 

learning curve for AECD can be steep, and it may 

take time for surgeons to gain the necessary skills 

and expertise to perform the procedure 

effectively.15 
 

2. Surgeon expertise: The success of AECD heavily 

relies on the expertise and skill of the surgeon 

performing the procedure. Surgeons with 

extensive experience in endoscopic spine surgery 

and a deep understanding of cervical anatomy 

are better equipped to handle the complexities 

and potential complications that may arise during 

AECD. Therefore, it is crucial for patients to seek 

out surgeons who have a proven track record and 

specialized training in AECD. 
 

3. Learning curve-related complications: During 

the initial stages of the learning curve, surgeons 

may encounter higher rates of complications 

compared to experienced surgeons. This includes 

the risk of inadvertent damage to vital structures, 

suboptimal decompression, or incomplete 

removal of disc material. As surgeons gain 

experience and refine their skills, the rates of 

these complications typically decrease.16 
 

4. Patient selection and case complexity: 

Surgeon expertise is particularly crucial in 

appropriately selecting patients for AECD and 

assessing the complexity of each case. Not all 

patients with cervical disc herniation may be 

suitable candidates for AECD, especially those 

with extensive pathology, instability, or significant 

spinal cord compression. Surgeons with 

expertise in AECD can accurately evaluate patient 

eligibility and identify cases that may require 

alternative surgical approaches.16 

 
b. Patient-specific anatomical variations: Patient-

specific anatomical variations can present challenges 

during AECD. Some key considerations are: 
 

1. Vertebral anatomy: The anatomy of the cervical 

vertebrae can vary among individuals, including 

the size, shape, and orientation of the vertebral 

bodies, facet joints, and neural foramina. These 

anatomical variations can affect the accessibility 

and visualization of the targeted disc space 

during AECD. Surgeons need to be mindful of 

these variations and adapt their surgical 

approach accordingly. 
 

2. Disc morphology and pathology: The 

morphology and pathology of the cervical discs 

can also vary among patients. The location, size, 

and extent of the disc herniation or degeneration 

can differ, making each case unique. Surgeons 

need to carefully assess the patient's specific disc 

pathology and customize the surgical approach 

and technique accordingly to achieve optimal 

outcomes. 
 

3. Neurovascular structures: Anatomical 

variations of the neurovascular structures in the 

cervical region, such as the vertebral artery and 

spinal nerves, can pose challenges during AECD. 

Surgeons must have a detailed understanding of 

the patient's specific neurovascular anatomy to 

minimize the risk of injury during the procedure. 
 

4. Adjacent level anatomy: Patient-specific 

variations in the adjacent cervical levels, including 

the disc height, facet joint morphology, and 

presence of osteophytes, can impact the surgical 

approach and technique during AECD. Surgeons 

must carefully assess the anatomy of the 

adjacent levels to ensure proper planning and 

execution of the procedure. 

 
c. Potential complications and their 

management: AECD is generally considered a safe 

procedure, but like any surgical intervention, it 

carries potential complications. Some common 

complications that can occur during or after AECD, 

along with their management are: 
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1. Nerve injury: Nerve injury, including spinal nerve 

root or spinal cord injury, can occur during AECD. 

Surgeons must exercise caution to minimize the 

risk of nerve damage. In the event of nerve injury, 

prompt recognition and appropriate 

management are crucial. Neurological deficits 

should be evaluated, and if necessary, further 

imaging studies and consultation with a 

neurosurgeon or spine specialist should be 

considered.17 
 

2. Vascular injury: Vascular injury, such as injury to 

the vertebral artery or carotid artery, is a potential 

complication during AECD. Surgeons should be 

vigilant to minimize the risk of vascular injury. In 

case of vascular injury, immediate recognition 

and intervention are crucial. Vascular surgery 

consultation may be necessary for management, 

including potential repair or embolization of the 

injured vessel. 
 

3. Infection: Surgical site infection can occur after 

AECD. Strict adherence to aseptic techniques, 

proper wound care, and prophylactic antibiotics 

can help reduce the risk of infection. If an 

infection occurs, appropriate antibiotic therapy 

and wound management are essential. In some 

cases, surgical debridement or drainage may be 

necessary. 
 

4. Disc recurrence: In some cases, there may be a 

recurrence of disc herniation at the treated level 

following AECD. Patients should be educated 

about the possibility of disc recurrence and the 

need for ongoing monitoring. In case of 

recurrence, further imaging studies, such as MRI, 

should be performed to assess the extent of 

recurrence and guide subsequent treatment 

decisions. 
 

5. Dysphagia and hoarseness: AECD can 

occasionally lead to postoperative dysphagia 

(difficulty swallowing) and hoarseness due to 

irritation or injury to the esophagus or recurrent 

laryngeal nerve. These symptoms are typically 

temporary and resolve spontaneously over time. 

Symptomatic management, such as dietary 

modifications or voice therapy, may be 

appropriate in certain cases.17,18 

 

6. Instrumentation-related complications: 

Instrumentation-related complications can 

include implant migration, malposition, or failure. 

Surgeons must carefully select appropriate 

implants and ensure their correct placement and 

fixation. In case of instrumentation-related 

complications, revision surgery may be required 

to address the issue, such as repositioning or 

replacing the implant. 
 

7. Adjacent segment degeneration: AECD can 

lead to increased stress and motion at adjacent 

cervical levels, potentially contributing to 

adjacent segment degeneration (ASD) over time. 

Close follow-up and monitoring of patients are 

essential to identify and manage the 

development of ASD. Non-operative measures 

such as physical therapy or pain management 

can be considered initially, but in some cases, 

surgical intervention may be necessary.17 

 
Comparative Analysis: 
 

a. AECD versus traditional open discectomy: 

Comparison between AECD and traditional open 

discectomy is an important aspect to consider when 

evaluating the surgical options for cervical disc 

herniation. Some points of comparison between the 

two techniques are shown in the following table: 

 

S
.n

o
. 

Features  ACED Traditional 

Open 

Discectomy  

1. Surgical 

Approach 

Anterior endoscopic 

cervical discectomy is 

a minimally invasive 

procedure performed 

through a small 

incision in the front of 

the neck. It utilizes an 

endoscope and 

specialized 

instruments to access 

and remove the 

herniated disc 

material. 

This technique 

involves a 

larger incision 

in the front or 

back of the 

neck, allowing 

direct 

visualization 

of the affected 

disc and 

removal of the 

herniated 

portion. 

 

2. Tissue 

Trauma 

AECD involves less 

tissue trauma and 

Open 

discectomy 
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and 

Muscle 

Dissection 

muscle dissection 

compared to open 

discectomy. The 

smaller incision and 

use of endoscopic 

instruments help 

minimize damage to 

surrounding 

structures. 

involves more 

extensive 

tissue 

dissection, 

which can lead 

to increased 

muscle 

trauma and 

potential for 

postoperative 

pain and 

complications. 

3. Visualizati

on and 

Magnificat

ion 

The use of an 

endoscope provides 

magnified 

visualization of the 

surgical site, allowing 

for better 

identification and 

removal of the 

herniated disc 

material. 

Open 

discectomy 

provides 

direct 

visualization 

of the surgical 

site, but the 

magnification 

is limited 

compared to 

endoscopic 

techniques. 

4. Hospital 

Stay and 

Recovery 

Minimally invasive 

nature of AECD 

usually leads to 

shorter hospital stays 

and faster recovery 

times compared to 

open discectomy. 

Open 

discectomy 

may require a 

longer 

hospital stay 

and recovery 

period due to 

the larger 

incision and 

associated 

tissue trauma. 

5. Complicati

ons 

AECD is associated 

with its own set of 

potential 

complications, such as 

nerve injury, vascular 

injury, infection, and 

recurrence of disc 

herniation. However, 

the overall 

complication rates are 

generally reported to 

be low. 

Open 

discectomy 

also carries 

potential 

complications 

such as nerve 

damage, 

infection, 

blood loss, 

and scar 

formation. 

 
b. Cost-effectiveness considerations: Cost-

effectiveness is an important aspect to consider 

when evaluating medical interventions such as AECD 

and traditional open discectomy. Some general 

considerations regarding cost-effectiveness in the 

context of AECD are: 
 

1. Direct costs: Direct costs include hospitalization 

costs, surgical fees, anesthesia fees, and 

postoperative care expenses. AECD is often 

associated with shorter hospital stays and faster 

recovery times compared to traditional open 

discectomy. This can potentially result in lower 

direct costs for AECD due to reduced resource 

utilization. 
 

2. Indirect costs: Indirect costs encompass factors 

such as lost productivity, time off work, and 

rehabilitation expenses. Minimally invasive 

techniques like AECD may offer advantages in 

terms of shorter recovery times, allowing patients 

to return to work and daily activities sooner, 

potentially reducing indirect costs associated with 

lost productivity. 
 

3. Complications and reoperation rates: The 

occurrence of complications and the need for 

reoperation can significantly impact the overall 

cost-effectiveness of a surgical intervention. 

While AECD is generally associated with lower 

complication rates compared to open 

discectomy, it is crucial to consider the long-term 

outcomes, including the potential need for 

revision surgery, as these factors can influence 

the cost-effectiveness of AECD. 
 

4. Health-related quality of life: Assessing health-

related quality of life is an essential component of 

cost-effectiveness analysis. While AECD and 

traditional open discectomy aim to provide pain 

relief and functional improvement, evaluating the 

long-term impact on quality of life is important 

when considering the cost-effectiveness of the 

procedures. 

 
Future directions and innovations: 
 

a. Advances in endoscopic technology: Advances 

in endoscopic technology have significantly 

contributed to the field of minimally invasive spine 

surgery, including AECD. These advancements have 

improved visualization, instrumentation, and 

procedural techniques, enhancing the safety and 

efficacy of endoscopic procedures. Some notable 

advances in endoscopic technology include: 
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1. High-definition imaging: Modern 

endoscopic systems employ high-definition 

cameras that provide excellent visualization of 

the surgical field. This allows surgeons to 

navigate and perform precise interventions 

with enhanced clarity and detail.16 
 

2. Miniaturized instruments: Endoscopic 

instruments have become increasingly 

compact and specialized, enabling surgeons 

to access and manipulate anatomical 

structures through small incisions. These 

instruments often incorporate advanced 

features such as adjustable angles, ergonomic 

handles, and improved durability. 
 

3. Improved lighting and visualization 

systems: Endoscopic systems now 

incorporate advanced lighting technologies, 

such as xenon or LED light sources, to provide 

optimal illumination during surgery. Coupled 

with high-definition cameras and monitors, 

these systems enable clear visualization of the 

surgical field, even in deep or narrow 

anatomical spaces.16 
 

4. Navigation and robotics: Endoscopic 

procedures can benefit from the integration 

of navigation and robotic technologies. 

Navigation systems utilize real-time imaging 

and tracking to assist surgeons in precise 

instrument guidance and localization within 

the spine. Robotic systems can enhance 

surgical accuracy and facilitate complex 

maneuvers by providing assistance and 

precision control to the surgeon. 
 

5. Surgical training simulators: Virtual reality-

based simulators and training modules have 

been developed to enhance the education 

and skill development of surgeons performing 

endoscopic procedures. These simulators 

allow surgeons to practice surgical techniques 

in a controlled environment, improving their 

proficiency and reducing the learning curve. 
 

6. Tissue management: Advancements in 

endoscopic technology have led to the 

development of specialized tools for tissue 

management, including bipolar 

radiofrequency ablation and laser systems. 

These tools enable efficient and controlled 

tissue ablation, minimizing the risk of injury to 

surrounding structures. 
 

b. Training and education for widespread 

adoption: Training and education are crucial factors 

for the widespread adoption of AECD and other 

advanced endoscopic spine surgery techniques. Few 

key points related to training and education in AECD 

are: 

 
1. Specialized training programs: Surgeons 

interested in AECD should undergo specialized 

training programs to gain the necessary 

knowledge and skills. These programs typically 

include didactic sessions, hands-on workshops, 

and observation of experienced surgeons 

performing AECD procedures. This allows 

surgeons to understand the surgical technique, 

become familiar with the instruments and 

equipment, and develop proficiency in 

performing the procedure. 
 

2. Mentorship and proctorship: Mentoring and 

proctorship play a crucial role in the learning 

process of AECD. Experienced surgeons can serve 

as mentors and provide guidance, supervision, 

and feedback to novice surgeons. Proctorship 

involves the presence of an experienced surgeon 

during the initial AECD procedures performed by 

a trainee, ensuring patient safety and assisting in 

challenging cases. 
 

3. Continuing medical education (CME): Ongoing 

education and participation in CME programs are 

essential for surgeons to stay updated with the 

latest advancements in AECD and related 

techniques. CME activities, such as conferences, 

workshops, and online courses, provide 

opportunities to learn from experts, exchange 

knowledge, and enhance technical skills. 
 

4. Surgical simulation: The use of surgical 

simulation platforms and virtual reality 

technology can aid in the training and education 

of AECD. Simulators allow surgeons to practice 

and refine their skills in a controlled environment 

before performing actual surgeries. These 

platforms can provide realistic anatomical 

models, haptic feedback, and interactive 

scenarios to simulate various surgical scenarios 

encountered in AECD. 
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5. Collaboration and peer learning: Collaboration 

among surgeons, multidisciplinary team 

members, and professional societies promotes 

peer learning and knowledge sharing. Surgeons 

can attend conferences, join professional 

societies, and participate in research and case 

discussions to exchange experiences, discuss 

challenging cases, and learn from each other's 

expertise. 
 

6. Clinical guidelines and consensus statements: 

The development of clinical guidelines and 

consensus statements by expert panels and 

professional societies helps standardize the 

indications, techniques, and postoperative care in 

AECD. These guidelines serve as valuable 

resources for surgeons in their training and 

clinical practice, ensuring safe and effective 

outcomes. 

 
Recommendations for future research and 

clinical practice: 
 

Based on the current understanding of AECD in the 

management of cervical disc herniation, the 

following recommendations can be made for future 

research and clinical practice: 
 

1. Comparative studies: Conduct more 

comparative studies that directly compare AECD 

with traditional open surgical approaches, as well 

as other minimally invasive techniques such as 

microdiscectomy or cervical disc arthroplasty. 

These studies should evaluate outcomes such as 

pain relief, functional improvement, complication 

rates, patient satisfaction, and cost-effectiveness. 

Comparative studies can provide valuable 

insights into the relative effectiveness and safety 

of AECD compared to other treatment options. 
 

2. Long-term follow-up: Perform long-term follow-

up studies to assess the durability of outcomes 

after AECD. Investigate the long-term success 

rates, recurrence rates, and complications 

associated with AECD over an extended period. 

Long-term follow-up data will provide a better 

understanding of the sustained benefits and 

potential complications associated with AECD. 
 

3. Standardization of outcome measures: 

Establish standardized outcome measures to 

evaluate the effectiveness of AECD consistently 

across different studies. Consensus on outcome 

measures will facilitate meaningful comparisons 

and meta-analyses of the available data, leading 

to more robust evidence-based conclusions. 
 

4. Patient selection criteria: Refine and 

standardize the patient selection criteria for 

AECD. Identify specific patient characteristics, 

anatomical variations, and clinical presentations 

that are most suitable for AECD. This will help in 

optimizing patient selection, ensuring better 

outcomes, and avoiding unnecessary procedures 

in patients who may not benefit from AECD. 
 

5. Training and education: Continue to focus on 

training and education for surgeons interested in 

adopting AECD. Develop standardized training 

programs, including hands-on workshops, 

surgical simulation, and mentorship 

opportunities, to enhance surgical skills and 

ensure safe and effective adoption of AECD. 

Additionally, promote the exchange of knowledge 

and experiences among surgeons through 

conferences, professional societies, and 

multidisciplinary collaborations. 
 

6. Cost-effectiveness studies: Conduct more cost-

effectiveness studies to assess the economic 

impact of AECD compared to other treatment 

modalities. Evaluate direct costs, indirect costs, 

and quality of life outcomes to provide a 

comprehensive understanding of the economic 

value of AECD. This information can guide 

decision-making by healthcare providers and 

policymakers. 
 

7. Advances in endoscopic technology: Continue 

to explore and develop advancements in 

endoscopic technology to further improve 

visualization, instrumentation, and surgical 

techniques in AECD. Investigate new tools, 

imaging modalities, and navigation systems that 

can enhance the safety and efficacy of AECD. 
 

8. Patient-reported outcomes: Include patient-

reported outcome measures in research and 

clinical practice to assess the impact of AECD on 

patients' quality of life, functional status, and 

satisfaction. Incorporating patient perspectives 

will provide a more comprehensive 

understanding of the outcomes and benefits of 

AECD. 
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Summary of key findings: 
 

● AECD is a minimally invasive surgical technique 

used for the treatment of cervical disc herniation. 

It involves accessing the affected disc through a 

small incision in the front of the neck, using 

specialized endoscopic instruments and 

visualization systems. 

● The evolution of surgical techniques for cervical 

disc herniation has led to the development of 

minimally invasive approaches like AECD. These 

techniques aim to achieve comparable outcomes 

to traditional open surgery while minimizing 

tissue trauma and promoting faster recovery. 

● Indications for AECD include cervical disc 

herniation causing radiculopathy or myelopathy, 

unresponsive to conservative treatment. Other 

indications may include foraminal stenosis, 

discogenic neck pain, and recurrent disc 

herniation after previous surgery. 

● Patient selection criteria for AECD depends on 

factors such as the location and type of disc 

herniation, patient's symptoms, and overall 

health. Factors like the absence of severe 

instability, presence of intact disc height, and 

good bone quality are considered when 

determining the suitability of a patient for AECD. 

● The surgical technique of AECD involves various 

steps, including preoperative planning, patient 

positioning, access route selection, portal 

placement, disc space preparation, discectomy, 

and potential fusion. These steps are performed 

using specialized endoscopic instruments and 

visualization systems. 

● Clinical outcomes of AECD have shown favorable 

results in terms of pain relief and functional 

improvement. Studies have reported significant 

reductions in neck and arm pain, improvement in 

neurological function, and high patient 

satisfaction rates following AECD. 

● Rates of neurological recovery after AECD have 

been promising, with most patients experiencing 

improvement or resolution of neurological 

symptoms. The decompression achieved through 

AECD allows for the relief of neural compression, 

leading to neurological recovery. 

● AECD has demonstrated favorable return-to-

work rates and improvements in quality of life 

measures. Patients who undergo AECD generally 

experience shorter hospital stays, reduced 

postoperative pain, and faster recovery 

compared to traditional open surgery. 

● When compared to open surgical approaches, 

AECD has shown comparable or even superior 

outcomes in terms of pain relief, functional 

improvement, complication rates, and patient 

satisfaction. AECD offers advantages such as 

reduced blood loss, decreased tissue trauma, 

shorter recovery time, and improved cosmetic 

outcomes. 

● Cost-effectiveness considerations suggest that 

AECD can be a cost-effective treatment option 

due to shorter hospital stays, decreased need for 

postoperative care, and faster return to work. 

● Advances in endoscopic technology have 

contributed to enhanced visualization and 

instrumentation in AECD. Techniques such as the 

use of tubular retractors, microendoscopic 

approaches, and specialized endoscopic systems 

have improved surgical precision and outcomes. 

 

 

List of Abbreviations:  

ACDF: Anterior Cervical Discectomy and Fusion  

AECD: Anterior Endoscopic Cervical Discectomy  

CME: Continuing Medical Education 

CT: Computed Tomography  

EMG: Electromyography 

MRI: Magnetic Resonance Imaging  

OPLL: Ossified Posterior Longitudinal Ligament 

PLL: Posterior Longitudinal Ligament  

SSEP: Somatosensory Evoked Potentials  
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ABSTRACT 
Introduction: Chronic Low Back Pain (CLBP) is a disabling musculoskeletal condition 

with a high prevalence in developing and developed countries. There are many 

treatment modalities but none of them provides a satisfactory and consistent cure. 

Recently focus has shifted to neuromodulation to cure chronic pains. The U.S. Food 

and Drug Administration (FDA) approved the use of Repetitive TMS (rTMS) in the 

management of Pain in 2013. Since then, centres across the world have been using 

Transcranial Magnetic Stimulation (TMS) as a noninvasive modality for the treatment 

of various pain conditions. rTMS is a variation of TMS where stimulation is provided 

in sessions to create long-term excitation in the brain cortex. Evidence on the 

effectiveness of rTMS for CLBP is scarce due to limited rigorous clinical trials.  This 

study is the first of its kind undertaken in India to critically analyze the role of rTMS in 

the treatment of CLBP. 

Materials & Methods: In this single institutional prospective, single-blind study, we 

enrolled 40 patients of CLBP sharing similar clinical profiles. They were divided into a 

test group and a sham group. In the test group patients were given rTMS in addition 

to conventional treatment while in the sham group, patients were taken through the 

procedure of rTMS without actually being administered it. A figure-of-eight-shaped 

coil was used focusing on the Left M1 area and Dorsolateral prefrontal cortex to 

administer the rTMS by a trained physician. Visual Analogue Scores (VAS) were noted 

before and after the procedure. Each patient was continuously monitored during the 

procedure for any side effects. Subsequently, they were interviewed and followed up 

for 6 months. At the end of 6 months, data was compiled and conclusions were 

drawn. 

Result: In our study, we found that 90 per cent of patients in the test group reported 

a reduction in VAS score by 30 per cent reduction while the remaining had a 20 per 

cent reduction in pain scores.  90 per cent of subjects in the sham group reported a 

marginal improvement in VAS score which can be attributed to the placebo effect. 

Most patients in the test group reported an improvement in quality of life at the end 

of six months. None of the patients suffered any untoward side effects during or after 

the procedure. 

Conclusion: Based on our study we conclude that rTMS is a safe procedure and it 

can be used as a modality in treating CLBP with satisfactory outcomes. Although the 

sample size was small, it is the first study of its kind undertaken in India to evaluate 

the role of rTMS-based neuromodulation in treating this chronic disabling condition. 

However, to be accepted as a standard of care for CLBP it will require further multi-

institutional robust clinical trials with long-term follow-up. 
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repetitive trans cranial 
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chronic low back pain (CLBP), 
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1. INTRODUCTION AND BACKGROUND 

Low back pain (LBP) refers to pain, muscle tension, 

or stiffness that occurs below the costal margin and 

above the inferior gluteal fold, with or without 

sciatica (pain that spreads from the lower back down 

to the legs.1 LBP persisting >3 months is termed as 

CLBP. Low back pain is one of the most common 

musculoskeletal diseases among people with 

chronic pain. Recent research reveals about 45–75% 

of patients report feeling pain 12 months after the 

onset of LBP.2 Lifetime prevalence of low back pain 

(LBP) is over 70% in industrialized countries with a 

worldwide lifetime prevalence of 84%.3 There are 

many modalities for treating LBP like muscles 

strengthening exercises, nerve root block and 

analgesics, despite established benefits of these 

methods many patient face refractory low back pain. 

With increasing CLBP prevalence the affected 

individuals are persistently visiting the health care 

facilities resulting in loss of working hour and cost to 

the state and severly diminishing individuals 

activities of daily living (ADL). Recently focus has 

shifted on use of Transcranial Magnetic Stimulation 

(TMS) as a noninvasive modality for treatment of 

CLBP. The exact mechanism of TMS has not been 

understood however, it is hypothesized that TMS 

effects neuromodulation of brain tissue through the 

production of the high or low-intensity magnetic field 

to modulate cortical excitability.4 rTMS refers to 

applying recurring TMS pulses to a specific brain 

region(motor cortex). rTMS is a variation of TMS 

where stimulation is provided in sessions of same 

condition to create long-term excitation in the brain 

cortex. The electromagnetic induction generated by 

rTMS is painless and safely passes through the skin 

and skull. Then, it produces small electric currents in 

the region of the brain just under the coil.5  

rTMS has been approved by the U.S Food and Drug 

Administration (FDA) for the treatment of major 

depressive disorder (MDD) by 2008, While approval 

for treating pain was granted in 2013. Of late, various 

neurostimulation methods, including rTMS, 

peripheral nerve stimulation, spinal cord stimulation, 

deep brain stimulation, and motor cortex 

stimulation, have been applied to chronic-pain 

treatments including patient of   Chronic low Back 

ache (CLBP). However, evidence on the effectiveness 

of rTMS for CLBP is scarce due to limited rigorous 

clinical trials. The aim of this study is to critically 

analyze the role of rTMS in treatment of CLBP in 

Indian population.  

 

2. MATERIAL & METHODS 

2.1 Study Protocol: A Prospective, single center study 

conducted at Department of Neurosurgery and 

Department of Psychiatry at Command Hospital SC, 

Pune from Jan 2023 to June 2023. Total 40 patients of 

chronic low back pain sharing similar clinical profile 

were included in this study, with 20 patients in Test 

group & 20 in Sham group. The Test group was 

subjected to High frequency rTMS of 15 to 20 Hz, for 

20 minutes in each session (6 sessions given per 

patient within 6 weeks), Sham group underwent the 

placement of coils without actually giving rTMS. 
 

2.1.1 Inclusion Criteria: 
 

1.  Participants aged above 18 years; 

2.  Willing to participate in the study 

3.  Having stable pharmacological or 

nonpharmacological treatments for pain.  

4.   Low backpain more than 3 months 

 

2.1.2 Exclusion Criteria 

 

1. Specific causes: Autoimmune disease, 

Inflammatory, infective, malignancy, trauma  (e.g., 

spondylosis, spondyloarthropathy, or vertebral 

fracture); 

2. Pregnancy or nursing female 

3. Previous spinal surgery 

4.  Psychiatric Illness        

5.  Evidence of Prolapsed disc on MRI imaging 

6. Contraindications to use rTMS (e.g., severe head 

trauma, intracranial hypertension, implanted 

ferromagnetic devices, history of epilepsy). 

 
2.2  Methodology:  

All patient underwent MRI LS Spine before being 

enrolled for rTMS to exclude inflammatory, infective 

cause of  LBP and prolapsed disc. After obtaining 

informed written consent, a figure-of-eight-shaped 

coil was used focusing on Left M1 area and 

Dorsolateral Pre-Frontal Cortex(Fig-1 & Fig-2). Motor 

evoked potential was recorded by observing the 

twitching of right thumb visually, for each patient and 

frequency of pulse which generates twitching was 

recorded and frequency which is lesser than Motor 

Evoked potential for each session was applied. 

Frequency given to each patient ranges between 20 
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Hz for 20 mins (total 06 sessions, once per week). 

Vitals of each patient was monitored pre and post 

session. Each patient as given a visual analogue scale 

(VAS) at end of each session and at the end of six 

weeks. Score of each session was recorded at end of 

each session and at end of 06 weeks. All patients 

were followed up for 6 weeks post rTMS for any 

procedure complications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1.  (left) / Figure 2. (right) 

 

 

 

 

 

2.3  Ethical Clearence: (certificate enclosed) was 

taken by institutional ethical committee and all 

participants consent was obtained prior to study 

Table 1. Pre and Post rTMS VAS   
 

  

Group     

Test group Sham group     

Mean Median 
Std. 

Deviation 
Mean Median 

Std. 

Deviation 
p Value Significance 

Pre Procedure VAS 10.00 10.00 0.00 10.00 10.00 0.00 1.000 
Not 

Significant 

Post Procedure VAS 7.17 8.00 1.72 8.55 9.00 0.82 <0.001 Significant 

Change in VAS 2.83 2.00 1.72 1.45 1.00 0.82 <0.001 Significant 

% Change in VAS 28.26 20.00 17.23 14.50 10.00 8.20 <0.001 Significant 

 

The pre procedure VAS was 10 in both the Test and Sham Group however the Post procedure VAS obtained after 04 sessions of 

rTMS statistically significant reduction in LBP with change in Mean VAS score of 28.26% in Test group compared to no change in 

Sham group (Table 1.).  

 
Table 2. Change in VAS  
 

   

Group     

Test 

group 
Sham group p Value Significance 

% Change in VAS 

NO CHANGE 0(0) 02(10) 

<0.001 Significant CHANGE <=30% 12(60%) 18(90) 

CHANGE >30% 8(40%) 0(0) 

Total 20(100) 20(100)     
 

In our study we found that all patients in test group reported a reduction in VAS score in which  08 patients (40%) reported ≥30 

percent reduction and 12 patients(60%) reported around 20% reduction in pain scores.  However, 90 percent subjects in sham 
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group reported a marginal improvement in VAS score which can be attributed to placebo effect. Most patients in test group reported 

an improvement in quality of life (Table 2.) 

 
Table 3. Post Procedure Complications 
 

  

Group 

Total 

    

Test group Sham group p Value Significance 

Complication 
Headache 2(10) 1(5.2%) 3(8.1%) 

0.577 Not Significant 
NONE 18(90) 19(94.8%) 37(91.9%) 

Total 20(100) 20(100) 40(100)     

 

Post procedure 02 patients (10%) in test and 01 Patient (5.2%) in Sham group reported with mild episodic 

headache which relieved with analgesics without requirement of further management (Table-3). 

 
Table 4. Related studies on rTMS effect on CLBP 
 

Author Year Subject Sample Size rTMS Protocol Outcome 

Ambriz et al 8 2016 CLBP n=82,rTMS-44,Sham-12, 

PT-26 

10biphasic pulse/10sec at 

20 Hz  

Significant reduction 

in pain score 

Lee et al 9 2019 CLBP n=21,rTMS-11, Sham-10 10 Mins, 10 Hz Improvement in pain 

score in Test group 

Olechowski et al 10 2020 CLBP n=20 20 mins, 10 hz Long term 

improvement in Pian 

Masoumbeigi et al 11 2021 CLBP n=09 40 Pulse, 28 sec rest 

period, 20 Hz 

Reduction in VAS 

Score 

 

Present Study 2023 CLBP n=40, rTMS-20, Sham-20 1 session per week, 20 hz 

for 20 mins, Total 04 

sessions 

Statistically significant 

reduction in Post 

procedure VAS score 

 

 

3. STATISTICAL ANALYSIS 

The statistical software SPSS version 25 has been 

used for the analysis. Continuous variables are 

expressed as Mean, Median and Standard Deviation 

and compared across the groups using Mann-

Whitney U test since the data does not follow normal 

distribution. Categorical variables are expressed as 

Number of patients and percentage of patients and 

compared across the groups using Pearson’s Chi 

Square test for Independence of Attributes/ Fisher's 

Exact Test as appropriate. An alpha level of 5% has 

been taken, i.e. if any p value is less than 0.05 it has 

been considered as significant. 

 
4. RESULTS 

The demographic profile was comparable in both the 

groups with mean age is 39.26 and 39.05 in Test & 

Sham group respectively. In test group(n=20) 5 

patients were female (21.74%) and 15 were male 

(78.26%) where as in Sham group(n=20) 7 Patients 

were female (26.67%) and 13 were male (73.33%).   

 

5. DISCUSSION 

TMS is based on the Faraday law. As per recent 

understanding an electromagnetic coil sends a 

perpendicular magnetic field into the region of 

interest on the scalp. The mechanism of cortical 

stimulation for pain relief is believed to be due to the 

modification of neuronal excitability. rTMS is 

hypothesized to induce alterations in the activity of 

cortical and subcortical brain structures that are 

related to pain modulation and processing, including 

the orbitofrontal cortices, medial thalamus, anterior 

cingulate, and periaqueductal gray matter. Also, 

rTMS is hypothesized to reduce chronic pain by 

triggering descending inhibitory neural pathways 

which acts at dorsal-horn level. Other proposed 

mechanism of action include increase in   cerebral 

blood flow to the affected areas as it is hypothesized 
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that patients with chronic pain have a decreased 

blood flow(12).. Broadly, rTMS has been classified, 

High frequency (>1 Hz) and Low frequency (<5Hz).6 

Stimulation frequency is associated with synaptic 

changes; higher frequencies (> 5 Hz) are excitatory, 

and lower frequencies (< 1 Hz) are 

inhibitory.7  Numerous studies have established that 

active high-frequency rTMS (HF-rTMS) ranging 

between 5 Hz to 20 Hz has analgesic effects in 

management of chronic pain.12,13 Findings of this 

study is consistent with  results of previous studies 

which showed a significant reduction in pain score in 

patients undergoing rTMS Repetitive transcranial 

magnetic stimulation can be performed as an 

outpatient procedure for chronic low back pain. At 

present there are few studies which have evaluated 

efficacy of rTMS in patients with CLBP. 

 

6. CONCLUSIONS 

 Based on our study we conclude that rTMS is a safe 

procedure and it can be used as a modality in 

treating CLBP with satisfactory outcomes. Although 

the sample size was small, it is the first study of its 

kind undertaken in India to evaluate the role of rTMS 

based neuromodulation in treating this chronic 

disabling condition. How ever to be accepted as a 

standard of care for CLBP it will require multi-

institutional robust clinical trials with long term 

follow up. 

 

Limitations:  Single centre and single blinded study 

with small sample size.The reproducibility of results 

post rTMS can be  further studied  with multicenter 

study on larger population and long term follow up 

is required to observe for late onset complication if 

any.  
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ABSTRACT 
Background: In the past, microsurgical resection was considered the gold standard 

treatment for colloid cysts. The endoscopic approach is gaining popularity and has 

been recognized as a safe and effective alternative to open surgery.  

Aims: To evaluate our results, safety and efficacy of the endoscopic approach  

Materials and methods: This retrospective study included seven patients with 

colloid cysts who underwent endoscopic resection between May 2020 and April 2022. 

Patient records, radiological images, and surgical notes were assessed. Follow-up 

data, including clinical and radiological details, were retrieved. Postoperative 

Computed tomography (CT) was performed, and magnetic resonance imaging (MRI) 

was performed in all patients. 

Result: Seven patients aged range 27-56 years 4 males and 3 females underwent 

endoscopic resection of the tumor during the study period. All patients presented 

with headaches. The mean diameter of the cyst was 10.6(range 8 -14mm), and the 

mean operating time was 126(range 100 -180 min). All patients underwent the single 

burr hole and single port technique. Six patients underwent transforaminal surgery 

and one patient underwent trans-septal corridor. GTR was achieved in six patients. 

One patient underwent near-total resection with coagulation of the capsule. None of 

the endoscopic procedures was converted to open resection. No patient had a 

recurrence, and the mean follow-up period was 24.3 (range 16 to 36 months). There 

were no deaths during the follow-up period. No residual cysts were observed on 

postoperative MRI in any patient.  

Conclusion: Endoscopic excision of colloid cysts is an effective and safe alternative 

method. Although the follow-up time was short, the residual cyst wall remained 

asymptomatic without any evidence of growth after near excision and coagulation of 

the wall. 
 

 

INTRODUCTION 

Colloid cysts are rare benign tumors arising from the third ventricular 

roof attached to the tela choroidea, in proximity to the interventricular 

foramen of Monro (FOM), and are believed to have a neuroectodermal 

origin.1-3 These cysts are surrounded on either side by pillars of the 

fornix. These lesions are often incidentally found on imaging performed 

to evaluate various neurological symptoms such as headache, nausea, 

and/or vomiting; hence, it has been difficult to define management 
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protocols for these lesions. In most cases, these 

lesions remain silent and the patient remains 

asymptomatic; however, because of their close 

proximity to FOM, they can clinically present with the 

features of obstructive hydrocephalus, rapid clinical 

deterioration, and in severe cases sudden death 4-5.  

On imaging, cysts are well defined, smooth, 

spherical ovoid masses filled with gelatinous and 

mucinous fluid. Most cysts are hyperdense on CT. 

MRI is the preferred modality to investigate colloid 

cysts and may have variable appearances, with 

approximately two-thirds of cysts appearing 

hyperintense on T1. Most cysts appear isointense to 

hypointense on T2/FLAIR with slight rim 

enhancement on contrast and do not exhibit 

diffusion restriction.  

The location of the tumour in the centre and in 

close proximity to critical neurovascular structures 

makes surgical management technically difficult. In 

asymptomatic patients, observation with serial 

neuroimaging can be performed, and in a few cases, 

spontaneous resolution of colloid cysts has been 

reported in the literature 7-9. Symptomatic cases 

require surgery as soon as possible after cyst-related 

symptoms have been identified. Patients with acute 

symptoms and rapid neurological decline associated 

with these lesions should undergo CT immediately, 

and depending on the presence of hydrocephalus, 

bilateral EVDs should be placed before surgery. 

Various surgical modalities, such as bilateral 

shunting in acute cases, stereotactic cyst aspiration 

in few cases, transcranial approaches, including 

transcortical and transcallosal approaches, and the 

recent endoscopic approach to cyst excision 10-12 

Dandy in 1921, using a posterior transcallosal 

approach, successfully removed colloid cyst 6 

Both microsurgical techniques; “transcortical” and 

“transcallosal” combined to their different 

extensions through the choroidal fissure can be used 

to access this deep part within the diencephalic 

region without significant morbidity or mortality 13. 

 

2. MATERIAL AND METHODS 

The current work is a retrospective analysis of 

patients who underwent endoscopic colloid 

cystectomy of the third ventricle in a tertiary care 

hospital during a 2-year period from May 2020 to 

April 2022. A total of 7 patients were included. Files 

were reviewed for preoperative data such as patient 

demographic age, gender, clinical manifestations, 

and radiological data. Radiological data included pre- 

and postoperative computed tomography (CT) and 

magnetic resonance imaging (MRI) of the brain to 

determine cyst size, site, and density, as well as the 

status of ventricle dilatation (Fig 1). Intraoperative 

difficulty and extent of resection were noted. All 

patients were followed up clinically at 6 weeks, 3 

months, and 6 months after discharge and then 

yearly. Postoperative MRI was performed after 3 

months. 

 

 

 

 

 

 

 

 

 

 

 

 

ENDOSCOPIC APPROACH 

The coronal images of the MRI were helpful in 

deciding the side of approach, and in our study, all 

patients were approached from the right lateral 

ventricle. Careful study of the sagittal and coronal 

MR images was conducted to define the relationship 

of the cyst with respect to the ventricular structures. 

After undergoing general anesthesia, the patients 

were placed in the supine position on a doughnut 

with head elevation of 10°–30°. Mid-sagittal MRI and 

neuro-navigation were used to plan the burr hole 

placement and endoscopic trajectory for optimal 

visualization of the colloid cyst. It was paramount to 

target the center of the cyst while avoiding the fornix, 

septal, and internal cerebral veins. Generally, the 

burr hole corresponded to 3-4 cm away from midline 

and 3-4 cms anterior to the coronal suture in the 

precoronal area.  

The surgery was performed using rigid 0-degree 

endoscopes (Karl Storz, Tuttlingen, Germany with a 

6.5 mm outer diameter. A single port was used in all 

patients. After coagulating the underlying pia with 

monopolar cautery, free hand cannulation of the 

lateral ventricle was performed using an endoscopic 

sheath and obturator. The obturator was removed 

during lateral ventricle cannulation, and an 

endoscope was introduced to visualize anatomical 

landmarks such as the foramen of Monro (fig 2), 
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thalamostriate vein, septal vein, and choroid plexus. 

In most cases, the colloid cyst bulged through the 

foramen of Monro into the ipsilateral lateral 

ventricle. The cyst capsule was coagulated, and using 

a thin catheter through the neuroendoscope 

working channel, the cyst contents were aspirated, 

followed by cyst excision. Meticulous hemostasis 

was achieved in all cases, and wound closure was 

performed after insertion of the surgical gel foam. 

During the postoperative period, all patients 

received antibiotics according to the institutional 

protocol. Plain CT was performed on the same day to 

rule out any hematoma. The ventricular drain, if 

placed, was first clamped and then removed after 24 

h when the CSF became clear. 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

This was a retrospective study of seven patients (4 

males and 3 females), with age range 26 -57 years 

(table 1). Headache was present in all patients. Other 

symptoms included vomiting in 4, blurred vision in 1, 

and urinary incontinence in one patient.  

The mean cyst diameter was 10.6 mm (range8-

14mm). All colloid cysts were associated with 

hydrocephalus. All patients underwent right-sided 

burr hole. Six patients underwent transforaminal 

and one underwent trans septal approach. GTR was 

achieved in six patients, whereas one patient had 

near total excision of the cyst with coagulation of the 

nubbin of the cyst wall.  

The mean operating time for the procedure was 

126 min (range 100 -160 mins). Septostomy to gain 

biventricular access was performed in one patient. At 

the end of the procedure, while separating the cyst 

from the fornices, intraoperative bleeding was the 

most common intra operative event and was 

controlled by prolonged irrigation with Ringer’s 

Lactate solution. Intraventricular drains were used in 

3 patients with minor persistent ooze and removed 

24 hrs after surgery. All patients underwent post 

operative CT scan on same day to rule out any 

hematoma. Following surgery, headache improved 

in all patients. Vomiting, blurring of vision, and 

urinary incontinence improved in all. The 

postoperative hospital stay ranged from 4 to 8 days. 

The mean follow-up was 24.3 months (range 12- 36). 

Follow-up imaging was available in all patients, and 

none of the patient had residual cyst (fig 3). They are 

under regular follow-up and were asymptomatic till 

the last visit. 
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9 yes Total 
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/m 

11 yes Total 
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/f 
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130 22 impro

ved 

6 56
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8 yes Total 
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7 36
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10 yes Total 

excision 
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DISCUSSION 

The best modality to treat this benign disease is 

debatable, and while deciding the surgical approach, 

one has to consider the risks associated with radical 

surgical resection against the chance of recurrence. 

The endoscopic approach has proven to be a good 

alternative to microsurgical techniques with good 

long-term results.16-17 We were able to manage all the 

cases with a single port, but some authors have used 

a bi-port technique.18 We also used neuro navigation 



 265 Colloid cyst of the third ventricle 

in all of our cases as an intraoperative adjunct 

because it helped us to better determine the burr 

hole site and trajectory. It is paramount to study the 

preoperative images to define the position of the cyst 

in relation to the foramen of Monro and the roof of 

the third ventricle.  

Hoffman et al. (27) reported that the sensitivity of 

postoperative MRI is not sufficient and that it is 

imperative to consider direct intraoperative 

inspection to accurately predict the extent of 

resection. The major reason supporting this finding 

is that cyst wall remnants identified intraoperatively 

do not necessarily appear on postoperative imaging.  

In our study, we also considered the 

intraoperative completeness of cyst excision and 

cyst wall with no observable portion of cyst wall to 

consider GTR. We achieved a GTR in 6 (85.7%) cases, 

which is similar to other published studies, such as 

that achieved in 78% patients by Mishra et al 18; and 

in 96.9% patients by Engh et al.24 In our study, no 

patient required conversion to open craniotomy 

because of excessive bleeding or poor visualization 

of the colloid cyst, which proves the safety and 

applicability of the endoscopic technique. Most cases 

of bleeding were easily controlled with Ringer’s 

lactate solution. The average hospital stay in our 

study was 6.2 days; the average operative time was 

126 min, which is similar to other similar studies. 

There were no deaths in our series; similar results 

were observed in other series19-23. There was no 

recurrence during the follow-up period.  

  

CONCLUSION 

Thought the endoscopic colloid cyst excision 

requires a steep learning curve and radical resection 

demands certain degree of technical skill and 

experience with the endoscope it is a very effective 

and safe method. Although the limitation of our 

study is short follow up period the residual cyst wall 

remained asymptomatic without any evidence of 

growth after near total excision and coagulation of 

the wall. 
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ABSTRACT 
Introduction: The primary aim of meningioma surgery should be total excision. 

However, subtotal excision is considered first if the main vascular structures and the 

cranial nerves are at risk. The ‘primum non nocere’ principle should always be 

considered. A clinical study where the emphasis is on en bloc resection without 

debulking in suitable cases, in contrast to the classic approaches, could therefore 

prove useful. 

Method: The meningioma cases operated at the İzmir Bakırçay University Çiğli 

Training and Research Hospital’s Neurosurgery Clinic between 2021 and 2023 were 

retrospectively evaluated. There were no exclusion criteria. The demographic 

features of the patients who had undergone debulking or en bloc resection and the 

anatomical, pathological, surgical and clinical features of the meningiomas were 

evaluated and the results were presented as percentages. 

Results: A total of 21 patients, consisting of 5 males (23.8%) and 16 females (76.2%), 

were included in the study. The mean age was 58.8 (28-90) years. En bloc resection 

was performed in 18 (85.7%) and debulking in 3 (14.3%) of the 21 cases. The other 

results are presented within the article. 

Conclusion: En bloc resection could be an important surgical strategy to decrease 

the surgical duration and bleeding amount in appropriate cases. 

 
 

INTRODUCTION AND BACKGROUND 

Meningiomas constitute 36.6% of all primary central nervous system 

(CNS) tumors and 53.2% of benign CNS tumors. The general incidence 

of meningioma is 8.3 per 100,000 people. There is a female dominance 

of 2.3:1. Besides 81.1% of meningiomas reported as grade 1 (typical), 

16.9% as atypical, and 1.7% as anaplastic (8). Ionizing radiation to the 

skull is considered a risk factor for meningioma development and 

increases the relative risk six to ten times following a variable latent 

period without a clear dose-response relationship (9). Epidemiological 

factors such as a history of head injury, smoking, and cell phone use 

have not been consistently shown to be associated with an increased 

risk of meningioma (8). The most common inherited cause is 
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neurofibromatosis type 2 (NF2), which is 

characterized by autosomal dominant inheritance. 

Phenotypic NF2 is rare in the general population and 

occurs in <1% of meningioma cases (10). Other 

important meningioma-related disorders include the 

Li-Fraumeni, Gorlin, and von Hippel-Lindau 

syndromes, Cowden's disease, and multiple 

endocrine neoplasia (MEN) type 1(11).  

Meningioma surgical strategies have played an 

important role in the development of neurosurgery. 

Meningioma surgery has always been one of the 

favorite areas of the discipline. The general principles 

are complete removal of the tumor, or reducing its 

volume to a level that eliminates mortality/morbidity 

if this is not possible; choosing the shortest and 

safest route for the surgical approach; preserving 

important vascular structures and neural tissue; and 

concluding the surgery within a reasonable time. As 

in every medical intervention, the principle of 

'primum non nocere' should always be considered 

during the surgery. Taking all these into account, we 

believe it may be useful to present a different 

perspective that includes en bloc resection for 

meningioma surgery through our own case series. 

  

MATERIAL AND METHOD 

Meningioma cases operated in İzmir Bakırçay 

University Çiğli Training and Research Hospital’s 

Neurosurgery Department between 2021 and 2023 

were retrospectively analyzed. The study has ethics 

committee approval from İzmir Bakırçay University 

with decision number 1197. We have no conflict of 

interest about this study. The study inclusion criteria 

were ‘cases that had undergone meningioma 

surgery’, with no exclusion criteria. The cases were 

evaluated in terms of the patient age and gender, 

and the meningioma anatomical origin, size (in mm), 

hemispheric side (right/left), Simpson resection 

grading, pathology, debulking/en bloc resection 

technique, Glasgow outcome score, surgical 

duration, and arterial penetration of the 

meningioma. The meningiomas were also divided 

into four groups as Type 1 or small (< 20 mm), Type 

2 or moderate (20-39 mm), Type 3 or large (40-59 

mm), and Type 4 or giant (>60 mm). Based on these 

four types, the debulk/en bloc resection technique 

was then evaluated.  

The Simpson resection grade rates of the tumors 

resected with the debulking/en bloc technique was 

calculated. Besides, the success of the en bloc 

resection technique was determined in cases with 

arterial penetrance. Finally, the en bloc resection 

rates of moderate and large meningiomas were 

calculated. All data were evaluated as percentages.  

 

RESULTS  

There were 21 patients, consisting of 5 males (23.8%) 

and 16 females (76.2%), in the study. The mean age 

was 58.8 (28-90) years. There were 2 spheno-frontal 

meningiomas (9.5%), 8 convexity meningiomas 

(38%), 1 tentorial meningioma (4.8%), 2 parasagittal 

meningiomas (9.5%), 1 falx meningioma (4.8%), 2 

lateral sphenoid wing meningiomas (9.5%), 2 medial 

sphenoid wing meningiomas (9.5%), 1 tuberculum 

sella meningioma (4.8%), 1 spheno-Sylvian 

meningioma (4.8%), and 1 thoracic meningioma 

(4.8%). When evaluated by size, none of the Type 1 

'small' size meningiomas were operated on. There 

were 10 (47.6%) type 2 'moderate' size meningiomas 

that underwent surgery, 9 (90%) by resection en bloc 

while debulking was performed in 1 (10%) 

meningioma of tentorial origin. There were 10 

(47.6%) type 3 'large' size meningiomas that 

underwent surgery with 8 (80%) resected en bloc and 

2 (20%) with debulking.  

A total of 2 (100%) medial sphenoid wing 

meningiomas were also resected by debulking. One 

type 4 'giant' size meningioma was operated on. The 

Simpson grade was 2 in 18 (100%) patients that 

underwent en bloc resection, and 2 in 2 (9.5%) 

patients and 4 in 1 (4.8%) patient that underwent 

debulking. The pathology result of 4 (19%) of the 21 

patients was 'atypical meningioma'. The Glasgow 

outcome score was 5 in 20 (95.2%) patients and 4 in 

1 (4.8%) debulked medial sphenoid wing 

meningioma. Penetration with important arterial 

structures was detected in 7 (33.3%) of the 21 cases; 

en bloc resection was performed in 5 (71.4%) and 

debulking in 2 (28.6%) of these 7 cases. The number 

of Type 3 'large' and Type 4 'giant' meningiomas was 

11, and en bloc resection was performed in 9 (81%) 

of them.  

 

DISCUSSION 

The classic disciplines in meningioma surgery focus 

on four basic phases of excision: 1. 

Devascularization, 2. Detachment from the origin, 3. 

Debulking and 4. Dissection (1,7). These phases may 

not always have a sequential relationship during 

surgery. A partial circumferential dissection can be 
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performed before devascularization, or the 

debulking phase can precede all these stages. The 

360-degree dissection can first be slightly advanced 

a little deeper by preserving the tumor form. This is 

related to the relaxation state of the tumor and brain 

at that moment and the surgeon's perspective on the 

current clinical picture. For example, the feeding with 

blood of a falx meningioma may be partially 

impaired after dural opening. The devascularization 

and detachment from the falx cerebri, the area to 

which the tumor is attached, then occur 

simultaneously. Meanwhile, the dissection proceeds 

deeper into the falx. Following full devascularization 

and detachment, the classic discipline recommends 

moving to the 'debulking' phase.  
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3 44 F Tentorial 30x30x25 Left 2 Fibrous Yes No 5 150 - 
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5 54 M Frontal Convexity 30x51x35 Right 2 Atypical No Yes 5 100 - 

6 52 F Parasagittal 40x52x44 Right 2 Transitional No Yes 5 140 - 

7 39 F Parietal 

Convexity 

25x24x25 Left 2 Transitional No Yes 5 60 - 

8 74 F Frontal Convexity 40x42x32 Right 2 Atypical No Yes 5 90 - 

9 90 M Parasagittal 42x41x40 Right 2 Transitional No Yes 5 120 - 

10 44 F Spheno-frontal 30x30x30 Left 2 Transitional No Yes 5 90 - 

11 63 F Frontal Convexity 56x61x55 Left 2 Transitional No Yes 5 120 - 

12 59 F Falx 33x31x33 Left 2 MM No Yes 5 120 + 

13 50 F Lateral sphenoid 

wing 

27x25x25 Right 2 MM No Yes 5 90 + 

14 65 F Spheno-Sylvian 33x25x34 Left 2 Transitional No Yes 5 80 + 

15 52 F Tuberculum sella 30x24x20 - 2 MM No Yes 5 150 + 

16 65 F Thoracic 30x20x20 - 2 Psammomatous No Yes 5 120 - 

17 80 F Frontal Convexity 33x47x42 Right 2 Atypical No Yes 5 90 - 

18 67 F Lateral sphenoid 

wing 

40x40x42 Right 2 Angiomatous No Yes 5 120 + 

19 56 M Frontal Convexity 56x55x58 Right 1 MM No Yes 5 120 - 

20 67 F Medial sphenoid 

wing 

45x52x46 Left 4 MM Yes No 4 180 + 

21 52 F Medial sphenoid 

wing 

46x35x52 Left 2 MM Yes No 5 150 + 

 
GOS: Glasgow Outcome Score, OT: Operation Time (minutes), AT: Arterial Penetrance, MM: Meningotheliomatous 

 
The debulking phase means removing the 

meningioma tissue piece by piece while making sure 

it remains inside the tumor capsule. The aim here is 

to facilitate dissection by allowing the capsule to tip 

towards the center in large meningiomas. By 

performing a circumferential dissection, the tumor 

capsule is released and removed. The debulking 

phase is often performed by using an ultrasonic 

aspirator or a monopolar cauter with a ring-shaped 

tip. Our observations have shown that the debulking 

duration for a meningioma of approximately 4 cm 

can be up to 60 minutes. When debulking is 

performed, all tumoral tissue up to the tumor 

capsule must be removed so that the capsule can 

become flexible and be bent. This procedure takes 

quite a long time.  
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The issue I want to discuss in this article is not 

whether the debulking phase facilitates tumor 

removal or not but whether it is absolutely 

necessary. This stage is emphasized in all written and 

visual material, resulting in it being perceived as 

indispensable among trained surgeons. Tumor 

debulking was actually required in only 14.2% of our 

cases. Briefly stated, our strategy starts with opening 

the dura after dural coagulation. Then, we place our 

cotton pads around the tumor following limited 

dissection so that the borders are clear. We then 

proceed according to the source of the meningioma. 

For example, we proceed to the falx connection in 

falx meningiomas, and the tubercle connection in 

tuberculum sella meningiomas.  

A detachment is secured both by burning the 

connection towards the tumor with bipolar cautery 

as well as with the support of a cotton pad, and the 

dissection is advanced deeper at the same time. 

Devascularization and tumor shrinkage are ensured 

at this stage. We then place cotton pads on the 

dissection area, paying attention to important 

vascular structures and preserving the arachnoid 

plane. The dissection is deepened in the areas where 

we are sure of the dissection, and the tumor tissue is 

reduced by burning it towards the center with 

bipolar cautery. We also make small maneuvers that 

mobilize the tumor from its place during the burning 

procedure.  

Burning should not be performed without 

understanding the relationship of the main vascular 

structures with the tumor, and any forceful 

maneuvers should be avoided during dissection. At 

the same time, vascular structures and cranial 

nerves adherent to the tumor capsule should be 

patiently and carefully separated from the capsule. If 

the tension in the tumor capsule during these vital 

dissections will cause difficulty in separating these 

structures from the capsule, we always proceed to 

the debulking procedure. The vascular structures 

should be separated from distal to proximal by 

careful dissection that is as sharp as possible 

following the debulking. Sharp dissection is the key 

(3).  

The arachnoid plane to be cut must be 

distinguished beforehand, and sharp dissection 

must be continued with small moves. Otherwise, a 

vascular injury that will develop, for example in a 

sphenoid wing meningioma adherent to the MCA 

branches, may cause serious morbidity and 

mortality. We continue the circumferential dissection 

until the tumor tissue is completely released from all 

its attachments. Finally, and only after full release is 

achieved, the tumor tissue is removed en bloc. 

Another important point is that the vascular 

penetration area is determined exactly if we come 

across the main vascular structures when turning 

around the periphery of the tumor or if the main 

vascular structures providing cerebral perfusion are 

penetrating into the tumor.  

The dissection is continued by skipping this 

section in this case. The next thing to do after fully 

turning around the tumor is to follow the vascular 

structure. This is possible with controlled incisions 

and partial resections in the tumor tissue in that 

area. I believe it is not correct to call resection of the 

capsule together with the pieces debulking. I believe 

that resection with this strategy is more controlled 

than with debulking in cases where the main 

vascular structures are surrounded by the tumor. 

However, debulking should be performed very 

carefully if the distal or proximal section of vascular 

penetration cannot be detected and tumor removal 

has to be continued.  

Radiological results should be thoroughly 

evaluated before the surgery. Film footage should be 

available during surgery. The use of neuro-

navigation may also be beneficial. The 

circumferential dissection should be deepened in a 

controlled manner and should not cause tension in 

the vascular structure. Gross total resection should 

be decided on by considering the profit-loss 

relationship. The principle of 'primum non nocere' 

should always be considered. For example, it may be 

more important to decide under the guidance of this 

perspective when working on medial sphenoid wing 

meningiomas and paraclinoid meningiomas.  

Yasuo Suga et al. describe the birth-like excision 

of a giant falx meningioma following intraoperative 

acute brain swelling in their case report. They 

mention that the mass was pushed out en bloc by 

the brain after the falx connection was separated. It 

is emphasized that the relative hyperemia in the 

tissue surrounding the tumor due to sudden brain 

swelling induced by the craniotomy and the sudden 

decrease in intracranial pressure facilitates the en 

bloc pushing of the tumor from the brain. One of the 

conclusions that can be drawn here is that brain 

elasticity may allow circumferential dissection even 

in giant meningiomas. This may be an indirect 
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indication that internal decompression is not an 

essential stage even in such meningiomas. (1). 

Sivashanmugam Dhandapani et al. have reported 

that internal decompression may increase the 

amount of bleeding and the duration of the surgery, 

especially for meningiomas with high intra-mass 

vascularity, in their series where debulking was not 

used. Less bleeding and shorter surgery duration 

were emphasized as the most important advantages 

of en bloc removal. En bloc resection was decided on 

after separation from the dural connection in this 

article. In our opinion, if a suitable arachnoid plane 

was located, en bloc removal was performed by 

deepening the circumferential dissection without 

internal decompression. We believe there is a clear 

contraindication for en bloc extraction when the 

main vascular structures remain inside the tumor. 

However, the circumferential dissection should be 

advanced as far as possible to the vascular region 

while preserving the arachnoid plane even when en 

bloc extraction is not possible. Entry should be made 

by cutting the capsule in areas where vascular 

structures remain on the inside. Otherwise, intra-

tumor decompression will increase bleeding from 

the first moment and the possibility of distinguishing 

tumor cleavage and proceeding with the case in a 

controlled manner will be lost. The preservation of 

intratumoral or peritumoral vascular structures may 

also become difficult in these cases (2). 

Kaarakhan et al. have mentioned en bloc 

resection to be the most important surgical option in 

a giant meningioma case with extra- and intracranial 

spread (4). A long duration of surgery will greatly 

increase the amount of bleeding in giant 

meningiomas. The biggest factor in prolonged 

surgery is the lost time during the debulking phase 

and continuous bleeding in the form of oozing. The 

aim should therefore be the rapid decrease of the 

peroperative tumor burden to the desired levels and 

if possible total removal, in addition to safe surgery. 

Surgical maneuvers such as total removal may be the 

most important strategy for large and giant 

meningiomas where the main vascular structures 

are not penetrating. Our recommendation in this 

regard is the preoperative consideration of en bloc 

resection, taking our previously mentioned 

guidelines into account. 

Debulking is generally not necessary during 

surgery for small meningiomas, especially for small 

meningiomas in the frontal, parietal, or occipital 

convexity. We believe that the localization of the 

tumor is more important than its size. Debulking is 

not required for a 3 cm convexity meningioma but 

may be primarily required during dissection of the 

vessels and cranial nerves in the tuberculum sella or 

clinoid. Debulking was not required during the 

resection of the 3 cm tuberculum sella meningioma 

in our series, and the tumor was resected en bloc 

with no additional neurodeficiency developing in the 

patient. The decision here will of course be shaped 

according to the experience and peroperative 

opinion of the surgeon. Circumferential dissection 

was not possible in another 3 cm meningioma case 

of tentorial origin due to adhesions in the pial area, 

and the tumor was debulked and resected. Tumor 

pathology of the fibrous type could have contributed 

to this result. 

We performed en bloc resection in 18 of the 21 

meningioma cases in this series. No additional 

neurodeficit occurred in any of these patients. 

Debulking was performed in 3 of the patients. Two of 

these were medial sphenoid wing meningiomas 

while one case was tentorial meningioma. We want 

to emphasize two cases in particular. In one of the 

two patients with medial sphenoid wing 

meningiomas, the M1 segment and the lateral 

lentriculostriate arteries arising from it were 

completely surrounded by the meningioma. Subtotal 

resection was performed in this patient. Although 

the left upper extremity was 2/5 hemiparetic and the 

left lower extremity was 4/5 hemiparetic in the 

postoperative period, a remarkable recovery was 

observed at the one-year follow-up. In the other 

medial sphenoid wing meningioma, the MCA 

segments were adherent to the tumor capsule 

distally in the supero-posterior section, and the 

anterior temporal branch course was in the middle 

posterior. After debulking, all vascular structures 

were released from distal to proximal by sharp 

dissection and the tumor was grossly totally 

removed. The patient was discharged with no 

postoperative deficit.  

En bloc resection is contraindicated in 

meningiomas where the vascular structures are 

surrounded by the tumor. Debulking should be 

performed if the tumor elasticity does not allow 

dissection in cases where the vascular structures or 

cranial nerves are adherent to the tumor capsule. 

However, if the dissection is progressing well, the 

decision to debulk may be left to the surgeon's 
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opinion and experience. Sharp dissection and 

vascular dissection from the periphery to the central 

area should be performed, once a clear view is 

obtained.  

One of the striking points of the current study is 

that surgery was preferred for some small convexity 

meningiomas as well. Choosing follow-up or 

radiosurgery for small meningiomas may cause an 

increase in the size of the convexity meningiomas. 

Surgery becomes more complex in the case of 

growth of small convexity meningiomas when 

radiosurgery is not successful or the patients do not 

come for follow-up. The mean postoperative 

complication rate for these patients is around 

10%(5). A large tumor lodge may increase the risk of 

intracerebral hematoma, CSF fistula, and infection 

(5).  

Surgery is therefore the gold standard for 

convexity meningiomas up to 2.5 cm in diameter, if 

the patient's age is also suitable. En bloc resection 

was performed in all of the convexity meningiomas 

we operated on. None of them required debulking, 

enabling a short duration of surgery with a low 

amount of bleeding.  

An interesting technical note regarding convexity 

meningiomas in the literature is that a vacuum 

retractor system that is connected to the operating 

room aspiration system has been reported. The 

authors emphasized that the pulling effect of this 

system on the neurovascular structures around the 

tumor was safer than with classic methods and 

allowed for fast and safe en bloc resection of 

convexity meningiomas with little or no pressure on 

the surrounding cerebral tissue (6). We would like to 

mention the importance of the current article that 

highlights en bloc resection with a new technique 

where a vacuum assistant was used. Although our 

surgery were more classical, the objective was again 

safe en bloc resection.  

The advantages of the en bloc resection method 

have been reported as less bleeding, shorter surgical 

duration, low probability of residual tumor, and low 

recurrence rate in the meningioma series of 

Dhandapani. One disadvantage is that the method 

requires good cleavage, which may not be possible 

in anaplastic or malignant meningiomas. Fibrous 

type meningiomas may also not be suitable for en 

bloc resection, as in our case. In addition, the method 

is contraindicated if the tumor has encircled major 

vascular structures. It has been reported that deeply 

located tumors may not be suitable for this method 

and we partially agree with this point of view. En bloc 

resection of deep-seated meningiomas, and 

especially large-diameter ones, should be avoided if 

there is a risk of strain or damage to normal cerebral 

tissue during maneuvering with the bipolar cauter. 

Debulking is necessary in these cases. We would also 

like to point out that we performed en bloc resection 

of a 3 cm tuberculum sella meningioma. Even though 

this tumor is deeply located, trans-Sylvian 

intervention may have provided us an advantage as 

regards retraction of the brain. Therefore, it may be 

more accurate to decide on the en bloc or debulking 

method during the surgery   

One of the remarkable points in our study is that 

brain and tumor elasticity allowed the release of the 

ICA/MCA/ACA and distal branches adhering to the 

tumor capsule in 5 of the 7 meningioma cases 

penetrated by ICA/MCA/ACA and branches. This was 

especially true for the distal MCA/ACA segments. 

However, release and en bloc resection were also 

possible in the case of tuberculum sella meningioma, 

which was also adherent in the ICA, A1-M1 region. 

The optic nerve was elongated unilaterally due to 

tumor growth in this case. En bloc resection should 

not be attempted in any case where the optic nerve 

is stretched. En bloc resection is possible for spheno-

sylvian or lateral sphenoid wing meningiomas. The 

most appropriate method for medial sphenoid wing 

or paraclinoid meningiomas is to reduce the tumor 

volume by debulking. Mobility is also low in the 

proximal arterial segments and performing gradual 

resection by debulking can be vital. Debulking was 

performed for two medial sphenoid wing 

meningiomas in our series. The main option is total 

or sub-total resection for tumors with significant 

arterial structure penetration.  

The biggest advantage of en bloc resection may 

be the significant shortening of the surgery, due to 

skipping of the debulking phase. The amount of 

bleeding may also decrease significantly in these 

cases, as evident in our series. 

The Glasgow Outcome Score was 5 in all our 

cases that had undergone en bloc resection. This 

may indicate that the en bloc resection technique 

does not harm the patient in properly chosen cases. 

 

CONCLUSION  

Although debulking is an important step in 

meningioma surgery, it may not be beneficial for 
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every case. On the contrary, it can prolong the 

duration of surgery. However, debulking or en bloc 

resection may be preferred according to the opinion 

and experience of the surgeon in cases where the 

main vascular structures and cranial nerves are 

adherent to the capsule of the meningioma. En bloc 

resection is contraindicated in meningiomas where 

the main vascular structures are encircled and 

subtotal resection can also be considered in these 

cases.  
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