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ABSTRACT

We present the case of a 77-year-old female patient with complete paraplegia of two
weeks duration, occurring on a background of slowly progressive bilateral lower-limb
motor deficit spanning approximately three years. Imaging studies revealed a giant
spinal intradural extramedullary (IDEM) meningioma at the T1-T3 level. The patient
had a very good neurological postoperative outcome, and the associated
complications also resolved.

INTRODUCTION

Meningiomas are often benign, slow-growing tumors with a peak age
incidence between 40 and 70 years and a male:female ratio of 1:42.
Spinal meningiomas represent 12% of all meningiomas and 25-45% of
all intradural spinal tumors’. The thoracic region was the most frequent
location (71.1%), followed by cervical and lumbar locations’.

CLINICAL PRESENTATION
A 77-year-old female patient from a rural area was admitted as an
emergency in our department with complete, flaccid motor paraplegia
at the T3 level (SK 50, MRS 4). The complete motor paraplegia had
developed approximately two weeks earlier, on a background of a
slowly progressive bilateral lower-limb motor deficit for about three
years. Physical examination also revealed diffuse crural paresthesias,
superficial hypesthesia with a sensory level at T3 on the right and T2 on
the left, brisk abdominal and lower-limb deep tendon reflexes, and a
bilateral Babinski sign.

Her medical history indicated that the patient suffered from stage 3
NYHA hypertension and chronic ischaemic heart disease.

Contrast-enhanced thoracic spinal MRI revealed a giant IDEM spinal
tumor (T1-T3) (Figures 1-3).
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Figures 1 and 2. Preoperative sagittal (Figure 1) and coronal
(Figure 2) T1-weighted MRI with gadolinium: hyperintense,
huge IDEM spinal tumor T1-T3 (blue arrows); dural tail cranial
posterior and caudal posterior and anterior (Figure 1) and
caudal left (Figure 2) (violet arrows); T1-T2 left foraminal
extension (green arrow).

Figure 3. Preoperative axial T1-weighted MRI with gadolinium:
hyperintense, huge IDEM spinal tumor T1-T3 (blue arrow). In
the right part, at the T2-T3 level, anterior and lateral, an
extremely thin lamella of spinal cord is compressed by the
tumor (red arrow).

Neurosurgical intervention: T12-L4 laminectomy,
complete tumor excision using 3.5x Zeiss loupes
magnification.

Histopathological examination: syncytial tumor
proliferation of cells with eosinophilic cytoplasm and
benign nuclei with vesicular chromatin. Frequent
psammomatous calcification. No mitoses, necrosis,
or nuclear atypia. Conclusion: psammomatous
meningioma WHO CNS grade 1 (Figure 4).

Figure 4. Psammomatous meningioma WHO CNS grade 1.
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Surgical management of the tumor and its dural
adhesions

* Posteriorly, the tumor and the adherent dura were
removed under magnification (Simpson Grade ).

* Posterolaterally, the inner dural surface and tumor
adhesions were completely dissected and resected
(leaving the outer dural surface, which was not
infiltrated by the tumor, intact).

* In the anterior and lateral regions, as well as within
the left T1-T2 foramen, the tumor adhesions to the
dura mater were aggressively coagulated (Simpson
Grade ).

Intraoperative prevention of iatrogenic
myelopathy and iatrogenic spinal cord ischemia

+ The tumor was progressively removed under
magnification (using bipolar coagulation at minimum
intensity) until only a layer as thin as an onion skin
remained. Thus, the main objective was
accomplished: not to move the tumor at all
Consequently, the thin, transparent section of the
spinal cord, measuring a few millimeters and lying
adjacent to the tumor, sustained no surgical trauma.
+ At the interface between the residual tumor, the
residual spinal cord, and the neovascular capillaries,
we gently supported the residual tumor using the
finest suction tip (1.5 mm diameter), progressively
coagulated the neovascular capillaries at a distance
from the adjacent spinal cord using bipolar forceps
at minimum intensity, and progressively cut the
coagulated vessels. Gentle irrigation with warm
normal saline was performed after each coagulation
(Figure 5).
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Figure 5. Schematic drawing of the microsurgical technique at
the interface between the tumor, the residual spinal cord and
the neovascular capillaries (labels in Romanian).
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Prevention of CSF fistula

* Watertight continuous suture of the dura mater.

* Four-layer suture of the anatomical planes. We
fashioned a vascularized muscle patch from the
thoracic paravertebral muscle bed and sutured it at
four points to the adjacent structures and the
underlying dura mater.

+ External drain with a dual purpose (drainage of
epidural and deep intramuscular fluids such as blood
and potentially CSF, and bacteriological culture and
antibiogram from the fragment collected at the
wound end of the drain).

Reduction of CSF production

* Acetazolamide was administered for 7 days, until
passive mobilization involving assisting the patient to
sit at the edge of the bed.

* Fluid restriction regimen with serum electrolyte (Na,
K) monitoring every 2 days.

Prevention of pressure ulcers and
thromboembolism

* Anti-decubitus mattress.

* Anticoagulation (Clexane 0.6 ml SC/day, starting on
the first postoperative day, with INR monitoring).

* IV hydration (2000 ml/day) with normal saline and
5% glucose.

* Chest percussion and patient repositioning every 2
hours.

Complications

Contamination of the surgical wound with
Escherichia coli, sensitive to ceftazidime. Ceftazidime
2 g/day was administered for 21 days, associated
with probiotics 2 times/day (to prevent Clostridium
difficile enterocolitis).

Neuroprotection to facilitate motor and sensory
neuro-recovery

Cerebrolysin was administered postoperatively for
one year as follows:

+ Cerebrolysin 30 mg/day IV for 6 months;

* Cerebrolysin 10 mg/day IV for the subsequent 6
months.

Neuro-rehabilitation

Passive mobilization at the bedside starting on the
first postoperative day. After day 7, with the surgical
wound healing well—dry and free of CSF fistula—the

patient was gradually mobilized to the edge of the
bed and subsequently to a wheelchair.

Total hospitalization: one month. At discharge,
the paraplegia had begun to diminish (the patient
was able to perform incomplete flexion of the lower
legs and thighs). One year postoperatively, the
patient was walking with the aid of a walker (ASIA 4/5;
SK 70, MRS 3). Sensory disturbances improved,
though residual L3-level hypoesthesia and upper
thoracic paresthesias persisted, with reduced
intensity compared to the preoperative neurological
status. Clinical monitoring continued for five years.
The patient declined further radiological
examinations.

DiscussIiON

Meningiomas are often benign, slow-growing tumors
with a peak age incidence between 40 and 70 years
and a male:female ratio of 1:42. Spinal meningiomas
represent 12% of all meningiomas and 25-45% of all
intradural spinal tumors'. The thoracic region was
the most frequent location (71.1%), followed by
cervical and lumbar locations.

Age: the association between age and
unfavorable outcomes was reported in 11 studies.
Older age was significantly correlated to unfavorable
outcomes in four studies®.

Tumor size and spinal cord compression: a larger
tumor size was associated with worse outcomes in
two out of five studies®.

Since spinal meningiomas are benign and slow-
growing lesions, the diagnosis is often delayed, and
in the elderly the symptoms may be attributed to
pre-existing age-related pathologies rather than to a
spinal tumor™,

The most relevant predictors of unfavorable
outcomes were poor preoperative status, longer
time from diagnosis to surgery, and surgery of
recurrent tumors®,

When recognized early, gross total resection is
often achievable and associated with favorable
neurologic recovery and long-term disease control*
6, The degree of postoperative neurological
improvement correlates strongly with the magnitude
and duration of preoperative cord compression and
the severity of deficits at presentation; prolonged
compression portends worse motor recovery
despite technically successful tumor removal’.

The Simpson grading scheme is the one most
commonly used in meningioma surgery to describe



the extent of tumor resection and to estimate the
likelihood of tumor recurrence. It is still uncertain
whether removal of the dura (Simpson grade 1)
prevents recurrence'®. Tumor recurrence may occur
many years after surgery. Heon Kim et al. calculated
a mean clinical progression-free survival of 17 years
for patients who underwent Simpson grade 2
resection, in which the dural attachment is left but
coagulated®,

A complete resection (Simpson I-Ill) was achieved
in 88.7%’. Postoperative complications consisted of
CSF leakage and wound healing problems. Three
patients died of direct postoperative complications
(1.8%)". Clinical outcome showed improvement in
117 patients out of 148 (79.1%) according to the
modified Rankin Scale; 24 patients remained stable
and 7 patients deteriorated'.

The rate of postoperative improvement,
stabilization, or worsening of neurological status was
calculated from 42 different studies. Most patients
either improved (65.2%) or remained unchanged
(28.8%)°.

Postoperative  complications  after  spinal
meningioma surgery': CSF leakage, ELD/EVD
needed, postoperative wound infection, sepsis, skin
defect needing split skin graft, respiratory
insufficiency, pulmonary bleeding, mucous plug,
pneumonia, pulmonary embolism, hyperglycemia
due to corticosteroid use, difficult to treat (wound)
pain, urinary tract infection, worsening of
neurological status, increased paresis, Brown-
Séquard syndrome, syrinx development, spinal cord
edema with hydrocephalus and secondary
meningitis, ileus, cardiac decompensation, epileptic
seizures, hypertension, hypotension in women,
spinal meningiomas occur in 80% in the thoracic
region?3,

Cerebrospinal fluid leak, transitory or permanent
neurological impairments, and infections are the
most commonly reported complications, while
pulmonary embolisms were behind most of the
fatalities"121314,

Treatment of postoperative CSF fistula.
Management algorithms emphasize an escalation
from 2026 Musa et al.'® conservative measures
(positioning, local compression, acetazolamide,
antibiotics when indicated) to definitive surgical
repair when leaks persist or a wound infection
occurs®?,
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Ensuring an essential list of neurosurgical
consumables (watertight suture materials, basic
sealants, closed-suction drains, empirical broad-
spectrum antibiotics for wound infection) and
prearranged procurement pathways reduces
treatment delays. Where sealants are unavailable,
careful multilayered closure and use of lumbar CSF
diversion (when feasible) are supported alternatives
in guidance documents'®,

Severe complications such as death, coma,
iatrogenic spinal cord injury, instability that required
fixation, and thromboembolism were relatively rare.
Thromboembolism was the most common of the
severe complications and the most common cause
of perioperative death in patients surgically treated
for spinal meningiomas®.

In summary, spinal meningioma surgery is a
relatively safe procedure with a complication risk of
7.4%°. Although most of these complications are
mild and resolve conservatively (Ibanez 1, 58.2%),
there are also more severe complications requiring
invasive treatment (Ibanez 2, 36.3%) or leading to
severe impairment and even death (Ibanez 3 and 4,
5.5%). lbanez grade 1 complications, such as
postoperative urinary tract infections or diarrhea,
may be underreported due to their relative
insignificance. In total, severe complications
characterized as Ibanez 3 or 4 occurred in 0.11% of
all 16,751 spinal meningioma surgeries regarded in
this section. Although rare, thrombosis prevention
strategies in target patients could help reduce the
risk of Ibanez 4 complications, which mainly
consisted of thromboembolic events',

The majority of patients will show improvement
of neurological function after tumor removal.
Mortality may occur in patients of extreme high age
and with severe co-morbidities’.

Spinal meningioma surgery was found to be safe
and effective. Most patients (78.9%) had good
postoperative outcomes, and only a small minority
(6%) experienced postoperative worsening. The
most relevant and consistent predictors of
unfavorable outcomes across studies were poor
preoperative status, longer time to surgery, and
surgery of recurrent tumors?>.

The recurrence rate after spinal meningioma
surgery is close to 6%, with an average of 5 years
from index surgery to recurrence. Half of the studies
had follow-up times shorter than the average time to
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recurrence and a large number of tumors recurred
after eight to ten years®.

CONCLUSIONS

* The patient’s surgical treatment was essential to
ensure the possibility of her neurological status
progressing from disability to basic independence—
a mandatory factor for a good postoperative quality
of life.

+ Surgical intervention was not the only medical
strategy for this patient. Each therapeutic strategy,
including patient care in the ICU, nursing,
neuroprotection, and neurorehabilitation,
constituted an indispensable component in
achieving a favorable medical outcome, both
postoperatively and perioperatively, in the short and
medium term and, hopefully, in the long term as
well.

+ Life-threatening intraoperative and perioperative
complications were primarily attributable to pre-
existing conditions and potentially compromised
preoperative immunity; these were successfully
prevented or resolved.

+ The patient’s advanced age did not constitute a
contraindication for surgery; rather, it served as an
additional source of motivation for the medical
teams involved in the various stages of her
treatment.

Abbreviations

CSF - cerebrospinal fluid;

IDEM - intradural extramedullary tumors;
KPS - Karnofsky Performance Score;

MRS - modified Rankin Scale;

MRI - magnetic resonance imaging.

Authors’ contributions

All authors contributed to the study conception.
Surgical intervention was performed by BD and THA.
Anesthesia and intensive care for the patient were
provided by BM. Histological examination of the
tumor tissue was performed by LS. Material
preparation, data collection and analysis were
performed by BD and THA. The first draft of the
manuscript was written by BD and all authors
commented on previous versions of the manuscript.
All authors read and approved the final manuscript.

REFERENCES

1.

10.

11.

12.

13.

Kwee LE, Harhangi BS, Ponne GA, Kros JM, Dirven CMF,
Dammers R. Spinal meningiomas: Treatment outcome
and long-term follow-up. Clinical Neurology and
Neurosurgery 2020;198:106238.

Solero CL, Fornari M, Giombini S, Lasio G, Oliveri G,
Cimino C, Pluchino F. Spinal meningiomas: review of 174
operated cases. Neurosurgery 1989;25:153-160.
Gottfried ON, Gluf W, Quinones-Hinojosa A, Kan P,
Schmidt MH. Spinal meningiomas: surgical management
and outcome. Neurosurg Focus 2003;14.

Dang DD, Mugge LA, Awan OK, Gong AD, Fanous AA.
Spinal meningiomas: a comprehensive review and
update on advancements in molecular characterization,
diagnostics, surgical approach and technology, and
alternative therapies. Cancers. 2024;16.
doi:10.3390/cancers16071426

El-Hajj VG, Pettersson-Segerlind J, Fletcher-Sandersjoo A,
Edstrom E, ElImi-Terander A. Current knowledge on spinal
meningiomas - surgical treatment, complications, and
outcomes: a systematic review and meta-analysis (part
2). Cancers. 2022;14. doi:10.3390/cancers14246221
Haegelen C, Morandi X, Riffaud L, Amlashi SF, Leray E,
Brassier G. Results of spinal meningioma surgery in
patients with severe preoperative neurological deficits.
Eur Spine J. 2005;14:440-4. doi:10.1007/s00586-004-
0809-y

Champeaux-Depond C, Penet N, Weller J, Huec JL, Jecko
V. Functional outcome after spinal meningioma surgery.
A nationwide population-based study. Neurospine.
2022;19:96-107. doi:10.14245/ns.2143186.593
Castillo Jr JA, Price R, Kim KD. Management of CSF leaks
after elective spine surgery: routine laminectomy leads to
fatal discitis and sepsis. WebM&M: Case Studies
[Internet]. Agency for Healthcare Research and Quality,
Rockville, MD; 2019.

Fang Z, Tian R, Jia YT, Xu TT, Liu Y. Treatment of
cerebrospinal fluid leak after spine surgery. Chin ]
Traumatol. 2017;20:81-3. doi:10.1016/j.cjtee.2016.12.002
Musa G, Munkondya A, Mwanza LE, et al. Giant Thoracic
Meningioma: Missed Diagnosis and Challenging
Management in a Resource-Limited Setting. Cureus
2026;18(2):e104315. doi:10.7759/cureus.104315
Champeaux-Depond C, Penet N, Weller ), le HuecJC, Jecko
V. Functional Outcome after Spinal Meningioma Surgery.
A Nationwide Population-Based Study. Neurospine
2022;19:96-107.

Pettersson-Segerlind J, Fletcher-Sandersjoo A, Tatter C,
Burstrom G, Persson O, Forander P, Mathiesen T, Bartek
J Jr, Edstrom E, EImi-Terander A. Long-Term Follow-Up
and Predictors of Functional Outcome after Surgery for
Spinal Meningiomas: A Population-Based Cohort Study.
Cancers 2021;13:3244.

Tominaga H, Kawamura |, ljiri K, Yone K, Taniguchi N.
Surgical Results of the Resection of Spinal Meningioma
with the Inner Layer of Dura More than 10 Years after
Surgery. Sci Rep. 2021;11:4050.



15.

Saito T, Arizono T, Maeda T, Terada K, Iwamoto Y. A Novel
Technique for Surgical Resection of Spinal Meningioma.
Spine 2001;26:1805-1808.

Kim CH, Chung CK, Lee SH, Jahng TA, Hyun SJ, Kim K],
Yoon SH, Kim ES, Eoh W, Kim HJ, et al. Long-Term
Recurrence Rates after the Removal of Spinal
Meningiomas in Relation to Simpson Grades. Eur Spine J.
2016;25:4025-4032.

16.

17.

Giant TI-T3 spinal meningioma in an elderly patient

Nakamura M, Tsuji O, Fujiyoshi K, Hosogane N, Watanabe
K, Tsuji T, Ishii K, Toyama Y, Chiba K, Matsumoto M. Long-
Term Surgical Outcomes of Spinal Meningiomas. Spine
2012;37:E617-E623.

Gezen F, Kahraman S, Canakci Z, BedUk A. Review of 36
Cases of Spinal Cord Meningioma. Spine 2000;25:727-
731.



