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Abstract

Postoperative pseudomeningocele is a rare, but still existing, complication after spinal surgeries. It may be asymptomatic or presented
with back pain, radicular pain or headaches. Many pseudomeningoceles resolve spontaneously, others require revision surgery with
dural repair. We present a female patient who underwent duroplasty treatment for a massive postoperative lumbar pseudomeningocele
measuring 22.57 cm in length after broad laminectomy. A 71-year-old female with previous thoracolumbar T10-L5 instrumentation
surgery, underwent a L2-5 broad laminectomy due to severe canal stenosis at the L2-5 level. Intraoperatively, an accidental spotted
durotomy occurred at the level of L4-5. Primary repair was not feasible, so artificial dura was placed. Postoperatively the patient pre-
sented with cerebrospinal fluid (CSF) leak, which was treated with external lumbar drain and bedrest. Three months later, our patient
presented to our outpatient clinic with a large 15 cm long bulging mass at the surgical site without any neurological deficit. A lumbar
CT scan was conducted and a gigantic lumbar pseudomeningocele of 22.57 cm length and 6.29 cm width from the level of T11 to S2
was observed. We performed a revision surgery with duroplasty and there was no recurrence of CSF leak or pseudomeningocele after
7 months follow-up.

Pseudomeningoceles are rare post-operative complications. Although treatment options are controversial, they should be recognized
soon enough in order to avoid central nervous infections, neurological deficits and further comorbidities.
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headaches.®! Pseudomeningoceles more than 8 cm in size
are described as giant pseudomeningoceles and those more
than 5 cm as large.?) MRI scan is the gold standard for di-

INTRODUCTION

Pseudomeningocele consists of an extradural collection of
cerebrospinal fluid (CSF) after spinal surgeries at the site
of the wound and the cause is frequently iatrogenic. The
incidence of pseudomeningoceles following spinal lumbar
surgeries varies between 0.07%-2%.!!! Incidental or iatro-
genic durotomy has been estimated to occur in 1% to 17%
of spinal surgery cases.?] They may be asymptomatic or
present with back pain, radicular pain, nausea, dizziness or

agnosis as pseudomeningoceles appear hypointense on T1
weighted sequences and hyperintense on T2 weighted se-
quences respectively.

Management options for pseudomeningoceles are de-
batable. Small or medium-sized and asymptomatic ones
shall be observed and treated conservatively, as they may
resolve spontaneously.* In symptomatic patients though,
revision surgery may be required to repair the CSF leak and
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treat caused symptoms. A few case reports are found in the
literature and our aim is to add our experience and repair
method to the existing literature.*®!

CASE REPORT

Pre-operative course

A 71-year-old female patient with a history of hypertension,
hyperlipidemia, depression, increased body mass index and
previous thoracolumbar T10-L5 instrumentation surgery,
underwent a L2-5 broad laminectomy in June 2021 due to
severe canal stenosis at L2-5 level. Previously, the first instru-
mentation was performed in a different neurosurgical clinic
a few years ago due to degenerative spondylolisthesis without
any referred clinical or imaging stenosis at that time. Intraop-
eratively, an accidental spotted durotomy occurred at the lev-
el of L4-5. It was not feasible to be sutured as we did not have
direct view of the leak, we guess our maneuvers or a bony spur
caused the tear laterally. Artificial dura was placed through-
out the levels of laminectomy as well as glue. Postoperatively,
the patient presented with CSF leak from the wound, fever,
headache, nausea and low back pain. After four days of im-
mobilization with no resolution of CSF leak, we placed an
external lumbar drain and the patient was kept in bedrest for
16 days in total. Antibiotics were administered for 18 days
overall. Laboratory blood and CSF tests came back normal
and no pathogen was found in CSF cultures. After 18 days
of hospitalization our patient was discharged afebrile, fully
mobilized, without low back pain and CSF leak.

Three months later, our patient presented to our outpa-
tient clinic with a small edema at the site of operation and
low back pain without any neurological defect. A lumbar CT

scan was conducted and a gigantic lumbar pseudomeningo-
cele was observed as shown in Fig. 1. Its length was 22.57 cm
and width - 6.29 cm arising from the level of T11 to S2. We
proposed surgical treatment for this complication at the time
of diagnosis, which the patient initially refused. She finally
consented to the operation 6 months afterwards.

Surgery

During these 9 months after the laminectomy, the patient de-
veloped a large 15 cm long bulging mass over the surgical site
which reached the skin. We performed a revision surgery with
duroplasty. Right underneath the vertical skin incision, the
pseudocelic sac/membrane was found stretched and bulging.
A vertical incision at the sac was made and a large amount
of yellowish CSF was drained and sent for laboratory tests
and CSF cultures. After complete CSF drainage and removal
of the previous artificial dura, no dura tear was observed, not
even after Valsalva maneuvers. Figs 2A-2C show thoroughly
the steps of wound closure. Dural integrity was augmented
with sufficient layers of fibrin glue sealant, subcutaneous adi-
pose tissue and new artificial dura. We also performed an ad-
ditional parallel paramedian lumbar incision and retrieved
the subcutaneous adipose tissue we needed. Afterwards, 2.0
vicryl watertight sutures of muscle fascia and subcutaneous
tissue were placed in multiple layers. The skin was closed
with 2.0 Nylon sutures. Routine postoperative antibiotics
were administered. At the first postoperative day, the patient
presented with a 38°C fever. After complete investigation,
the fever was attributed to percutaneous thrombophlebitis.
The remaining postoperative course was uneventful. She was
discharged after 7 days afebrile and fully mobilized. At the
7-month follow-up, there was no pseudomeningocele appear-
ance in MRI as shown in Fig. 3 as well as no bulging lumbar
mass as shown in Fig. 4.
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Figure 1. Preoperative lumbar CT scan showing pseudomeningocele 22.57x6.29 cm in size.
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Figure 2. Intraoperative stages of packing and wound closure. A: A full view of the previous instrumentation surgery without any
obvious CSF leak at any surgical site; B: Complete coverage with artificial dura; C: Watertight sutures using percutaneous adipose tissue
underneath and in between the muscle fascia, which extended in multiple layers in anatomical order with 2.0 Vicryl sutures.

DISCUSSION

Pseudomeningoceles develop when breach of the dura and
the arachnoid layers occurs and CSF leaks into the paraspi-
nal tissues. Unrepaired small dural tears with an arachnoid

breach may result in one-way CSF flow like a valve mech-
anism. This valve mechanism leads to the formation of a
cyst surrounded by fibrous connective tissue overtime.(®®!
When the leak is continuous and there is free space, a fi-
brous cystic wall develops forming an evolving cavity filled
with CSE.
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Figure 3. Postoperative MRI scan. T2 sequence sagittal and axial respectively.

Figure 4. A: Preoperative bulging lumbar pseudomeningocele. B: Complete disappearance of the pseudomeningocele.

Up to this day, few studies have described lumbar post-
operative pseudomeningoceles.!>8) Hyndman and Gerber
were the first to report post-operative pseudomeningoce-
les in 1946.1% Raudenbush et al. described three cases with
compressive pseudomeningoceles and neurological defect
which were treated with decompression and dural repair.?!
Solomon et al. reported four cases of large asymptomatic
pseudomeningoceles that resolved spontaneously, as three
of the patients denied surgical treatment and the fourth
showed resolution while waiting for surgery.l) Gupta and
Narayan also reported two patients with pseudomeningo-
celes that were treated with dura repair as the defect was
easily seen at revision surgery.”!

To our knowledge, this is the largest pseudomeningocele
0f 22.57 cm reported ever in the literature. A previous study
of Enke et al. described their case of giant pseudomeningo-
cele and it was measured 8 cm and was the largest lumbar
one to date regarding their review of literature.l*! Weng
et al. also reported a case series of 11 patients treated for
their giant pseudomeningoceles and these were measured
between 8-11 cm in length.[®) Last but not least, Surapaneni
et al. reported their case of giant pseudomeningocele that
measured 14x2.8 cm and was surgically treated.)

Our patient developed the pseudomeningocele 3 months
postoperatively. Several risk factors predispose for pseudo-
meningocele formation including advanced age, history of
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previous surgery in the same area, the lumbar area in oppo-
sition to cervical or thoracic, resident involvement and the
length of the incision.['®!!) Takahashi et al. retrospectively
examined 1014 cases of post-operative pseudomeningoceles
and found a slight female predominance, higher incidence
in older patients with degenerative spondylolisthesis (9%)
or juxtafacet cysts (18.2%).!'! Smorgick et al. also report
older age, previous surgery, and degenerative spine disease
as risk factors.' Our patient had all the aforementioned
risk factors: advanced age, female sex, two previous surger-
ies at the very same site for degenerative spinal disease.

However, this delay in development may be attributed
to the local use of anti-adhesive agents in order to prevent
postoperative adhesions, as they may interfere with fibro-
blast migration and normal healing.[¥! Additionally, lit-
erature demonstrates that when a pseudomeningocele is
observed immediate repair is required in order to prevent
fistula formation and infection. Our patient proceeded to
surgery 9 months after the laminectomy without any signs
of infection or fistula formation.

Treatment options remain controversial among sur-
geons as the site, the size and the neurological defect play
key role to the treatment strategy.!'?! Surgical options in-
clude observation, surgical direct repair, patch techniques
(autografts, allografts or fibrin glue), application of dural
blood patch or CSF diversion (lumbar shunt or subarach-
noid drain).>1314! In our case, we didn’t find a clear CSF
leak so we decided to fill the cavity with patches from au-
tograft adipose tissue and artificial dura and fibrin glue fol-
lowed by meticulous closure of surgical layers. It is difficult
to discern which technique is the most efficacious as very
few data exist in literature and these data refer successful
results.[>8) One thing is for sure that prevention is probably
the best approach.['?]

CONCLUSION

Although pseudomeningoceles are rare postoperative com-
plications, a neurosurgeon should maintain a high index
of suspicion when an accidental durotomy occurs intraop-
eratively and re-evaluate the patient postoperatively. Early
recognition is significant for such a complication, because it
can cause neurological deficit or be a site of central nervous
infection and cause further significant comorbidities. Treat-
ment options are still controversial, nevertheless symptom-
atic patients should be re-operated as soon as possible.

Acknowledgements

The authors have no support to report.

Post-Operative Gigantic Lumbar Pseudomeningocele

Funding

The authors have no funding to report.

Competing Interests

The authors have declared that no competing interests exist.

REFERENCES

1. Enke O, Dannaway J, Tait M, et al. Giant lumbar pseudomeningocele
after revision lumbar laminectomy: a case report and review of the
literature. Spinal Cord Ser Cases 2018; 4:82.

2. Raudenbush BL, Molinari A, Molinari RW. Large compressive pseu-
domeningocele causing early major neurologic deficit after spinal sur-
gery. Global Spine ] 2017; 7(3):206-12.

3. Surapaneni S, Hasoon J, Orhurhu V, et al. Presentation and manage-
ment of a postoperative spinal pseudomeningocele. Pain Ther 2020;
9(1):333-5.

4. Solomon P, Sekharappa V, Krishnan V, et al. Spontaneous resolution
of postoperative lumbar pseudomeningoceles: A report of four cases.
Indian J Orthop 2013; 47(4):417-21.

5. Gupta R, Narayan S. Post-operative pseudomeningocele after spine
surgery: rare cause of failed back syndrome. Iran J Neurosurg 2016;
2(1):15-8.

6. Rahimizadeh A, Mohsenikabir N, Asgari N. Iatrogenic lumbar gi-
ant pseudomeningocele: A report of two cases. Surg Neurol Int 2019;
10:213.

7. Shu W, Wang H, Zhu H, et al. Nerve root entrapment with pseudo-
meningocele after percutaneous endoscopic lumbar discectomy: A
case report. ] Spinal Cord Med 2020; 43(4):552-5.

8. Weng Y], Cheng CC, Li YY, et al. Management of giant pseudomenin-
goceles after spinal surgery. BMC Musculoskelet Disord 2010; 11:53.

9. Hyndman OR, Gerber WE. Spinal extradural cysts, congenital and
acquired: report of cases. ] Neurosurg 1946; 3:474-86.

10. Smorgick Y, Baker KC, Herkowitz H, et al. Predisposing factors for
dural tear in patients undergoing lumbar spine surgery. ] Neurosurg
Spine 2015; 22:483-6.

11. Takahashi Y, Sato T, Hyodo H, et al. Incidental durotomy during lum-
bar spine surgery: risk factors and anatomic locations. ] Neurosurg
Spine 2013; 18:165-9.

12. Rege SV, Harshad P. Iatrogenic lumbar pseudomeningocele: A
case report and review of literature, Int ] Med Res Health Sci 2016;
5(1):153-7.

13. Barber SM, Fridley JS, Konakondla S, et al. Cerebrospinal fluid leaks
after spine tumor resection: avoidance, recognition and management.
Ann Transl Med 2019; 7(10):217.

14. Kavishwar RA, Shetty AP, Subramanian B, et al. Postsurgical lumbar
pseudomeningocele treated by ultrasound-guided epidural blood
patch application. Asian ] Neurosurg 2021; 16:827-9.

Folia Medica | 2024 | Vol. 66 | No. 6

915

Folia Medica



Folia Medica

D. Fermeli et al.

NMocneonepayMOHHOE FTMraHTCKOE NOSICHUUYHOE
nceBAOMEHUHIoLene: onucaHue cnyyas

Inouncus ®epmenn’, Bacuneitoc [Tanaiioronynoc!, umurpuoc [Tanagakoc!,
Anpnpeac Teodanomnynoc!, [Terpoc 3amnakuc?, Koncrautun Koncranrtosnuc!

T Omoenenue netipoxupypeuu u uHmepeeHyUoHHoL Hetipopaduonozuu, Yuusepcumemckas 6onvruya Iampol, Ilampa, Ipeyus
2 Omoenenue paduonozuu u UHMePBEHUUOHHOIL Hetipopaduonozuu, Yrusepcumemckas 6onvuya Ilampot, Ilampa, Ipeyust

Appec ans koppecnoHaeHunn: Inounucus Pepmernt, OT/esieHne HeIIPOXUPYPIUM U MHTEPBEHIMIOHHOI HeifPOPaMoIoriy, YHUBEPCUTETCKast 60/Ib-

nuta Iarpsl, [arpa, Ipenys; Email: deniafml@gmail.com; Terr.: +306989548950

[Jata nonyyeHus: 29 anpens 2024 r. ¢ [lata npuemku: 12 mons 2024 r. ¢ flata nyonukaumm: 31 gexabps 2024 r.

O6pasel}, uuTupoBaHua: Fermeli D, Panagiotopoulos V, Papadakos D, Theofanopoulos A, Zampakis P, Constantoyannis C. Post-
operative gigantic lumbar pseudomeningocele: A case report. Folia Med (Plovdiv) 2024;66(6):911-916. doi: 10.3897/folmed.66.e126479.

Pe3tome

[TocneonepanuonHOe MICEBJOMEHMHIOLENE — PEAKOE, HO BCE ellé CyLIeCTBYIOLiee OCI0KHEHNE TI0C/Ie OIepalyii Ha I03BOHOYHMKE.
OHO MOXeT IIPOTeKaTh GeCCHMIITOMHO WM IIPOSBIATCS GOMBIO B CINHE, KOPEIIKOBOIL GOTIbIO MV TOIOBHBIMU 60/sMu. MHOrMe
I[ICeBIOMEHIHTOLIe/Ie PaspeIaloTcsl CIOHTAHHO, IPYTUM TPeOyeTcs: MOBTOPHAS OIepalys ¢ BOCCTAHOBIEHNEM TBEPHOI MO3TOBOIL
o60omouky. MblI IIpefcTaB/IfeM MALMEHTKY, KOTOpas MepeHecIa fYPOIUIACTHUKY 0 IIOBOAY MacCHBHOTO IIOC/IEOIePal[IOHHOTO MOsIC-
HIYHOTO IICEBJOMEHMHIOLENIe ITIMHOM 22.57 CM IOC/Ie IMPOKON TAMUHIKTOMUN. 71-/IeTHAA KEeHIIMHA C IPebIAYIel MHCTPYMEH-
Ta/IbHON OIlepaljyieli Ha ypOBHe I'PY/IONOACHUYHOTO OT/eNa Mo3BoHoYHMKa T10-L5 mepenecia mmpokyio naMuHaKkTomuio L2-5 ns-3a
TsDKEIOTO CTEHO3a KaHajla Ha ypoBHe L2-5. Bo Bpems onepanuu npousouyia crydaiiHas To4e4Has 1ypoTomus Ha yposHe L4-5. Tlep-
BIYHOE BOCCTAHOBJIEHIIE OBIIO HEBO3MOYKHBIM, I09TOMY ObI/Ia YCTAaHOB/IEHA HCKYCCTBEHHAs TBEPAast MO3roBas 06omouka. ITocre ome-
paLuy y mauyeHTKy Hab/Ioamach yTedka CIMHHOMO3T0BOI KuaAKocTy (CSF), KOTOPYIO /IeqnIi Hapy>KHBIM TIOSCHIYHBIM ApeHa)keM
U IOCTEIbHBIM PeXIMOM. Tpu Mecsia CIycTs Halra 60/1bHas 06paTiIach B HAIly aMOY/IaTOPHYIO KIMHUKY C 6OJIbIION BbIMTIPAIOLet
Maccoit A/IMHOM 15 cM B MecTe omnepanun 6e3 Kakoro-mbo HeBpomorndeckoro geduiura. bouta nposenena nosicanynas KT, n 65010
06HAPYXEHO IUTAHTCKOE IOACHUYHOE IICeBIOMEHIHTOLIeTe INHOI 22.57 cM 1 mupynHoIt 6.29 cM ot yposHs T11 go S2. MsI npoBenu
[IOBTOPHYIO OIEpaLyIo C JYPOIUIACTUKOI, ¥ PelMANBA YTEUKN LiepeOpOCIMHATIbHON XXUAKOCTI WM [ICeBIOMEHUHTOLeNIe MocTe 7

MecsAIeB HabmoneHus He 6bI10.

ITceBAOMEHVHTOIIENIE SABIAIOTCA PEAKIMMU MOC/IEONEPAVIOHHBIMIU OCTIOXHEHVAMM. XOTS BapMaHTBI JIeYeHVS ABJIAIOTCA CIIOPHBIMI,
X C/IeflyeT paclo3HaBaTh JOCTATOYHO PAHO, YTOODBI 136eXKaThb MHPEKIINIT IeHTPaIbHOI HEPBHOI CHCTEMBI, HEBPOIOTMYECKOT0 fedu-
LIMTA U JA/IBHEIIINX COIY TCTBYIOLINX 3a00/IeBaHUIL.

KnioueBble cnoBa

AYPOIITACTHKA, ITOCTIEONIEPALIVIOHHOE IIOACHNTHOE IICEBAOMEHVHTOLIETIE, PEBU3VIOHHAA ON€panAa
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