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Intradural sequestration of lumbar disc herniation with cranial
migration: a case report
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At C

Intradural herniation of the intervertebral disc (IHID) is extremely rare. There are only a few reports of cranial migration
of an intradural fragment of a sequestered disc herniation.

Clinical case. A 57-year-old patient who had previously undergone two operations at L5-S1 and L4-L5 levels was
admitted to the hospital with complaints of low back pain with radiation to both legs, numbness in the perineum
and inner surface of the thighs, urinary retention, constipation. Magnetic resonance imaging revealed a 30 mm
mass located at the level of the L3 vertebral body, within the dural sac and filling its entire transverse diameter. The
cauda equina nerve roots were compressed. Surgery was performed: the herniated sequestrum (30x10x10 mm)
was separated from the nerve roots fixed to it and removed. After surgery, sensation in the buttocks and inner thighs
returned, and urinary urge appeared. Rehabilitation is ongoing.

Discussion. In most cases, IHID is diagnosed intraoperatively. In the presented case, the genesis of the formation
remained unclear before surgery, so a laminectomy approach was chosen, which allowed for extensive revision
of the intradural space, thorough radiculolysis, and identification of the cranial migration of the sequestrated disc
herniation. The only effective treatment for IHID is surgery.

Keywords: intradural disc herniation; cranial migration of a disc herniation; intraoperative ultrasound; cauda equina
syndrome; surgery

MeSH terms:

INTERVERTEBRAL DISC DISPLACEMENT - DIAGNOSIS

INTERVERTEBRAL DISC DISPLACEMENT - DIAGNOSTIC IMAGING

INTERVERTEBRAL DISC DISPLACEMENT - SURGERY

INTERVERTEBRAL DISC DISPLACEMENT — COMPLICATIONS

CAUDA EQUINA SYNDROME - DIAGNQSIS

CAUDA EQUINA SYNDROME - ETIOLOGY

LUMBAR VERTEBRAE - DIAGNOSTIC IMAGING

LUMBAR VERTEBRAE - PATHOLOGY

LUMBAR VERTEBRAE - SURGERY

CASE REPORTS

For citation: Evzikov G.Yu., Bashlachev M.G., Gaydash M.I. Intradural sequestration of lumbar disc herniation with
cranial migration: a case report. Sechenov Medical Journal. 2024; 15(4): 51-58. Epub ahead of print 11.10.2024.
https://doi.org/10.47093/2218-7332.2024.1094.17

CONTACT INFORMATION:

Maksim I. Gaydash, neurologist, postgraduate student, Department of Nervous Diseases and Neurosurgery, Sechenov First Moscow
State Medical University (Sechenov University).

Address: 8/2, Trubetskaya str., Moscow, 119048, Russia

E-mail: gaydash_maksim@mail.ru

Ethics statements. Consent statement. The patient consented to the publication of the article “Intradural sequestration of lumbar disc
herniation with cranial migration: a case report” in the “Sechenov Medical Journal”.

Conflict of interests. The authors declare that there is no conflict of interests.

Financial support. The study was not sponsored (own resources).

CEYEHOBCKWM BECTHUK T. 15, Ne 4, 2024 / SECHENOV MEDICAL JOURNAL VOL. 15, No. 4, 2024 51


mailto:gaydash_maksim@mail.ru
https://crossmark.crossref.org/dialog/?doi=10.47093/2218-7332.2024.1094.17&domain=pdf&date_stamp=2024-12-05

NEUROSURGERY ____________________________________________________________________|

Received: 22.07.2024

Accepted: 21.08.2024

Date of publication online: 11.10.2024
Date of publication: 05.12.2024

VIK 616.711.6-007.43-089

UHTpaaypanbHbiA CEeKBECTP MEeXXMNO3BOHKOBOM MPbKMU
NOSICHUYHOro oTAeNna NO3BOHOYHUKA C KpaHUaNnbHOMU
MUrpauuven: KnMHu4YecKoe HabnogeHue

I.IO. EB3sukos, M.I". Banuiaues, M.1. aipam ™
®@I'AOY BO «Ilepswiti Mockosckuiti zocydapcmeennsili meduuurckull ynugepcumem umenu M.M. Ceuenosa»
Mun3sdpasa Poccuu (Ceuenosckuti Yuusepcumem)
yn. Tpyb6eukas, 0. 8, cmp. 2, 2. Mockea, 119048, Poccus

AHH 0T Ly 5

NHTpamypanbHas rpbhka Mexno3soHouHoro aucka (MIM/) BcTpedaeTcs kpaiiHe peako. Coo6LLeHNst 0 KpaHuanb-
HOW MUrpaunu MHTpagypanbHoro GparMeHTa CeKBECTPUPOBAHHOM MPbKM ANCKA eAUHNYHDI.

OnucaHue cnyvas. [launeHT 51 rofia, NePeHecLInii paHee ABe onepauun Ha ypoBHax L5-S1 n L4-LS, rocnuTanu-
3MPOBaH C Xanobamu Ha 60/b B HUXKHE YaCTy CMnHbI C Mppaanaumeit B 06e Horv, YyBCTBO OHEMEHNS B MPOMEX-
HOCTY W MO BHYTPEHHE NOBEPXHOCTY 6eAep, HapyLLEHE MOYENCNYCKaHMSA No TUMY 3aepXKky, 3anop. Mo AaHHbIM
MarHUTHO-pe30HaHCHO ToMorpadun obHapyxeHo 06beMHOe 06pa3oBaHVe Ha YpOBHe Tena N03BOHKa L3 npoTs-
XEHHOCTbK 30 MM, PaCMOOXeHHOE B MONOCTY AyPanbHOro MeLlka 1 3amnoHALLEe BECH ero NonepeyHuK, KopeLl-
KM KOHCKOr0 XBOCTa KOMMpUMMPOBaHbI. [ponaBesieHa onepaums: rpbixesoii cekectp (30x10x10 MM) oTaeneH
0T (UKCMPOBAHHBIX K HEMY KOPELLKOB ¥ yaaneH. ocne onepaLmn BOCCTaHOBMIACh YyBCTBUTENBHOCTL B 0611aCTH
AroAmnL U BHYTPEHHEN NOBEPXHOCTY 6efiep, NOSBUANCH NO3bIBbI HA MOYEUCNYCKaHWE; MPOBOANTCS peabunmtaums.
O06cyxpenne. B 60nblumHcTBe cnyvyaeB UMM/ anarHocTupyeTcs MHTpaonepauyoHHo. B npeactaBneHHOM chy-
Yae reHe3 06pa30BaHMA 40 OMepaLun 0CTaBanCs HesceH, MO3TOMY B Ka4ecTBe A0CTyNa BblibpaHa NaMUHIKTOMMKS,
KOTOpas No3BOAWIA NMPOBECTH WUPOKYID PEBU3UIO MHTPAAypanbHOrO MPOCTPaHCTBA, TWaTenbHbIi pagnkynonms
Y BbISIBUTb KPaHMabHYH MUTPaLIMIO CEKBECTPMPOBAHHOW IPbIXXKW AnCKa. EAMHCTBEHHBIM 3D (OEKTUBHBIM METOAOM
nevenns VM sBnsieTcs XMpypruyeckoe BMeLIaTeNnseTBO.

KnioueBble cnoea: MHTpafypasbHas rpbixa MeXno3BOHOYHOIO ANCKA, KpaHWaibHas MUTPaLns rpbixu ANCKa; UH-
TpaonepaunoHHoe Y3-CKaH1poBaHUe, CMHAPOM KOHCKOr0 XBOCTa; XMPYPrinyeckoe nevexue

Py6pukn MeSH:

MEXMO3BOHKOBOIMO ANCKA CMEWEHWE = AMATHOCTUKA

MEXMO3BOHKOBOIMO ANCKA CMELWEHWE = ANMATHOCTUYECKOE N30BPAXEHUE

MEXMO3BOHKOBOIO ANCKA CMELWEHWE - XUPYPT A

MEXMO3BOHKOBOIMO ANCKA CMELWEHWE = OCNTOXHEHWA

KOHCKOT0 XBOCTA CUHAPOM - ANATHOCTKA

KOHCKOT0 XBOCTA CMHAPOM - 3TUOJ10T N4

MOACHUYHBIE NO3BOHKN - OVUATHOCTUYECKOE M30BPAXEHNE

MOACHWYHBIE MO3BOHKW - MATOJ10T A

MOACHUYHBIE MO3BOHKN = XVPYPT 4
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Abbreviations:
IHID - intradural herniation of the intervertebral disc

Intradural herniation of the intervertebral disc (IHID)
is a rare pathology, with only a few hundred cases
reported [1]. Most of these are described as isolated
case reports. According to domestic studies, an analysis
of 5435 patients with intervertebral disc herniation
revealed that intradural migration at the L.3-1.4 segment
accounted for 0.02% of cases [2].

The pathology is more common in men, with an
average patient age of 50 to 60 years [1]. Among cases
of intradural disc herniation, 92% occur in the lumbar
spine, 5% in the thoracic region, and 3% in the cervical
region [3]. Intradural involvement is most frequently
observed at the L4-L5 level (55% of cases), followed

Dura Mater — dural membrane
MRI — magnetic resonance imaging

by L3-L4 (16%) and L5-S1 (10%), with upper lumbar
segments rarely affected [4].

This report presents a rare case of cranial migration
of an intradural sequestered lumbar disc herniation.

CASE REPORT

A 45-year-old male patient underwent
microdiscectomy for an L5-S1 herniated disc with S1
radiculopathy ontherightsidein 2008. Postoperatively,
he experienced intermittent lower back pain,
radiating along the lateral surface of the right thigh
and shin, which increased in intensity and frequency
in 2023.

FIG. 1. Magnetic resonance imaging of the lumbar spine dated February 13, 2024, of a 51-year-old patient with a right-sided

dorsolateral L4-L5 disc herniation.
A. Sagittal T2-weighted image.
B. Axial T2-weighted image through the disc herniation.

Right-sided dorsolateral L4-L5 disc herniation (orange arrow).

PUC. 1. MaranutHo-pe3oHaHCHast ToMOrpadust MOSICHUYHO-KPECTIIOBOrO OT/esia mo3BoHouHMKa ot 13.02.2024 narenTa 51 ropa
C IIPaBOCTOPOHHEN TOP30-J1aTepaabHOl Iphikel aucka L4-L5.

A. T2 carutrajnbHbIi cpes.

B. T2 akcuaibHbIN Cpe3, TPOXOASIINI Yepes TPhIKY.

TTpaBOCTOPOHHSIS JOP30-JIaTepasibHas rpbika aqucka L4-L5 (opaHskeBast CTpesika).
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MRI performed in February 2024 revealed a right-
sided dorsolateral 1.4-L5 herniated disc with signs
of sequestration, along with an L5-S1 disc extrusion
(Figure 1). Surgical treatment was planned.

In late February 2024, the patient experienced sudden,
severe lower back pain radiating along the posterior
surface of both legs. He subsequently developed perineal,
gluteal, and inner thigh numbness, urinary retention,
and constipation. Following these symptoms, he sought
consultation at a medical center where a percutaneous
endoscopic transforaminal discectomy was performed
at the L4-L5 level on the right side. Postoperatively,
pain along the lateral surface of the right thigh and shin
resolved, but perineal numbness, bilateral posterior leg
pain, and urinary retention persisted. In April 2024, he
was hospitalized in the neurosurgery department at the
Kozhevnikov Neurology Clinic.

Neurological examination revealed preserved motor
function, reduced knee reflexes (D > S), severely

diminished Achilles reflexes, and hypoesthesia in
the perineum, inner thighs, buttocks, and right L5
dermatome. Tension signs were negative. Bladder
dysfunction persisted, requiring abdominal muscle
strain for urination, with minimal post-void residual
urine (< 50 mL). Bowel movements occurred only with
enemas.

Repeat MRI revealed a 30-mm intradural space-
occupying lesion at the L3 level, completely filling the
dural sac and compressing the cauda equina nerve roots
(Figure 2). The lesion did not enhance with contrast.

A multidisciplinary  consultation (neurologist,
neurosurgeon, neuroradiologist) diagnosed a probable
organized hematoma (ICD 10 code - 160.9). Surgery was
indicated for spinal canal revision at L3.

Surgery Procedure
On May 7, 2024, an L3 laminectomy and lower
arcotomy of the L2 vertebra were performed. The dura

FIG. 2. Magnetic resonance imaging dated April 24, 2024, of a 51-year-old patient with an intradural space-occupying lesion in

the spinal canal.
A. Sagittal T2-weighted image.

B. Axial T2-weighted image at the level of the middle thirds of the L3 vertebral body.

C. Axial T2-weighted images at the level of the lower thirds of the L3 vertebral body.

A 30 mm long intradural mass in the spinal canal at the level of L3 fills the entire cross-section of the dural sac (orange arrows).
The cauda equina nerve roots are severely compressed and displaced to the periphery of the mass (blue arrow).

PUC. 2. MaruutHo-pe3oHaHcHast Tomorpadust ot 24.04.2024 naumenTa 51 roga ¢ MHTpagypaibHbIM OOGbEMHBIM 0OpasoBaHeM

B [I03BOHOYHOM KaHaJie.
A. T2 carutrajsbHbIi Cpes.

B. T2 akcuanbHbI cpes Ha YpOBHE cpefiHeli Tpetu Tena L3.
C. T2 akcuasbHbIN Cpes Ha YPOBHE HYDKHEN TpeTu Tea L3.

NuTpagypanbHoe 06beMHOe 06pa3oBaHie B MO3BOHOYHOM KaHajie MpOTsbkeHHOCThio 30 MM Ha ypoBHe L3 3amosHseT Bech IMo-
3BOHOUHBIN KaHas (OpaHyKkeBble CTpesiki). Koperiky KOHCKOro XBOCTa rpy60o KOMITPMMMPOBaHbI, PACIIPESEIISIOTCS Mo epudepun
ob6pasoBaHus (rosry6ast CTpeska).
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mater (DM) was tense and non-pulsatile. Intraoperative
ultrasound scanning of the affected cauda equina segment
through the dura mater was performed (Figure 3A). A
ventrally located intradural mass was identified, which
did not extend beyond the laminectomy window. The
dura mater was incised using a linear midline approach:
the arachnoid membrane appeared thickened and cloudy,
with adherent nerve roots (arachnopathy). Radiculolysis
was performed, after which the herniated sequestrum
was separated from the nerve roots and removed (Figures
3B, 3C). The sequestrum measured 30 x 10 x 10 mm. No
defects in the anterior surface of the dural sac were found
at the surgical site. The surgical wound was sutured layer
by layer.

After surgery, there was a regression of pain in the
lower back and legs and a reduction in the severity
of hypoesthesia. Follow-up MRI on May 8, 2024,
confirmed complete sequestrum removal (Figure 3D).
The patient was discharged for outpatient care five days
after surgery.

At the time of writing (1.5 months post-surgery), the
patient reports improved sensitivity in the buttocks and
inner thighs and the return of urinary urgency. However,
spontaneous urination remains possible only with
abdominal muscle straining, and bowel movements still
require enemas. Rehabilitation is ongoing.

DISCUSSION

Most authors agree that adhesions between the
ventral part of the dural sac and the posterior longitudinal
ligament are the primary factor contributing to the
development of an intradural herniation [5]. Adhesion
formation can result from degenerative disc disease,
trauma, previous surgery, or inflammation [6-8]. This
process leads to the fixation of the dural sac to the
posterior longitudinal ligament and the outer portions
of the annulus fibrosus. Movements in the lumbar spine
cause an erosive process, thinning the fixed section of
the dura mater [4, 5].

A sudden excessive load can result in perforation
of the dura mater, allowing the herniated disc to
penetrate the intradural space [8]. Adhesions prevent
the lateral migration of disc fragments in the case of
sequestration [9].

Z. Tempel et al. described a patient with an
intradural disc herniation at the L2-L3 level without
epidural adhesions. They suggested that acute marginal
osteophytes on the posterior vertebral bodies led to
the thinning and rupture of the dura mater during disc
sequestration [10]. D. Luo et al., during surgery, found
an extra-intradural location of the herniation, with a
significant portion of the sequestered disc tissue inside
the dural sac and the rest in the epidural space [8].
Transdural penetration of herniated fragments has also
been reported [7, 11, 12]. A possible mechanism of
transdural rupture is the presence of a chronic, extensive
intradural herniation, which leads to the thinning and
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subsequent rupture of the dorsal dura mater [7, 11]. Thus,
a stepwise migration of the herniation can be observed,
from the ventral epidural space to the intradural space
and then dorsally [8, 13].

Migration of herniated fragments within the dural
sac to other spinal segments is rarely described [10,
14-18]. S. D. Daffner et al. were the first to report
intraoperative migration of such a herniation, suggesting
that it may have been caused by the patient’s position on
the Wilson frame [17]. No reports of cranial migration
of sequestra were found in domestic literature. In our
case, it was impossible to determine the exact cause of
cranial migration. It is likely that an awkward movement
triggered the migration, leading to signs of cauda equina
compression.

It has been noted that 30-60% of patients with
intradural disc herniation (IDDH) present with cauda
equina syndrome, a rate several times higher than that
observed in epidural disc herniations [2, 24]. Otherwise,
the symptoms remain nonspecific [10].

IDDH is diagnosed intraoperatively in most
cases [19], with only 7% of cases being identified
preoperatively [20]. No specific MRI findings have been
described to indicate intradural sequestration. However,
in chronic IDDH cases, MRI with intravenous contrast
may reveal a hyperintense granulation tissue rim, while
the sequestrum itself does not accumulate contrast [21,
22], which was observed in our patient.

Surgical intervention is the only effective treatment
for IDDH [8]. In cases of cauda equina syndrome, urgent
surgical decompression is required [10, 23].

It is not possible to standardize the optimal surgical
approach for IDDH removal, as in most cases, intradural
penetration of the herniation is only identified during
surgery. K. Kobayashi et al. suggest that in such cases,
the surgical approach should be expanded to ensure
reliable dura mater sealing [25].

In our clinical case, the etiology of the herniation
remained unclear before surgery, so a laminectomy
was chosen as the surgical approach. This allowed for
a thorough revision of the intradural space, meticulous
radiculolysis, and the identification of cranial migration
of the sequestered disc herniation. The operation was
performed approximately nine weeks after the suspected
penetration of disc material into the intradural space. The
prolonged presence of the sequestrum in the terminal
cistern led to severe arachnopathy, complicating
herniation removal and limiting the degree of clinical
improvement postoperatively.

Dural defects resulting from intradural sequestration
can be sutured without additional grafting, depending on
their size and location, or closed using autologous tissue
or allografts with additional sealing using biological glue
[8, 24]. In the presented case, sequestration penetrated
the intradural space at the L.4-L5 level and migrated into
the dural sac to the L3 vertebral body level, where no
dural defect was detected.
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A

FIG. 3. Surgery to remove the intradural disc sequestrum in a 51-year-old patient, May 7, 2024.

A. Intraoperative ultrasound of the cauda equina nerve roots. Ultrasound was performed in the sagittal plane through the durotomy
of the dural sac after L3 laminectomy. The hyperechoic area, marked by the orange arrow - represents the disc sequestrum.

B. Intraoperative micrograph. The sequestrum is dissected from adhesions and separated from the spinal nerve roots (black arrows).
C. Intraoperative micrograph. View of the spinal nerve roots after sequestrum removal (black arrows).

D. Postoperative lumbar spine magnetic resonance imaging performed the day after surgery: sagittal T2-weighted image. The
sequestrum is completely removed (orange arrow).

PUC. 3. Onepanus ymanaeHns: MHTPaaypaaIbHOIO IPhIXKEBOrO ceKBecTpa y manmenTta 51 roga 07.05.2024.

A. UnrtpaonepaiyonHoe Y3-cKaHMPOBaHME KOPEIIKOB KOHCKOTO XBOCTa B CarMTTaJbHOM IJIOCKOCTM Yepe3 TBEPAYI0 MO3IOBYIO
060JI0UKY IypasbHOTO MeIlIKa [Tocsie JJaMuHaKToMuu L3 mosBoHKka. ['uepaxoreHHas 30Ha, 0603HaueHHast OpaHyKeBOM CTPEJIKOM —
I'PbIKEBOM CEKBECTD.

B. NnTtpaoneparyonnas mukpodoTorpadusi. CeKBecTp BbIIEJEH U3 CIIA€K M OTHAEJIEH OT KOPEIIKOB CIMHHOTO MO3ra (4epHble
CTpEeNKN).

C. NUurpaonepamyonnas mukpodororpadus. Bua KopemkoB CIIMHHOTO MO3ra MocJie yoaJeHusI CEKBeCTpa (UepHbIe CTPEsIKN).

D. MaruutHo-pe3oHaHCHasi ToMOrpadusi MOSCHUYHOTO OTZAesIa MO3BOHOYHNMKA, BbIMOJHEHHAS Ha CJIeNYIOLIMIA IeHb MTOCJIe Orepa-
umn: T2 carurranbhbii cpes. CeKBecTp MOMHOCTDIO yaaieH (OpaHsKeBasi CTpeJiKa).

CONCLUSION sequestrum within the dural sac present as an intradural
Cranial migration of an intradural sequestered mass of uncertain etiology. The diagnosis is often made
disc herniation is an extremely rare pathology without  intraoperatively. Delayed sequestrum removal leads to
specific clinical signs. MRI findings of a migrated  severe arachnopathy, complicating surgical intervention.
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