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Abstract
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 51-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 (30×10×10 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.
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Аннотация
Интрадуральная грыжа межпозвоночного диска (ИГМД) встречается крайне редко. Сообщения о краниаль-
ной миграции интрадурального фрагмента секвестрированной грыжи диска единичны.
Описание случая. Пациент 51 года, перенесший ранее две операции на уровнях L5–S1 и L4–L5, госпитали-
зирован с жалобами на боль в нижней части спины с иррадиацией в обе ноги, чувство онемения в промеж-
ности и по внутренней поверхности бедер, нарушение мочеиспускания по типу задержки, запор. По данным 
магнитно-резонансной томографии обнаружено объемное образование на уровне тела позвонка L3 протя-
женностью 30 мм, расположенное в полости дурального мешка и заполняющее весь его поперечник, кореш-
ки конского хвоста компримированы. Произведена операция: грыжевой секвестр (30×10×10 мм) отделен 
от фиксированных к нему корешков и удален. После операции восстановилась чувствительность в области 
ягодиц и внутренней поверхности бедер, появились позывы на мочеиспускание; проводится реабилитация.
Обсуждение. В большинстве случаев ИГМД диагностируется интраоперационно. В представленном слу-
чае генез образования до операции оставался неясен, поэтому в качестве доступа выбрана ламинэктомия, 
которая позволила провести широкую ревизию интрадурального пространства, тщательный радикулолиз 
и выявить краниальную миграцию секвестрированной грыжи диска. Единственным эффективным методом 
лечения ИГМД является хирургическое вмешательство.

Ключевые слова: интрадуральная грыжа межпозвоночного диска; краниальная миграция грыжи диска; ин-
траоперационное УЗ-сканирование; синдром конского хвоста; хирургическое лечение
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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 L3–L4 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 

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 on the right side in 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).
РИС. 1. Магнитно-резонансная томография пояснично-крестцового отдела позвоночника от 13.02.2024 пациента 51 года 
с правосторонней дорзо-латеральной грыжей диска L4–L5.
А. Т2 сагиттальный срез.
B. Т2 аксиальный срез, проходящий через грыжу.
Правосторонняя дорзо-латеральная грыжа диска L4–L5 (оранжевая стрелка).
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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).
РИС. 2. Магнитно-резонансная томография от 24.04.2024 пациента 51 года с интрадуральным объемным образованием 
в позвоночном канале.
А. Т2 сагиттальный срез.
В. Т2 аксиальный срез на уровне средней трети тела L3.
С. Т2 аксиальный срез на уровне нижней трети тела L3.
Интрадуральное объемное образование в позвоночном канале протяженностью 30 мм на уровне L3 заполняет весь по-
звоночный канал (оранжевые стрелки). Корешки конского хвоста грубо компримированы, распределяются по периферии 
образования (голубая стрелка).

MRI performed in February 2024 revealed a right-
sided dorsolateral L4–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 – I60.9). 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 
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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 × 10 × 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 

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 L4–L5 level and migrated into 
the dural sac to the L3 vertebral body level, where no 
dural defect was detected.
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CONCLUSION
Cranial migration of an intradural sequestered 

disc herniation is an extremely rare pathology without 
specific clinical signs. MRI findings of a migrated 

sequestrum within the dural sac present as an intradural 
mass of uncertain etiology. The diagnosis is often made 
intraoperatively. Delayed sequestrum removal leads to 
severe arachnopathy, complicating surgical intervention.

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).
РИС. 3. Операция удаления интрадурального грыжевого секвестра у пациента 51 года 07.05.2024.
A. Интраоперационное УЗ-сканирование корешков конского хвоста в сагиттальной плоскости через твердую мозговую 
оболочку дурального мешка после ламинэктомии L3 позвонка. Гиперэхогенная зона, обозначенная оранжевой стрелкой – 
грыжевой секвестр.
B. Интраоперационная микрофотография. Секвестр выделен из спаек и отделен от корешков спинного мозга (черные 
стрелки).
C. Интраоперационная микрофотография. Вид корешков спинного мозга после удаления секвестра (черные стрелки).
D. Магнитно-резонансная томография поясничного отдела позвоночника, выполненная на следующий день после опера-
ции: Т2 сагиттальный срез. Секвестр полностью удален (оранжевая стрелка).
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