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Abstract
Background: Intradural disc herniations (IDH) are rare, particularly in the cervical 
spine, where they account for less than 5% of all discs. Adhesions between the 
ossified/calcified posterior longitudinal ligament (OPLL), dura, and ossified/calcified 
disc herniations increase the complexity of resecting these cervical lesions.
Case Description: A 42‑year‑old male presented with a rapidly progressive cervical 
myelopathy over a 2‑month period. This was attributed to an ossified/calcified 
intradural cervical disc herniation in conjunction with OPLL. The anterior cervical 
discectomy and fusion  (ACDF) resulted in a dural defect but there was no 
cerebrospinal fluid  (CSF) fistula as the arachnoid membrane remained intact. 
Had there been a CSF leak, it would have warranted both wound‑peritoneal (WP) 
and lumbo‑peritoneal shunts  (LP). The surgeons should have anticipated that 
a CSF leak would likely occur prior to performing the ACDF, and should have 
prophylactically prepared and draped the abdomen for a potential WP, followed 
by a LP shunt. Three months postoperatively, the patient’s proprioceptive deficit 
improved, and he almost completely recovered motor function.
Conclusion: Performing an ACDF for resection of an intradural calcified/ossified 
disc with OPLL often results in both a dural defect and CSF fistula. As the arachnoid 
membrane rarely remains intact, the spine surgeon should be prepared to immediately 
perform both a WP shunt, and subsequently, an LP. In this case, following an ACDF, 
resection of an intradural ossified disc with OPLL resulted in an isolated dural defect 
without a CSF fistula and did not require no dural repair or shunting procedures.
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INTRODUCTION

Intradural herniations  (IDH) are rare and most 
commonly present in the lumbar  (92%), followed by the 
thoracic  (5%) and cervical spine  (3%).[5] Since Marega 
first described a cervical IDH in 1959,[4] 30 such cases 
have been reported in the literature [Table 1].[1,3‑9] When 
calcified/ossified IDH typically occur in conjunction with 
OPLL, they result in both durotomies and CSF fistulas.[6,8] 
Anticipation of such CSF leaks should prophylactically 
include preparation to perform a wound‑peritoneal (WP) 
and subsequent lumbo‑peritoneal (LP) shunts.[2]

Here, a patient with an ossified/calcified cervical IDH 
with OPLL underwent an ACDF with durotomy but 
without an accompanying cerebrospinal fluid  (CSF) 
fistula that did not warrant any shunting procedures.

CASE REPORT

Clinical findings
A 42‑year‑old male presented with a 2‑month history of a 
cervical myelopathy that had rapidly progressed over the 
past 2 weeks. He exhibited a left hemiparesis (2/5 motor) 
but normal function on the right side, which was 
accompanied by hypoesthesia in both lower extremities. 
Interestingly, reflexes remained intact bilaterally, and he 
retained normal sphincter function.

Radiographic evaluation
The cervical spine magnetic resonance imaging  (MRI) 
showed a large ossified/calcified central disc herniation 
at the C4/5 level with OPLL contributing to marked 
ventral cord compression  [Figure  1]. As no preoperative 
computed tomography  (CT) was performed, no 
single‑layer or double‑layer signs could clearly signal the 
presence of OPLL.

When an ACDF was performed, they encountered a large 
calcified disc fragment with OPLL that was removed 
en bloc. Although there was a tear in the dura, the 
arachnoid remained intact; there was no accompanying 
cerebrospinal fluid  (CSF) fistula  [Figure  2]. Therefore, 
no shunting procedures were warranted. Postoperatively, 
the patient’s left hemiparesis was partially resolved, 
however, the sensory deficit remained. Notably, the 
postoperative MRI scan revealed adequate spinal cord 
decompression, but a punctate intramedullary C4‑C5 
cord contusion  [Figure  3]. There were no postoperative 
complications, and 3  months later, the patient’s motor 
deficit fully resolved; however, he exhibited residual 
proprioceptive deficits.

DISCUSSION

The pathogenesis of IDH include congenital narrowing of 
the spinal canal, chronic compression of a highly mobile 

segment of the spinal canal, and adhesions between the 
calcified/ossified ligaments, OPLL, and dura.[6,8] Here, 
the patient had a calcified/ossified IDH with OPLL and 
chronic cervical cord compression.

IDH with OPLL can be intra‑arachnoidal  (e.g.  due to 
adhesions/calcification between the PLL and the dura) 
or extra‑arachnoidal. Therefore, high CSF leak rates are 
reported for anterior OPLL surgery  (e.g.  4.3–32%).[5] 
In this review  [Table  1],[1,3‑9] we report 6 CSF leaks for 

Figure 1: Axial T2-weighted (a) and Sagital T2-weighted (b) images 
revealing central C4-C5 disc extrusion with effacement of the 
anterior subarachnoid space and compression / indentation of the 
spinal cord (hawk beak sign or Y sign, suggestive of intradural disc 
herniation – arrow)

ba

Figure 3: Axial T2-weighted (a) and Sagital T2-weighted (b) images 
revealing status post-anterior discectomy and fusion (asterix) 
with repermeabilization of the anterior subarachnoid space and 
decompression of the spinal cord (punctate left paramedian spinal 
cord lesion is seen - arrow)

ba

Figure 2: (a) En bloc removal of the calcified disc fragment, 
protruding through the posterior longitudinal ligament and through 
the dura. (b) Central defect in the dura is observed, with arachnoid 
exposed. No CSF leak. Cord seen nicely pulsating through the 
arachnoid

ba
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Table 1: Historical review of the published cervical IDH cases[1,3‑9]

Author/year Level Sex Age Precipitant PLL Duration of 
symptoms

Onset of 
symptoms

Symptoms Surgical 
approach

CSF leak Follow‑up

Marega 
(1959) 

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Durig et al. 
(1982) 

‑ ‑ ‑ Trauma of 
the cervical 
spine

Adhesions 8 years Acute Paraplegia and 
progression to 
Brown‑Séquard 
syndrome

Laminectomy ‑ ‑

Roda et al. 
(1982) 

C6‑C7 M 43 ‑ ‑ ‑ ‑ Cervical pain and 
right upper limb 
weakness

‑ ‑ Mild residual 
hemiparesis

De Barros 
et al. (1984)

C4 M young Motor 
vehicle 
accident

3 months Acute Lhermitte sign Corpectomy 
and adjacent 
discectomies

Jomin et al. 
(1985) 

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Eisenberg 
et al. (1986) 

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Lechowski 
et al. (1986)

C5‑C6 ‑ ‑ Trauma ‑ ‑ ‑ ‑ ‑ ‑ Incomplete 
recovery

Vernay et al. 
(1986)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Parnell (1988) C5‑C6 M 47 Sport 
activity

Intact PLL 2 months Acute Cervical pain 
and right‑sided 
hemiparesis

Anterior 
cervical 
discectomy 
and fusion 
(Cloward 
technique)

Yes 
(duroplasty 
with 
surgicell)

Hemiparesis 
resolved and 
neck pain 
improved

Schneider 
et al. (1988)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Destee et al. 
(1989)

C5‑C6 
and C6/
C7

M 31 Spinal 
manipulation

OPLL 10 days Subacute Spastic 
tetraparesis 
and areflexic 
bladder (previous 
torticollis for 
right‑sided 
cervico‑brachial 
neuralgia)

Two‑level 
anterior 
discectomy

Yes 3 weeks after 
surgery, the 
patient was 
able to stand 
in the upright 
position

Lee et al. 
(1989) 

C6‑C7 M 53 Load lifting ‑ ‑ ‑ Left hemiparesis ‑ ‑ 6 months 
later the 
patient had 
normal muscle 
strength on 
the left side

Epstein et al. 
(1990)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑‑‑

Sprick et al. 
(1991)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Yildizhan et 
al. (1991)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Ozer et al. 
(1994) 

C5‑C6 F 36 Motor 
vehicle 
accident

‑ ‑ ‑ Cervical pain 
and right‑sided 
hemiparesis and 
hypoestehesia

‑ ‑ Cervical pain 
improved at 
10 months of 
follow‑up

Mihara et al. 
(1998)

‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Contd...
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ACDF; 50% were due to OPLL. In this case, the potential 
for a CSF leak should have been anticipated, and 
prophylactically, the patient should have been prepared 
and draped for a possible immediate intraoperative WP 

shunt followed by a LP shunt.[2] Nevertheless, fortunately 
the C4‑C5 calcified/ossified disc/OPLL excision resulted 
in a durotomy without a CSF fistula and no such shunts 
were required.

Table 1: Contd...

Author/year Level Sex Age Precipitant PLL Duration of 
symptoms

Onset of 
symptoms

Symptoms Surgical 
approach

CSF leak Follow‑up

Borm et al. 
(2000)

C5‑C6 M 40 ‑ ‑ ‑ ‑ Brown‑Séquard 
syndrome

Anterior 
cervical 
discectomy

‑ Complete 
resolution of 
symptoms

Iwamura 
et al. (2001)

C6‑C7 M 45 ‑ Adhesion ‑ ‑ Brown‑Séquard 
syndrome

Corpectomy 
and fusion 
(C5‑T1 with 
fibular strut 
graft)

No Complete 
motor 
recovery 
with residual 
minor sensory 
disturbance

Neroni et al. 
(2007)

C6‑C7 F 52 ‑ ‑ ‑ Acute Right hemiparesis 
with right hand 
ataxia (diagnosed 
with Klippel‑Feil 
syndrome)

ACDF and 
plating

No Postoperative 
remission of 
symptoms

Woischneck 
et al. (2009)

C7‑T1 F ‑ Trauma ‑ ‑ ‑ C8 
cervico‑brachialgia 
and hypoestesia, 
lower limb ataxia 

Dorsolateral 
approach

‑ Complete 
recovery 6 
months after 
surgery

Hsieh et al. 
(2010)

C3‑C4 ‑ ‑ Spinal 
manipulation

OPLL ‑ Acute Brown‑Séquard 
Syndrome

Anterior 
cervical 
discectomy 
and fusion 
with anterior 
plating

‑ Brown‑Sequard 
syndrome 
improved and 
the patient 
achieved 5/5 
muscle power 
at 3‑month 
follow‑up

Kansal et al. 
2011

C5/6 M 45 After heavy 
lifting

‑ N/A Immediate Brown‑Séquard 
syndrome

ACD Post op Improved 
weakness

Warade et al. 
(2013)

C6/7 M 64 Spontaneous ‑ 2 weeks 24 hours Cervical pain 
and left‑sided 
hemiparesis

ACD Yes Residual 
paresis

Westwick 
et al. (2014)

C4/5 ‑ 
C5/6

F 52 Spontaneous OPLL 4 weeks 72 hours Cervical pain, 
tetraparesis and 
sensory deficits

Corpectomy 
and fusion

Yes Full recovery

Wang (2014) C5/6 M 52 Spontaneous OPLL 6 months Acute Brown‑Sequard 
Syndrome

Corpectomy
and fusion

Yes Improved 
weakness,
mild 
paraesthesia

Yang et al. 
(2016)

C4‑C5 
and 
C5‑C6

M 32 Spinal 
manipulation

Adhesions 24 hours Acute Tetraparesis and 
voiding difficulty

Two‑level 
ACDF and 
plating

No Nearly full 
muscle 
power at 
12 months

Baudracco 
et al. (2017)

C4‑C5 F 45 ‑ ‑ ‑ Acute Brown‑Séquard 
syndrome and 
Claude‑ 
Bernard‑Horner 
syndrome

Anterior 
cervical 
corpectomy 
and fusion

No Complete 
recovery at 
6 months 
postoperative

Present 
report, 2018

C4/5 M 42 Spontaneous No 2 months 1 week Brown‑Sequard 
syndrome

ACDF No Mild 
improvement, 
ongoing 
paraesthesia
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CONCLUSION

Here, a patient with a calcified/ossified cervical IDH/OPLL 
sustained a durotomy without a CSF fistula during an ACDF. 
No shunting procedures (WP and LP shunts) were required 
as the arachnoid remained intact. In the future, the spinal 
surgeon should obtain a preoperative CT to supplement MRI 
as this would best identify the classical single or double‑layer 
signs indicating OPLL dural penetrance. This would have 
warned the surgeon of a potential anterior dural/arachnoidal 
fistula, and would have enabled them to prophylactically 
prepare and drape for and anticipate a CSF fistula requiring 
both an immediate WP, followed by an LP shunt.
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