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Abstract 

Background Neurocysticercosis is a parasitic infection of the central nervous system by tapeworm larvae. Spi-
nal cysticercosis is thought to be relatively rare, and spinal nerve root sleeve cysticercosis have not been reported 
previously.

Case presentation A 46-year-old Chinese Han female patient presented with low back pain and radicular pain of 
the right lower limb. The visual analog scale was 6. Magnetic resonance imaging showed a subarachnoid cyst at the 
S1 level, with a slight enhanced rim. The patient underwent surgical treatment. During surgery, we found the cyst 
located mainly in the subarachnoid space and partly in a sacral nerve root sleeve. Cysticercosis was also confirmed 
by postoperative pathological examination. Postoperative drug therapy was performed after cysticercosis was 
confirmed. Postoperatively, the patient was treated with oral albendazole (15 mg/kg) for 1 month. Only mild sensory 
impairment was left when she was discharged. After 3 years of follow-up, the visual analog scale reduced from 6 to 
2, and the patient’s sensory function completely recovered. Magnetic resonance imaging showed no recurrence of 
cysticercosis.

Conclusion Subarachnoid cysticercosis may extend to nerve root sleeve causing back pain and radiculopathy, which 
may present with similar magnetic resonance imaging manifestations to Tarlov cysts. Hence, spinal subarachnoid 
cysticercosis should be considered as an important differential diagnosis of arachnoid cyst and sacral Tarlov cyst. 
Combined treatment with surgical removal and drug therapy is effective to manage spinal subarachnoid cysticercosis.
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Introduction
Neurocysticercosis is the most common parasitic 
infection of the central nervous system (CNS). Cyst-
icercosis is often found intracranially; however, spi-
nal involvement is relatively rare. Spinal cysticercosis 

accounts for 0.7–11.1% of all neurocysticercosis cases [1, 
2]. There are three types of spinal cysticercosis: intramed-
ullary, intradural–extramedullary (subarachnoid), and 
extradural. The most common type is spinal subarach-
noid cysticercosis, which is frequently associated with 
intracranial involvement and thought to be disseminated 
cysticercosis [3, 4]. Primary spinal cysticercosis without 
intracranial involvement is sporadically reported with an 
extremely rare incidence, and may be caused by hema-
togenous dissemination.

In the present report, we aim to present a rare spinal 
nerve root sleeve cysticercosis that has not been reported 
before, and discuss the disease characteristic, diagnosis 
principles, and treatment based on the case report and 
literature review.
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Case presentation
A 46-year-old Chinese Han female patient presented 
with low back pain and radicular pain of the right lower 
limb. The pain had afflicted the woman for 3 years, and 
gradually deteriorated. The visual analog scale (VAS) was 
6 before admission to our department. Lumbar-sacral 
magnetic resonance imaging (MRI) demonstrated a 
cystic lesion in subarachnoid spaces at the S1 level, with 
similar signal to the cerebrospinal fluid. Part of the lesion 
extended into the right L5 nerve sleeve on coronal scan 
imaging. There was a slight enhancement of the lesion 
rim on a contrast-enhanced scan (Fig. 1). Brain MRI scan 
showed no abnormalities. The preliminary imaging diag-
nosis was an uncharacteristic arachnoid cyst.

Subdural cyst removal was performed. During sur-
gery, a big, well-capsulated cyst was found after the 
sacral nerve sleeve was opened along its longitudinal 

midline. Several cysts were found after dura opening, 
which were yellowish and grape like. Adjacent nerves, 
arachnoid membrane, and dura adhered severely 
(Fig.  2). All the cysts were completely and integrally 
removed. Excision of the incrassated arachnoid mem-
brane and release of adhesion was performed after the 
removal. The wound was irrigated with normal saline 
before closing.

The patient was treated with albendazole immedi-
ately after the diagnosis of cysticercosis was confirmed 
by pathologic examination (Fig. 3). Postoperatively, the 
patient was treated with oral albendazole (15  mg/kg) 
for 1  month. Only mild sensory impairment was left 
when she was discharged. After the following 3-years 
follow-up, VAS reduced from 6 to 2, and the patient’s 
sensory function completely recovered. MRI showed no 
recurrence of cysticercosis.

Fig. 1 Sagittal T2-weighted MR image showing a relatively well-defined cystic intramedullary lesion on lumbosacral spine with hyperintense 
on T2WI (A). The lesion was located to the right of the spinal canal on axial T1-weighted MR with hyperintense T1WI (B). Coronal-enhanced 
T1-weighted MRI scan showed that most of the lesions (yellow arrow) were located under the dura, and some penetrated with the sleeve of L5 
nerve (red arrow) (C). Axial-enhanced T1-weighted MR showed thin enhancing peripheral wall (D)
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Literature review
Cysticercosis caused by the larval form of Taenia solium 
is the most common parasitic infection in humans [1]. 
The CNS, eyes, skeletal muscles, and subcutaneous 

tissues are usually involved [1]. Humans cysticerco-
sis are acquired by eating undercooked pork containing 
T. solium cysts or other food polluted by T. solium eggs 
[5]. When eggs are consumed by humans, oncospheres 
are released in the digestive tract [5]. Oncospheres can 
enter the bloodstream and migrate to different organs 
such as eyes, brain, and muscles, where they turn into the 
larvae form and cause the infection of cysticercosis [6].

A review of the literature showed that the clinical 
features of cysticercosis are often nonspecific depend-
ing on the location, number, and inflammation asso-
ciated with the cysts. Inflammation usually follows 
larval degeneration, causing perilesional edema and 
mass effect, leptomeningitis, vascular compromise, 
and the resulting focal neurological symptoms [7]. 
Cervical and thoracic extramedullary cysticercosis 
usually induces symptoms of weakness and paresthe-
sia by spinal cord compression. Lumbar subarachnoid 
cysticercosis initiate the symptoms of radicular pain of 
lower limbs, paresthesia, defecate abnormalities, and 
dysuria as a consequence of cauda equina compres-
sion. Cysticercosis may cause arachnoiditis and adhe-
sion of nerves that induce severe pain [8, 9]. Moreover, 

Fig. 2 A incision of the nerve sleeve (yellow arrow) to expose the cystic lesion (black arrow); B separation of the lesion and complete removal 
from the nerve sleeve; C the nerve root (yellow arrow) is clearly displayed and intact after resection of the lesion in the nerve sleeve without 
cerebrospinal fluid outflow; D resection of the subdural lesion (black arrow) and peripheral cauda equina nerve after incision of the dura mater 
(yellow arrow)

Fig. 3 Thin cyst wall, edema, chronic inflammatory cell infiltration, 
and scattered calcification were found on histopathological 
examination, which is consistent with cysticercosis from morphology
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disturbances to the absorption of cerebellar spinal 
fluid occasionally occurring in extensive spinal suba-
rachnoid cysticercosis may lead to hydrocephalus.

The diagnosis of isolated intramedullary lesions can 
be challenging, and the differentials include a variety 
of cysts and neoplastic, inflammatory, demyelinat-
ing, vascular, and granulomatous lesions [8, 10–12]. 
Concomitant intracranial lesions can help establish a 
diagnosis. However, if there is no corresponding epi-
demiological history investigation, doctors usually 
ignore the existence of cysticercosis disease. Reviewing 
the correlations in the literature, there are two charac-
teristics of this disease doctors need to realize. First, 
intraspinal cysticercosis usually presents with lesions 
as cysts with cerebrospinal fluid (CSF) intensity and 
thin enhancing peripheral wall consistent with cyst 
degeneration on MR imaging [13, 14]. Hence, a thin 
enhancing peripheral wall in T1-weighted contrast 
enhancement images should be highly suspected for 
cysticercosis, which should be further verified during 
operation. Second, spinal intramedullary cysticercosis 
could exist in various locations, such as in the dorsal 
cord, conus region, and cervicodorsal region, and spi-
nal distribution is 34% in cervical, 44.5% in thoracic, 
15.5% in lumbar, and 6% in sacral regions [8, 9, 15].

Two possible explanations for the mode of entry of 
the parasite into the spinal cord have been reported. 
Most of spinal extramedullary cysticercosis occurred 
through cerebrospinal fluid (CSF) dissemination from 
intracranial CSF space lesions [16].While rare, isolated 
spinal intramedullary involvement by neurocysticerco-
sis may occur, probably due to the cysticercus invad-
ing the spinal cord through reaching the subarachnoid 
space from cerebral ventricles, retrograding blood flow 
by the vertebral and intervertebral veins, or migrating 
transpinally [17]. Such differences need to be further 
explored as the detailed mechanism is still unknown.

Treatment option for neurocysticercosis depend on 
the American Society for Microbiology Current Con-
sensus Guidelines: primarily surgical treatment and 
anticysticercal drugs have been reported as the major 
choice [18]. The indication of surgical treatment is that 
the patient has severe spinal cord compression symp-
toms or progressive neurological impairment. Intraspi-
nal exploration and cyst removal are the first choice, 
and surgical resection and pathological detection 
are also the final basis for the diagnosis of suspicious 
cases. Although anticysticercal drugs could increase 
the inflammatory response, which will aggravate the 
clinical symptoms of patients, it is reported that anti-
cysticercal drugs can improve the clinical curative 
effect after operation [19, 20].

Discussion
Our patient was a rare case of intraspinal cysticerco-
sis involving the nerve root sleeve, which has not been 
reported until now. Such an unusual cysticercus location 
confuses most surgeons in the distribution. Although 
we did not perform a CSF examination, the patient did 
not have a history of cysticercosis, did not come from 
an endemic region, and no abnormalities were found 
on brain MRI scan that could not support the hypoth-
esis that cysticercus came from the CSF circulation. The 
cysticercus may invade the spinal cord through reaching 
the subarachnoid space from vertebral and intervertebral 
veins. The possibility of such distribution is also consist-
ent with previous literature reports [8, 9, 15].

Furthermore, the unusual cysticercus location also 
confused surgeons. Based on our experience, we think 
that the unusual cysticercus location is a special type of 
intraspinal cysticercosis. We assume that cysticercosis 
is not originally colonized in the nerve root sleeve, but 
rather it grows in the subarachnoid space and slowly 
grows into the nerve root sleeve eventually.

Conclusions
Spinal cysticercosis is thought to be relatively rare, and 
spinal nerve root sleeve cysticercosis have not been 
reported before. Subarachnoid cysticercosis may extend 
to the nerve root sleeve causing back pain and radicu-
lopathy, which may cause similar MRI manifestations as 
Tarlov cysts. Hence, spinal subarachnoid cysticercosis 
should be considered as an important differential diag-
nosis of arachnoid cysts and sacral Tarlov cysts. Total 
removal of the cysticercosis and postoperative medi-
cal therapy can achieve complete eradication of spi-
nal subarachnoid cysticercosis and satisfying symptom 
alleviation.
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