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Abstract
The purpose of this study was to investigate the surgical outcomes and to determine indicators of the necessity of surgical intervention. Twelve consecutive patients harboring symptomatic
sacral perineural cysts were treated between 1995 and 2003. All patients were assessed for neurological deficits and pain by neurological examination. Magnetic resonance of imaging, computerized tomography, and myelography were performed to detect signs of delayed filling of the cysts.
We performed a release of the valve and imbrication of the sacral cysts with laminectomies in 8
cases or recapping laminectomies in 4 cases. After surgery, symptoms improved in 10 (83%) of
12 patients, with an average follow-up of 27 months. Ten patients had sacral perineural cysts with
signs of positive filling defect. Two (17%) of 12 patients experienced no significant improvement.
In one of these patients, the filling defect was negative. In conclusion, a positive filling defect may
become an indicator of good treatment outcomes.
KEYWORDS: Tarlov cyst, sacral perineural cyst, meningeal cyst, meningeal diverticulum, sacral
radiculopathy
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The purpose of this study was to investigate the surgical outcomes and to determine indicators of the
necessity of surgical intervention. Twelve consecutive patients harboring symptomatic sacral perineural cysts were treated between 1995 and 2003. All patients were assessed for neurological deﬁcits
and pain by neurological examination. Magnetic resonance of imaging, computerized tomography,
and myelography were performed to detect signs of delayed ﬁlling of the cysts. We performed a
release of the valve and imbrication of the sacral cysts with laminectomies in 8 cases or recapping
laminectomies in 4 cases. After surgery, symptoms improved in 10 (83ｵ) of 12 patients, with an
average follow-up of 27 months. Ten patients had sacral perineural cysts with signs of positive ﬁlling
defect. Two (17ｵ) of 12 patients experienced no signiﬁcant improvement. In one of these patients,
the ﬁlling defect was negative. In conclusion, a positive ﬁlling defect may become an indicator of
good treatment outcomes.
Key words : Tarlov cyst, sacral perineural cyst,
radiculopathy

arlov or sacral perineural cysts are lesions of
the nerve root that are most often found in the
sacral region. They were ﬁrst described by Tarlov [1]
during his autopsy studies of the ﬁlum terminale.
Since then, fewer than 100 cases of symptomatic
Tarlov cysts have been reported in the literature [2ﾝ
13]. Asymptomatic sacral perineural cysts are quite
often a coincidental ﬁnding when lumbar magnetic
resonance (MR) imaging is performed for other reasons [1]. Asymptomatic sacral perineural cysts have
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meningeal cyst,

meningeal diverticulum,

sacral

been found in approximately 1ｵ of lumbar MR imaging cases [14]. Nevertheless, sacral perineural
cysts may cause local pain or radicular symptoms.
The symptoms are most frequently exacerbated by
standing, sitting, walking, and coughing, all of
which elevate the cerebrospinal ﬂuid (CSF) pressure.
There is no consensus on the appropriate surgical
indications and treatment of symptomatic sacral perineural cysts. Some authors recommend that larger
(＜ 1.5 cm) cysts and/or large bony destruction be
used to determine if surgery or radiologic evaluation
is necessary [15], but there is no other clear indicator. In the present study, we examined the diﬀerence between a meningeal diverticulum and a menin-
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geal cyst. The former ﬁlls immediately with dye during a myelographic study, collapses when compressed
intraoperatively,
and
subsequently
refills.
Conversely, the latter does not ﬁll with dye (positive
ﬁlling defect sign), and compression fails to obliterate its contents. This study analyzes the outcomes of
12 consecutive patients harboring symptomatic sacral
perineural cysts. We emphasize that symptomatic
sacral perineural cysts usually have a valve mechanism, which engrosses the cyst, causes bony erosion,
and results in neural compression (Figs. 1, 2). We
suggest that the ﬁlling defect sign might be a useful

surgical indicator.

Patients and Methods
In this retrospective study
examining cases between 1996 and 2003, 12 patients
(5 women and 7 men) aged 21 to 72 years (mean 50.6
years) harboring symptomatic sacral perineural cysts
underwent sacral recapping laminectomy (or simple
laminectomy) with resection (or imbrication) of the
cyst or cysts. Every patient experienced progressively worsening symptoms, even though intensive

＋

B

A

Fig. 1
Filling defect sign. A, The ﬁgure shows the negative ﬁlling defect sign, which means that the cyst ﬁlls with dye in
myelography ; B, The ﬁgure shows the positive ﬁlling defect sign, which means that the cyst does not ﬁll with dye and compresses the
other roots (arrows) in myelography.

＞
＊＊
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＊
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Fig. 2
Operative method. A, Sacral recapping laminectomy revealed that the cysts (＊＊) originating from the both S-3 nerve root (＞)
were compressing both the S-2 nerve root sleeves ; B, The sacral perineural cysts were cut down ; C, The cysts were imbricated ; D,
The lamina (＊) was recapped at the original place (Recapping laminectomy).

http://escholarship.lib.okayama-u.ac.jp/amo/vol60/iss1/8

2

Tanaka et al.: Surgical results of sacral perineural (Tarlov) cysts.

February 2006

Sacral Perineural Cysts

conservative treatments were performed. Patients
were included in the study if they met the following
inclusion criteria : 1) radiological ﬁndings consistent
with sacral perineural cysts and 2) neurological
symptoms attributable to sacral perineural cysts.
The average follow-up time obtained from return visits to the hospital was 31.7 months (range 6ﾝ52
months).
All
patients had a complete direct neurological examination performed. We examined deep tendon reﬂex,
pathological reﬂex, sensory deﬁcits, muscle weakness, bowel/bladder symptoms, leg weakness, and
sensory disturbance. Pain was classiﬁed into radicular pain, coccydynia, and buttock pain, and the
grade of pain was classiﬁed as mild, moderate, or
severe.
An incision
was made from L-5 to S-3, and the involved sacral
laminae were entirely exposed. Recapping laminectomy (last 4 cases) or simple laminectomy was performed with surgairtome, with care being taken to
preserve the integrity of the underlying sacral perineural cysts. Each sacral perineural cyst was dissected from the surrounding structures. The cysts

Table 1

67

appeared initially to be adhesive to the surrounding
structures ; however, the cyst wall was dissected
away from the adjoining root sleeves and sacrum with
which the diaphanous cyst was closely approximated.
A small neck and valve mechanism was demonstrated
in 7 cases.
Care was taken to avoid large neural elements
that lie along the ventral aspect of the cyst wall. The
cyst wall was cut down and sutured to narrow (imbricate) and release the valve. Lumbar drains were
used, and the wound was closed in water-tight layers.
Resected material from 10 of the 12 patients was submitted for
pathological evaluation. The specimens were formalin-ﬁxed and paraﬃn embedded. Hematoxylin and
eosin-stained sections in all 8 cases were available
for independent review by a pathologist.

Results
Patient characteristics and ﬁndings are presented in Table 1.
The levels of the cysts
according to vertebra were S1ﾝ2, 3 cases ; S2, 3
cases ; S2ﾝ3, 4 cases ; S3ﾝ4, 2 cases. Bony erosion

Clinical Characteristics and Outcome of Patients

Case Age (yrs),
No.
Sex

Main symptom

Filling
defect sign

1

66, M

coccydynia, dysuria

＋

2

43, M

sciatica, lumbago

＋

3

64, F

buttock pain, pollikisuria

＋

4

50, F

coccydynia, dysuria

−

5
6

21, F
50, M

buttock pain
buttock pain

＋
＋

7
8
9
10

55, M
29, F
32, M
72, M

leg dysesthesia
buttock pain, sciatica
coccydynia, dysuria
pollikisuria, sciatica

＋
＋
＋
＋

11
12

57, M
68, F

urinary incontinence
coccydynia

NA
＋

cyst size Follow up Post op
Complication
(cm)
(months) course

Operative method

Origin root

laminectomy, res of ltS5,
imb of rtS3,4
laminectomy, imb of bS3,
rtS2
laminectomy, imb of ltS3

ltS5, rtS3,4

3.0

18

improve

bS3, rtS2

2.0

17

improve

rtS3

4.2

6

improve

bS4, rtS5

1.6

24

no change

bS3
bS3, rtS4

2.0
1.5

60
24

improve
improve

bS2
rtS2,3,4, ltS3
rtS3, ltS3,4
ltS3, rtS4

1.6
2.0
2.1
1.7

16
48
12
11

no change
improve
improve
improve

bS4
ltS4

2.1
2.4

6
8

improve
improve

laminectomy, res of rtS5,
imb of bS4
laminectomy, res of ltS3
laminectomy, imb of bS3,
rtS4
laminectomy, imb of bS2
laminectomy, res of rtS4
recapping, ltS3, rtS4
recapping, imb of ltS3,
rtS4
recapping, imb of bS3
recapping, imb of ltS4

prostitis

cerebellar
bleeding

imb ＝ imblication, res ＝ resection
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was identiﬁed in 10/12 cases in CT or radiography.
MR imaging showed that all cysts were iso intense to
CSF on both T1-weighted and T2-weighted images
(Fig. 3). Myelography and CT were performed in all
but 1 patient, and 10 patients had a positive ﬁlling
defect (Fig. 4), while 1 had a negative ﬁlling defect.
Preoperative symptoms
were lumbosacral pain in 8 cases, urinary distur-

A

bance in 8 cases, perianal pain in 5 cases, leg pain in
2 cases, sensory disturbance in 8 cases, and leg
weakness in 1 case.
The distribution of symptoms in the patients in
our series is presented in Table 1. Two (17ｵ) of 12
patients experienced no signiﬁcant improvement. In
1 patient, the ﬁlling defect was negative (Table 1).
The sacral pain of recapping laminectomy cases

B

Fig. 3
MRI of the sacral perineural cyst. A, 64-year-old female, sacral perineural cyst occurring from the S3 root. Magnetic
resonance imaging demonstrated two 5 × 2-cm cystic masses occupying the sacral canal (S2), and compression of the sacral nerve
roots. The ﬁgure shows a T1-weighted image ; B, The ﬁgure shows a T2-weighted image.

C

A

B

Fig. 4
Myelography and CT of the sacral perineural cyst. A, The ﬁgure shows a lateral myelogram. The cyst was not[immediately
ﬁlled with dye (small arrow) ; B, The ﬁgure shows an anteroposterior Myelogram ; C, CT-myelography shows that the cyst was ﬁlled with
dye at 6 h post-myelography, which means that there was communication between the cyst and the arachnoid space (big arrow).
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was lower than that of simple laminectomy cases.
Ten (83ｵ) of 12
patients harbored multiple perineural cysts. Two (16
ｵ) of the 12 cysts were located at the S-2 root, 7 (58
ｵ) at the S-3, 7 (58ｵ) at the S-4, and 2 (16ｵ) at
the S-5 root. The average cyst diameter was 2.4 cm.
Ten (83ｵ) of 12
patients experienced complete or substantial resolution of their symptoms. Two (17ｵ) of 12 patients
experienced no signiﬁcant improvement, with an
average follow-up of 23 months. Postoperative pain
relief was obtained in 4 of 8 cases ; recovery of urinary disturbance was obtained in 5 of 7 cases.
Perianal pain disappeared in all cases (out of 4
cases), and no leg pain relief was obtained.
Postoperatively, 1 patient suﬀered from cerebral
bleeding, and another patient suﬀered from prostatitis. The remaining 10 patients had no postoperative
complications. The postoperative course and complications of all patients are summarized in Table 1.
Hematoxylin and
eosin-stained sections from 8 of 10 cases were available for independent review by a pathologist. As
determined by light microscopy, the cyst walls were
mostly composed of dense, paucicellular collagenous
bundles along with variable amounts of well-vascularized loose ﬁbrous tissue. Nerve ﬁbers were present
in eight (80ｵ) of 10 cases.

Discussion
The cause of sacral perineural cysts remains unclear,
but several theories have been proposed. Tarlov [10]
has postulated that sacral perineural cysts occur
because of breakage of venous drainage in the perineural and epineuria secondary to hemosiderin deposition after trauma. Fortuna
[16] have considered sacral perineural cysts to be the result of congenital arachnoidal proliferation along the exiting
sacral nerve roots. Paulsen
[14] suggest that
the cysts enlarge because of a ball-valve eﬀect,
whereby CSF enters the cyst with systolic pulsation
but is unable to exit through the same portal during
diastole. In this theory, the ﬁlling defect sign is postulated to indicate the existence of a valve mechanism
of the cyst (Fig. 1).
Tarlov [10] has noted that these cysts are often

Produced by The Berkeley Electronic Press, 2006

69

multiple, extending around the circumference of the
nerve, and can enlarge to impinge on neighboring
nerve roots and cause signiﬁcant bone erosions.
These characteristics clearly distinguish these cysts
from meningeal diverticula. In our series, all cysts
were located at the junction of the posterior nerve
root and the dorsal root ganglion and were found
intraoperatively to be noncompressible.
Successful surgical
treatment of sacral perineural cysts is dependent on
appropriate patient selection. Asymptomatic sacral
perineural cysts account for approximately 1ｵ of a
coincidental ﬁnding when lumbar MRI is performed
for other reasons [14]. For this reason, whether or
not a patientʼs chief complaints are due to the cysts
is an important problem for surgeons. Anecdotal evidence suggests that patients do not beneﬁt from surgery because of recurrence of symptoms or surgical
complications [17].
The speciﬁc/curable symptoms are coccydynia
and dyspareunia sacral/perianal pain and urinary disturbance. In our series, post operative sacral/perianal pain relief was obtained in all of 4 cases, and
recovery of urinary disturbance was obtained in 5 of
7 cases.
On the other hand, sciatica and vague lumbago
are nonspeciﬁc/residual symptoms. Tarlov [18] has
postulated that these cysts could cause sacral radiculopathy and has documented a case in which removal
of the cyst relieved sciatica. However, sciatica is
not a typical symptom, so in explaining the surgical
beneﬁts to patients, this fact should be kept in mind.
Voyadzis
[15] suggest that patients with
neurological deﬁcits that are anatomically related to
Tarlov cysts greater than 1.5 cm in diameter enjoy
substantial improvement following cyst resection.
In our series, 2 patients experienced no resolution of symptoms. One of these (case 4) indicated a
negative ﬁlling defect sign, and the cyst may not have
compressed adjacent roots. Positive results were not
achieved in another patient (case 7), despite the positive ﬁlling defect sign. The size of the cyst was 1.3 cm
and smaller than the average size. In addition, his
symptom was leg dysesthesia, which is a nonspeciﬁc/
residual symptom of sacral cysts. A positive ﬁlling
defect and large cyst size may therefore be indicators of good treatment outcomes.
There has been a great
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deal of controversy regarding the means of treatment
of symptomatic sacral perineural cysts and the eﬃcacy of the treatments available.
1. Lumbar drainage
The eﬃcacy of permanent CSF drainage as provided by a lumboperitoneal shunt has been reported
[8, 19]. Paulsen
[14] have reported the
results of a CT-guided method for percutaneous
drainage of sacral perineural cysts. Five patients
experienced instant pain relief lasting from 3 weeks
to 6 months, but 4 of the ﬁve patients suﬀered a
recurrence of symptoms. On the other hand,
Voyadzis
[15] do not recommend percutaneous
drainage because one of their three patients for
whom percutaneous drainage was utilized experienced a worsening of symptoms due to nerve root
injury. Furthermore, there have been some reports
that percutaneous drainage can lead to a temporary
worsening of previous symptoms [3, 7, 8].
2. Cyst imbrication
We recommend microsurgical treatment consisting
of cyst excision combined with direct closure of the
dura or placation of the cyst wall, which has been
reported by some authors [3, 15]. There is neural
tissue in the cyst wall and the cyst itself ; simple
resection is a hazard to the sacral nerve.
The valve mechanism of the cyst
may play an important role in the pathogenesis of
sacral perineural cysts. Our theory is that a positive
ﬁlling defect sign is a good indicator to assess the
valve mechanism of the cyst and may become an operative indicator.
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