
Background: Symptomatic Tarlov cysts are a common cause of chronic pain. Many methods 
have been reported to treat this disease, with variable results. Most previous reports concerning 
the treatment methods of symptomatic Tarlov cysts were either sporadic case reports or series 
of limited cases.

Objective: This study aimed to further optimize the management for patients with 
symptomatic Tarlov cysts (TCs) by analyzing the results of 82 patients who were treated with 
different strategies.

Study Design: Three different strategies were applied to 82 patients with symptomatic TCs 
and their clinical effects were evaluated in 13 months to 12 years follow-up.

Setting: A pain management practice, a medical center, major metropolitan city, China.

Methods: From June 2003 to August 2015, a total number of 82 patients with symptomatic 
TCs were treated with 3 different methods (microsurgical cyst fenestration and imbrication, 
C-arm fluoroscopy guided percutaneous fibrin gel injection, and conservative management) 
in the first affiliated hospital of Chongqing Medical University. The pain severity was assessed 
according to visual analog scale (VAS), and imaging changes were evaluated by magnetic 
resonance imaging (MRI). Patient improvements in pain and neurologic function were evaluated 
during a follow-up the period of 13 months to 12 years.

Results: All the patients who underwent microsurgical cyst fenestration and imbrication 
had either complete (7 patients, 50%) or substantial (7 patients, 50%) resolution of their 
preoperative symptoms and neurological deficits. However, 3 patients (21%) had cerebrospinal 
fluid (CSF) leakage and 3 patients (21%) suffered from recurrent symptoms. In C-arm 
fluoroscopy guided percutaneous fibrin gel injection group, 34 patients (61%) had complete 
resolution and 22 patients had (39%) substantial resolution, and no CSF leakage or recurrence 
occurred. Only 3 patients (25%) got substantial resolution in the conservative management 
group, but 9 patients (75%) had aggravation.

Limitations: An observational study with a relatively small sample size.

Conclusions: C-arm fluoroscopy guided percutaneous fibrin gel injection therapy could be 
recommend as a better consideration for symptomatic TCs.
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Sacral perineural cysts, which were first reported 
by Tarlov as an incidental finding at autopsy 
in 1938, are also termed Tarlov cysts (TCs). 

They are collections of cerebrospinal fluid (CSF) 

involving the extradural components of sacral or 
coccygeal nerve roots (1). For a long time, TCs were 
an overlooked clinical problem because they often 
occurred asymptomatically. Approximately 1% of 
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Methods 

Study Population
From June 2003 to August 2015, a total number 

of 82 patients (33 men, 49 women; mean age, 45.2 
years; range, 19 – 74 years; mean disease duration, 35.4 
months; range, 6 – 360 months) with symptomatic TCs 
were treated in the First Affiliated Hospital of Chongq-
ing Medical University. The main symptoms and neu-
rological deficits of these patients included lower back 
pain or lumbosacral pain (n = 63), radicular pain (n = 
25), numbness (n = 47), sensory abnormalities in the 
perineum/saddle area (n = 58), and bowel and blad-
der dysfunction (n = 39) (Table 1). Pain was recorded 
with a 10-cm visual analog pain scale (VAS) (Table 2). 
No patient had a history of trauma or infection. There 
were 61 patients whose symptoms were associated with 
postural changes: Standing or walking worsened these 
symptoms, while bed rest significantly alleviated these 
symptoms. 

The diagnoses of TCs were confirmed by 1.5T mag-
netic resonance imaging (MRI) for all patients. The lo-
cations of these cysts are shown in Table 1. Sixty-four 
patients had a single cyst and the remaining 18 patients 
had multiple cysts. To confirm that these symptoms 
were caused by the cysts, patients’ medical histories, 
clinical symptoms, and positive physical signs were ex-
amined carefully to exclude some diseases (anorectal 
diseases, gynecological diseases, urological diseases, 
and lumbar vertebral diseases such as lumbar disc her-
niation and lumbar spondylolisthesis) which have simi-
lar clinical manifestations.

cysts become symptomatic and should be treated when 
they are large enough to compress nerve roots or the 
sacral nerve plexus (2). The symptoms of symptomatic 
TCs include lower back pain, sacrococcygeal pain, 
perineal pain, sciatic pain, leg weakness, neurogenic 
claudication, bowel and bladder dysfunction, and even 
sexual dysfunction (2-10).

Though many methods have been applied to treat 
symptomatic TCs, there has been no consensus regard-
ing the optimal treatment. Lumboperitoneal shunt was 
described with uncertain results and accompanied by a 
risk of infection (11). Percutaneous cyst drainage also 
has a poor effect because symptoms often recur due to 
re-collection of CSF (2). A direct microsurgical approach 
was reported to have good results for selected symp-
tomatic patients by some researchers, but vigilance is 
needed due to the high risk of recurrence and compli-
cations (nerve damage, meningitis, and CSF leakage) 
(3,7,12,13). Recently, Shao et al (14) reported a new 
method of computed tomography (CT)-guided percu-
taneous injection of fibrin gel after cyst drainage to 
deal with symptomatic TCs and described 86.8% posi-
tive outcomes (excellent and good recovery). However, 
it is difficult for primary hospitals in China to finish the 
operation for lack of CT-guidance equipment. 

The majority of previous reports concerning the 
management methods of symptomatic TCs were ei-
ther series of limited cases or sporadic case reports 
(3,4,7,10,12,15-17). To further optimize the manage-
ment for patients with symptomatic TCs, we retrospec-
tively reviewed 82 cases of symptomatic TCs treated 
with 3 different strategies.

Table 1. Summary of  included patients.

Cyst Location No. of  Patients Main Symptoms

L5-S1 21# Radicular pain, local pain and local numbness

S1-S2  46#* Local pain, local numbness and bladder dysfunction

S2-S3 17* Local pain, local numbness and bladder dysfunction

* One patient has multiple cysts which occupy 2 segments (L5-S2). # One patient has multiple cysts which occupy 2 segments (S1- S3).

Table 2. VAS score before treatment and at final follow-up.

Intervention Before treatment Final follow-up
CRI 6.1 ± 2.0 3.4 ± 2.5*

FGI 6.2 ± 1.8 1.3 ± 1.1*#

CM 5.8 ± 2.1 6.1 ± 2.2

Abbreviations: CRI, partial cyst wall resection and imbrication; FGI, C-arm fluoroscopy guided percutaneous fibrin gel injection; CM, 
conservative management. *Compared with before treatment, P < 0.05; Compared with CM at final follow-up, P < 0.05; #Compared with 
CRI or CM at final follow-up, P < 0.05.
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Ethics, Consent, and Permissions
This study was approved by the Institutional Re-

view Board of The First Affiliated Hospital of Chongqing 
Medical University, and all aspects of the study complied 
with the Declaration of Helsinki. The Institutional Re-
view Board of the First Affiliated Hospital of Chongqing 
Medical University waived the requirement for patient 
consent because this study was retrospective, the data 
were analyzed anonymously and patient care was not 
affected by the study.

Treatments
Patients who met the following criteria were treat-

ed surgically: 1) symptoms and signs are serious enough 
to warrant treatment; 2) symptoms over 6 months and 
failed conservative treatments (physical therapy, anti-
inflammatory drugs, and neurotrophic drugs) more 
than 3 months.

Before 2009, 14 patients underwent microsurgical 
cyst fenestration and imbrication to treat this disease. 
Patients were placed in the prone position after general 
anesthesia. A lumbosacral midline incision was placed 
over the lesion (L5~S3). Then the following operations 
were done: sacral laminectomies, microsurgical cyst fen-
estration, and cyst wall imbrication with placement of 
fibrin gel or muscle grafts or free autologous fat over 
the closed wall. After operation, all patients accepted 
lumbar drainage. Moreover, 2 days of dexamethasone 

10 mg and 20% mannitol 250 mL, and 1 – 3 days of 
prophylactic antibiotics were afforded along with an 
average of 3 days (range, 2 – 4 days) bed rest. 

Since 2009, 56 patients underwent C-arm fluoros-
copy guided percutaneous fibrin gel injection, a new 
minimally invasive technique, to treat this disease. Be-
fore the procedure, all patients were given an iodine 
allergy test. During the entire procedure, patients were 
placed in the prone position on the C-arm table. The 
localization of cysts was detected by MRI images ob-
tained from the outpatient department or at hospital 
admission, and the image of the sacral vertebra was 
selected as the reference substance (for example, the 
cyst was located at “S1, left”). To locate the cysts dur-
ing the procedure, a cross-shaped Kirschner wire was 
placed on the skin of the sacral region, and the image 
of the intersection point under fluoroscopy was used 
to match with the cyst location confirmed by MRI. Ul-
timately, the needle insertion point (middle area of 
the cyst) was confirmed when the image of intersec-
tion point coincided with the middle area of the cyst’s 
MRI). After local anesthesia with 2% lidocaine, an ap-
propriate size of bone-puncture needle (GuanLong 
Corporation, Shandong, China) was used to puncture 
through the skin, fascia, and sacral lamina in turn, and 
finally inserted into the cyst under C-arm fluoroscopy 
guidance. The intraoperative C-arm fluoroscopy image 
showed a metal needle shadow within the cavity (Fig. 

Fig. 1. The puncture needle placement into the center of  the cyst under C-arm fluoroscopy guidance. (A) Intraoperative C-arm 
fluoroscopy demonstrates the puncture needle placement into the center of  the cyst. (B) The cyst was filled with iohexol injection 
under C-arm fluoroscopy guidance, which confirmed again that the puncture needle was placed in the cyst.
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1A), confirming that the puncture needle was inserted 
into the cyst. To prevent any discomfort during the aspi-
ration procedure caused by sudden decompression, the 
CSF was aspirated slowly. Aspiration should stop when 
no more CSF could be removed, and the final volume 
was recorded (mean 3 mL; range, 2 – 5 mL). After that, 
about 1 – 2 mL iohexol (Yangtze River Pharmaceuti-
cal Group Co., LTD, China) was injected into the cyst. 
This also confirms that the puncture needle was in the 
cyst (Fig. 1B). Then, the iohexol injection was aspirated 
slowly and completely. After drainage of the cyst, fi-
brin gel was injected into the cavity of the cyst accord-
ing to the manufacturer’s instructions (PSW; Shanghai 
RAAS Blood Products, Minhang, Shanghai, China). The 
total volume of fibrin gel was equal to the amount of 
CSF aspirated from the cyst. If patients had more than 
2 cysts, only one or 2 cysts, considered to be the chief 
culprit(s) of the symptoms, were treated with fibrin gel 
injection. At least one day bed rest should be afforded 
patients to prevent any postoperative discomfort. If the 
patients felt pain at the puncture site after the opera-
tion, we advise that an average of 3 days of bed rest is 
necessary. Some patients had side effects of fibrin gel 
therapy such as nausea, vomiting, low grade fevers, and 
headache after operation, we advised that they should 
have an average of 3 days (range, 2 – 4 days) bed rest. 
One day of prophylactic antibiotics, and 2 days of dexa-
methasone 10 mg and 20% mannitol 250 mL were also 
necessary. 

Twelve patients who rejected surgical treatment 
were treated with conservative management includ-
ing physical therapy and anti-inflammatory and neuro-
trophic drugs.

Pain was evaluated before treatment and at final 
follow-up according to a 10-cm visual analog pain scale 
(VAS). The total effects of treatment were assessed by 
comparison between pre-treatment and final follow-up 

examination results. All patients were followed up for 
13 months to 12 years (an average follow-up of 39.8 
months) and had another MRI after one year. 

Statistical Analysis
Data of VAS were expressed as mean ± SD (stan-

dard deviation). SPSS 13 statistical software program 
(SPSS Inc., IL, USA) was used for statistical analyses. Sta-
tistical differences were measured with Student’s t-test 
for comparison between 2 groups, and P < 0.05 was 
considered statistically significant.

Results   
At final follow-up inthe microsurgical cyst fenestra-

tion and imbrication group, the VAS score was reduced 
from the pre-operation score. Moreover, there was also 
a significant difference between the microsurgical cyst 
fenestration and imbrication group and the conserva-
tive management group for VAS score (Table 2). All the 
symptoms and neurological deficits had been either 
completly or substantially resolved immediately after 
operation or during follow-up visits in the microsurgical 
cyst fenestration and imbrication group (Table 3). During 
the follow-up visits, 3 patients (of the 7 patients who had 
substantial relief) suffered from recurrent symptoms af-
ter the surgery and all of them were confirmed by MRI as 
the recurrence of the cysts (Fig. 2). One of them received 
a second operation thereafter, and had no symptom im-
provement. The other 2 patients refuse a second surgi-
cal treatment because of many unknown reasons. Three 
patients had CSF leakage, and all of them underwent an 
artificial dural patch in the second operation and post-
operative lumbar drainage for about one week. 

All the patients who underwent percutaneous fi-
brin gel injection by C-arm fluoroscopy guidance get 
obvious pain relief at final follow-up (Table 2). They 
also had complete or substantial relief of their preop-
erative symptoms and neurological deficits immediate-
ly after surgery or during follow-up visits (Table 3). No 
postoperative infections, nerve damage, CSF leaks, or 
recurrence occurred in any of the patients. Seven cases 
had slight headache, low grade fever (37.5oC – 37.9oC), 
nausea, and vomiting without neck stiffness after fibrin 
injection. These discomforts disappeared completely 
after effective treatments: 20% mannitol 250 mL and 
dexamethasone 10 mg for 2 days, prophylactic antibi-
otics for one day, and an average of 3 days (range, 2 
– 4 days) bed rest. MRI examinations in most patients 
showed that the cysts disappeared or decreased in size 
during follow-up visits (Fig. 3).

Table 3. Outcomes of  different treatments.

Treatment 
(n)

Outcomes (n)
CSF leakage 

(n)

CRI (14) CR (7); SR (7)#; R (3)#; A (0) 3

FGI (56) CR (34); SR (22); R (0); A (0) 0

CM (12) CR (0); SR (3); R (0); A (9) 0

Abbreviations: CRI, partial cyst wall resection and imbrication; FGI, 
C-arm fluoroscopy guided percutaneous fibrin gel injection; CM, 
conservative management; CR, complete remission; SR, substantial 
relief; R, recurrence; A, aggravation; CSF, cerebral spinal fluid.
#Of the 7 patients who had substantial relief, 3 suffered from recurrent 
symptoms several months after the operation.
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Fig. 2. MRI study of  recurrence of  the cyst after microsurgical cyst fenestration and imbrication. (A) Preoperative MRI 
showing a cyst in sacral spinal canal. (B) Postoperative MRI showing the cyst reoccurring one year after the operation.

Fig. 3. MRI study of  disappearance of  the cyst after C-arm fluoroscopy guided percutaneous fibrin gel injection therapy. (A) 
Preoperative MRI showing a 2.2 × 1.1 cm cyst in sacral spinal canal. (B) Postoperative MRI showing the cyst disappearing 
5 months after the operation.
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At final follow-up of the conservative management 
group, the VAS score had no obviously change from 
that at pre-operation (Table 2). Of the 12 patients who 
accepted conservative management, only 3 patients 
had substantial relief of their preoperative symptoms 
and neurological deficits. The remaining 9 patients re-
ported no symptom and neurological deficit resolution. 
In addition, their symptoms were aggravated with time 
(Table 3). These patients’ cysts were also confirmed con-
tinuously by MRI examinations (Fig. 4).   

discussion

The etiology of TCs remains unclear (7). The most 
important hypotheses include 1) congenital origin; 2) 
hemosiderin deposition after trauma results in break-
age of venous drainage in the perineurium and epineu-
rium; and 3) inflammation of nerve root cysts followed 
by inoculation of fluid, arachnoidal proliferation along 
and around the sacral nerve root (7,10). Congenital ar-
achnoidal defect as the origin of this disease is widely 
accepted. The mechanism could be described briefly 
as follows: The increased hydrostatic pressure caused 

by increased abdominal pressure or arterial pulsation 
forced the CSF to enter the congenital arachnoidal de-
fect (the cyst) but is unable to return to the thecal dura 
through the same portal (the ball–valve effect) (13). 
And finally, the continuous infusion of CSF results in the 
cyst’s enlargement (18,19).

Although only approximately 1% or less of cysts 
became large enough to compress nerve roots or the 
sacral nerve plexus, and cause obvious discomfort, this 
does not mean that it should be neglected (2,20,21). 
TCs are often misdiagnosed as other diseases, espe-
cially lumbar spinal stenosis or lumbar disc herniation. 
Therefore, candidates for surgery should be chosen 
after taking into consideration both the special clini-
cal characteristics and imaging studies (especially MRI) 
while meeting the surgical criteria. MRI is considered to 
be most sensitive noninvasive way to detect sacral TCs. 
MRI was also used to plan surgical treatment because it 
shows the cysts and the surrounding structures clearly 
(22). 

Since they were first reported by Tarlov in 1938, 
various methods have been tried to treat TCs, without 

Fig. 4. MRI study of  progression of  the cyst. (A) MRI showing a 1.2 × 0.8 cm cyst in sacral spinal canal. (B) MRI showing 
that the cyst had grown to 1.4 × 0.9 cm after one year.
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consensus on the optimal treatment. Lumboperitoneal 
shunt and cyst subarachnoid shunt have been used with 
unsatisfying results (11,15). Am icrosurgical approach, 
such as laminectomies with cyst wall fenestration and 
imbrication, for selected symptomatic patients have 
shown good results. However, the main drawbacks 
include a high risk of recurrence and complications 
such as CSF leakage, meningitis, and nerve damage 
(3,7,12,13). In 1994, Paulsen et al (2) reported 5 patients 
with symptomatic TCs got symptom relief from percuta-
neous cyst drainage. However, the symptoms recurred 
3 months after this therapy. Recently, Shao et al (14) re-
ported that patients with symptomatic TCs treated with 
intracystic fibrin glue injection achieved satisfactory re-
lief with low recurrence and complications. CT was se-
lected as the guidance tool during this operation. How-
ever, we considered that this operation is difficult to 
generalize because most primary hospitals in China lack 
CT-guidance equipment. Instead, C-arm fluoroscopy 
is more economical and common as an intraoperative 
guidance tool. We improved the procedure of CT-guid-
ed percutaneous injection of fibrin gel and completed 
percutaneous fibrin gel injection therapy on 56 patients 
with symptomatic TCs. In order to explore the better 
method to treat symptomatic TCs comprehensively, we 
retrospectively reviewed 26 cases of symptomatic TCs 
treated with microsurgical cyst fenestration and imbri-
cation (n = 14) or conservative management (n = 12).

In our series, there were 14 patients treated with 
sacral laminectomies, microsurgical cyst fenestration, 
and cyst wall imbrication with placement of autologous 
muscle or fat grafts over the closed wall. We found this 
treatment could completely or partially resolve pa-
tients’ symptoms. However, 3 patients had CSF leakage 
and 3 patients suffered from recurrent symptoms sever-
al months after the operation. These results were simi-
lar to previous reports (7,13). Therefore, it seems that 
microsurgical cyst fenestration and imbrication should 
not be recommended as the first choice for symptom-
atic TCs.

Previous studies have confirmed the effect of fibrin 
gel injection therapy for symptomatic TCs (14,23,24). 
In our study of the 56 patients who underwent C-arm 
fluoroscopy guided percutaneous fibrin gel injection 
therapy, 34 patients experienced complete remission of 
their preoperative symptoms and neurological deficits 

and 22 patients experienced substantial relief. MRI ex-
aminations in most patients showed that the cysts dis-
appeared or decreased in size during follow-up visits. 
Moreover, no nerve damage, CSF leaks, surgical infec-
tions, and recurrence were reported. Only 7 cases had 
side effects from fibrin gel injection, such as headache, 
low grade fever, nausea, and vomiting without neck 
stiffness (14). Why is the fibrin gel used in the injection 
procedure effective in treating symptomatic TCs for the 
long-term? The fibrin gel has the property of resorp-
tion (25). We proposed hypothesis that the cyst cavity 
was filled and the traffic pore between the cysts and 
the subarachnoid space was sealed by fibrin gel. Subse-
quently, the cyst was absorbed, by fibroblast prolifera-
tion and fibrous scar formation. Finally, the CSF entry 
into the cyst from the subarachnoid space was reduced, 
thereby preventing the cyst from distending and com-
pressing local nerves or stimulating nearby nociceptors.

In our series, 12 patients who refused surgical treat-
ment were treated conservatively. Only 3 patients had 
relief through conservative treatment. The remaining 
patients had no relief of their symptoms and neurologi-
cal deficits, and their symptoms were aggravated with 
time. Follow-up MRI examinations in these patients 
revealed that their cysts had grown with time. These 
observations may show that for most symptomatic TCs, 
the effect of surgical intervention is better than nonsur-
gical treatment.

conclusions

Although often asymptomatic, enlarging TCs can 
cause serious clinical symptoms and, therefore, should 
not be overlooked. Both C-arm fluoroscopy guided per-
cutaneous fibrin gel injection and microsurgical cyst 
fenestration and imbrication could relieve patients’ 
symptoms. C-arm fluoroscopy guided percutaneous 
fibrin gel got better results with less complications. 
Therefore, we recommend that C-arm fluoroscopy guid-
ed percutaneous fibrin gel injection therapy should be 
a treatment consideration for symptomatic TCs.
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