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Background: Symptomatic sacral perineurial cysts are extremely rare. Objective: The aim of this 
retrospective study was to investigate the outcome of fifteen consecutive patients treated by 
microsurgical resection of the cyst. Patients and Methods: The authors retrospectively reviewed 
their clinic data archive from 2002 through 2015, and fi een pa ents operated upon due to 
symptomatic sacral perineurial cysts were enrolled in the study. Patients' symptoms, radiographs, 
intraoperative findings, and clinical results were evaluated. All fifteen patients underwent 
microsurgical excision of the cyst. Results: There were five men and ten women included in the 
study, with a mean age of 31 years (range 7–60 years).  Preopera ve symptoms included low 
back pain, coccydenia, buttock pain, perianal pain and radicular pain. All of the patients 
underwent surgical resection. The mean follow-up was 54 months (range 3-160 months). All the 
patients experienced complete or substantial resolution of the preoperative local and radicular 
pain after surgery. Conclusion: Cyst excision is an effective and safe technique for symptomatic 
sacral perineurial Tarlov cysts. Careful patient selection is vital to the management and treatment 
of this often difficult and controversial pathology. 

 
INTRODUCTION 

 
Sacral perineurial cyst or Tarlov cyst is a cystic 

lesion of the nerve root that is common in the sacrum. 1,2  
It was named after Tarlov who first described it in 1938 
during autopsy study of the filum terminal. 3 These 
lesions come to clinical attention as incidental findings 
on magnetic resonance imaging (MRI). The incidence 
of sacral perineurial cysts has been estimated as 1.5% to 
4.6%4,5. Most of them are asymptomatic but <1% of 
Tarlov cysts may cause significant clinical symptoms. 
According to their size and pressure on surroundings, 
symptoms include local or radicular pain, sensory or 
motor deficits and even bladder dysfunction.6,7 In this 
situation, other management strategies should be 
considered. 

Many methods have been used to treat these 
symptomatic lesions, with variable results. Some of the 
surgical strategies aim for equalization of the 
cerebrospinal fluid pressure between the cephalad thecal 
sac and the cyst. These include the cyst-arachnoid 
shunt8 and the lumboperitoneal shunt6,9. Closure of the 
cyst-arachnoid communication sacrificing the parent 
root has also been reported10,11. Percutaneous cyst 
drainage to relief the symptoms is an alternative. 5,12  In 
addition to microsurgical fenestration or excision.  
There is no consensus on the appropriate treatment of 
symptomatic sacral cysts. 
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Up to date, literature review yield only around 152 
cases treated surgically by different approaches.4,12-21. In 
addition judicious patient selection is critical as the 
majority of cysts are asymptomatic. Furthermore, there 
is little consensus in the literature regarding the best 
treatment of these cysts.  
 

PATIENTS AND METHODS 
 

A total of fifteen consecutive patients (five male 
and ten female) with symptomatic sacral perineurial 
cysts were surgically treated in Suez Canal University 
Hospital in the Neurosurgery Department between June 
2002 and July 2015. The mean patient age was 31 years 
(range 7 to 60 years).  

Before and after surgery, local and radicular pain 
was assessed using a VAS [Visual analogue scale] 28. 
Muscle strength and weakness were determined using 
the MRC grading system (score range 0 [no contraction] 
to 5 [normal]). Responses to sensation was graded as 
absent (anesthesia), normal, or abnormal (hypoesthesia 
or hyperesthesia). Reflex abnormality was graded as 
normal or abnormal (absent or hypoactive) 22.  

Economic (activity) and functional (pain) status 
were assessed and classified according to the grading 
system proposed by Prolo, et al23.  Patient assessments 
were done in the preoperative stage, the early 
postoperative stage, the postoperative 3rd month, 6th 
month, 12th month and regularly each year. Bladder 
functions were evaluated using urodynamic study pre 
and postoperatively in patients presented with sphincter 
affection. 
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Magnetic resonance image (MRI) lumbosacral 
spine with Gadolinium contrast was utilized in the 
radiological diagnosis and was repeated in the 
postoperative stage six months later and yearly follow-
up thereafter. MRI allows evaluation of the spatial 

relationship between parent roots and cysts with 
unprecedented accuracy. (Figs. 1,2&3) Computed 
tomography (CT) was also done in some patients to 
clearly show the erosion of the sacral bone caused by 
the cyst expansion. 

  
 
 

a b  

c d 
Fig. 1 a-d: Case No 2. 7 years old male patient presented with nocturnal enuresis. a: preoperative MRI T2 showing 

Tarlov cyst opposite S1, S2 vertebrae. b: 2 years post-operative MRI. c and d: intraoperative view. 
 
 

a  b  
Fig. 2 a&b: Case No 13. 27 years old female patient presented with low back pain and perianal pain for 2 years.  

b: Preoperative MRI T1 and T2 showing Tarlov cyst opposite S1 and S2 vertebrae. 
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 a  b  c   
Fig.  3a-c: Case No 11. 39 years old male patient presented with low back pain and bilat lower limb pain for 3 years. a: 
preoperative MRI T1 with gadolinium showing Tarlov cyst opposite S2vertebra. b: intraoperative view. c: 3 years post-
operative MRI.  
 
Surgical Technique 

The surgical treatments applied used a sacral 
incision about 5–7 cm in length. Subperiosteal 
dissection of the paravertebral musculature exposes the 
sacral roof. Significant bony erosion by the cyst was 
always encountered. In some cases, the blue-grey cyst 
wall could be seen through this paper-thin bone. The 
sacral lamina was cut, usually at two-levels, for en bloc 
removal of the roof. The goal was to create a bony 
window that demonstrates the lateral borders of the cyst. 
We elevated the sacral lamina as one single piece, 
carefully dissecting on the undersurface so as to 
preserve the anatomy of the cyst.  
Microsurgical Technique 

During the exposure of the cyst wall, care should be 
given to the potential presence of sacral nerve root 
fibers running in or adjacent to the cyst. The thin, 
transparent cyst wall is opened widely with micro 
scissors and the collapse of the cyst is facilitated by 
further dissection of the wall. Invariably, dissection of 
the internal portion of the cyst reveals a discrete 
connection between the cyst itself and the subarachnoid 
space (Fig. 1c&d) and (Fig. 3b). We believe that 

closure of this cystic introitus is critical to preventing 
recurrence of the cyst and the development of a post-
operative CSF leak. A local fat graft and gelatin sponge 
are then used to reinforce the closed cyst neck and fibrin 
glue is then applied to the closure. In three of our cases 
where the tissue at the cyst neck is too thin and the 
defect at the neck is large, we have used local muscle 
graft. We use routinely a lumbar subarachnoid drain for 
seven days to prevent CSF leak. The previously 
removed sacral lamina is replaced on lay at the end of 
the procedure. 
 

RESULTS 
 

A total of fifteen consecutive patients (five males 
and ten females) with symptomatic sacral perineurial 
cysts were surgically treated in Suez Canal University 
Hospital in the Neurosurgery Department between 2002 
and 2015. The mean patient age was 31 years (range 7 
to 60 years). Patient characteristics and clinical findings 
are presented in (Table 1). 

 
Table 1: Patient characteristics and clinical findings in the study series 
Case 
No. 

Age (yrs), 
Sex 

Main Symptom Duration of 
Symptoms 

Location cyst size 
(cm) 

Follow Up 
(months) 

Post. Op. Course 

1 35, F LBP, coccydenia, bilat. LL pains 1 y S2 S3 3 50 improving 
2 7, M nocturnal enuresis 3 yrs S1 S2 3.5 27 improving 
3 60, F LBP , Rt LL pains 2 yrs S2 2 36 improving 
4 34, M buttock pain , sciatica 1.5 Yrs S1S2S3 4.5 12 CSF  leak 
5 22, M LBP , Rt sciatica 6 Ms S1S2 1.8 3 improving 
6 27, F buttock pain, coccydenia 2 yrs S2 S3 2.5 95 improving 
7 7, F nocturnal enuresis 3 Yrs S1 S2 3 77 improving 
8 30, F Bilat. Leg dysthesia 4 Yrs S3 1.5 60 improving 
9 42, F LBP , Lt LL pains 1 y S2, S3 2.5 65 superficial wound 

infection 
10 23, F buttock pain , Rt sciatica 2 yrs S1S2S3 4 12 improving 
11 39, M LBP, bilat. LL pains 3 yrs S2 2 110 improving 
12 44, F bilat LL pains 2 yrs S1S2S3 3 81 improving 
13 27 , F LBP, perianal pain bilat LL pain 2 yrs S1S2 3.5 44 improving 
14 21, M LBP Rt LL pain 1 y S2, S3 2 11 improving 
15 47 , F coccydenia 1.5 Yrs S2 2.4 160 improving 
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Preoperative symptoms were divided into 3 

categories:  axial pain in the form of low back pain in 
seven patients, coccydenia in three cases, buttock pain 
in three cases and perianal pain in one patient. Lower 
limb pain was either nonspecific with dysthesia in eight 
patients or was radiacular in three patients. In addition 
two young patients presented with nocturnal enuresis.  

The level of the cysts according to the vertebra 
were  S1-2, four cases ;  S1-2-3, three cases; S2 , three 
cases; S2-3, four cases; S3, one case. Bony erosion was 
recognized in all cases. It is well noted that the larger 
the size of the cyst, the more marked is the bony sacral 
erosion.   

The average cyst size as measured in the MRI was 
2.7 cm (range 1.5 to 4.5 cm). A correlation between size 

of the cyst and severity of the radicular pain was 
observed although it was not statistically significant (p = 
0.47).  

The mean follow-up was 54 months (range 3-160 
months). During the period of 2 years after surgery 5 
clinical examinations were performed. The long-term 
results were assessed by telephone interview. 

All the patients experienced complete or substantial 
resolution of the preoperative local and radicular pain 
after surgery and all over the follow up period. In all of 
the 13thirteen patients who complained of sensory 
disturbances, a significant improvement was achieved. 
(Fig. 4) 

  

 
Fig. 4: Clinical outcome of patients during the follow up 

 
The two patients with nocturnal enuresis showed 

dramatic improvement postoperatively with sound 
bladder control. In addition both of them had marked 
improvement in their school achievement after three 
months. Only two postoperative complications were 
reported in our series. One patient developed superficial 
wound infection and was treated with systemic 
antibiotic and the other one got CSF leak from the 
wound after 5 days due to malfunction of the lumbar 
drain. A new drain was inserted and the CSF leak 
stopped. No added motor or sphincter disturbance was 
noted postoperatively in all patients. No cyst recurrence 
or other complications occurred in all patients on follow 
up.  
 

DISCUSSION 
 

Tarlov cysts occur at the intersection of the dorsal 
root ganglion and the posterior nerve root, originating 
between the endoneurium and perineurium. The cause 
of sacral perineurial cyst remains unclear. Tarlov 
postulated that hemorrhage into the subarachnoid space 

caused accumulations of red cells which impeded the 
drainage of the veins in the perineurium and 
epineurium, leading to rupture with subsequent cyst 
formation. Four out of the seven patients in Tarlov's 
1970 article had a history of trauma.24 Schreiber and 
Haddad also supported this posttraumatic cause of cyst 
formation.25 Because many of the patients with 
perineural cyst in their series did not have histories of 
trauma, Fortuna et al. believed that the perineural cysts 
were congenital, caused by arachnoidal proliferations 
along the exiting sacral root sleeve.26 

The cyst can enlarge via a net inflow of 
cerebrospinal fluid, eventually causing symptoms by 
distorting, compressing, or stretching adjacent nerve 
roots. Pain was the most frequent complaint: patients 
experienced persistent back pain or sciatic pain 
exacerbated by standing, walking, and coughing. In the 
majority of the cases the symptoms were relieved by 
lying down. Commonly, the symptomatology is 
intermittent at its onset. Furthermore, depending on 
their location, size, and relationship to the nerve roots, 
they may cause sensory disturbances or motor deficits to 
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the point of bladder dysfunction. In our series axial pain 
in the form of low back pain was evident in seven 
patients, coccydenia in three cases, buttock pain in three 
cases and perianal pain was in one patient. Lower limb 
pain was either nonspecific with dysthesia in eight 
patients or was radiacular in three patients.33 

There are many methods of treatment of 
symptomatic Tarlov cysts.5,12,16-18,22,28,30-32 Percutaneous 
CT-guided needle aspiration and drainage was tried by 
Paulsen et al.5 and he reported a recurrence of 
symptoms 3 weeks to 6 months in all cases (five 
patients). In addition, Voyadzis et al.12 and Lee et al.28 
observed no relief of pain in their series (3 patients in 
each series). Zhang et al.32 augmented the procedure by 
adding fibrin glue injection after aspiration.  In 31 
patients they described an 80% improvement. There was 
no recurrence of the treated cysts during a mean follow-
up of 23 months. Two cases of transitory aseptic 
meningitis were reported. Murphy et al.29 described a 

larger series of 122 patients treated by CT guided needle 
aspirations with fibrin glue cyst injection. A 
symptomatic improvement in 65% of patients was 
achieved, although 23% experienced recurrence of 
symptoms after 7.3 months. 

Surgical treatment of symptomatic perineural cysts, 
involving complete cyst removal and excision of the 
affected posterior root and ganglion, was advocated by 
Tarlov and has since been used by others.30,33 In table 2, 
we compared the results of a literature study of different 
open microsurgical techniques for the treatment of 
Tarlov cysts. The complications reported in the 
literature in the surgical cases in table 2 include 
prostatitis, cerebellar bleeding, CSF leak, dislodgement 
of the muscle patch, urinary incontinence, dislocation of 
the catheter, recurrent pain, and deep venous 
thrombosis. The surgical outcomes of the whole series 
including ours are in favor of near total improvement 
and few non-significant side effects.2,4,12,14-21 

 
 

Table 2: Summary of the articles discussing the outcomes of sacral Tarlov cysts 
Author Number of patients Follow - Up Improvement (%) 

Mummaneni et al., 200016 8 1-73 ms 87.5 % 
Voyadzis et al., 200122 10 3-136 ms 70% 
Caspar et al., 200314 15 6-108 ms 86.7 % 
Langdown et al. , 20054 3 6-12 ms 100 % 
Tanaka et al., 200621 12 6-52 ms 83.3 % 
Guo et al., 200715 11 3- 156 ms 81.8 % 
Park et al., 200818 2 NA 100 % 
Sajko et al., 200919 3 NA 100 % 
Neulen et al., 201117 13 2.5 – 20 ms 61.5% 
Smith et al., 201120 18 9-44 ms 55.6% 
Cantore et al., 201313 19 9-300 ms 84.2 % 
Burke et al, 20162 23 24 100% 
Present study, 2016 15 160 100 % 
Total  152   

 
CONCLUSION 

 
Cyst excision is an effective and safe technique for 

symptomatic sacral perineural (Tarlov) cysts. Careful 
patient selection is vital to the management and 
treatment of this often difficult and controversial 
pathology. 
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