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ABSTRACT

AIM: To examine a series of surgically treated spinal arachnoid cysts in light of the literature.   
MATERIAL and METHODS: This was a retrospective study of patients treated in the Istanbul Umraniye Training and Research 
Hospital Neurosurgery Clinic. A total of 18 patients with spinal arachnoid cysts underwent surgical treatment between January 2012 
and December 2019. All patients were assessed before and after surgery for muscle strength, pain, sensory changes, and bowel–
bladder symptoms. All patients underwent magnetic resonance imaging and computed tomography for diagnosis and treatment. 
RESULTS: Among the 18 patients, 8 were men and 10 were women, with a mean age of 43.7 (25–66) years. Congenital conditions 
were discovered in 15 of the patients, 2 after lumbar drainage and 1 after spinal anesthesia. Intradural extramedullary and intra-
extradural cysts were found in 17 patients and 1 patient, respectively. The cyst was smaller than level 3 in 14 patients and greater 
than level 3 in 4 patients. Cyst excision and cyst fenestration were performed in 11 and 7 patients, respectively. Cyst excision was 
performed in four of the patients who underwent cyst fenestration because their complaints did not improve.
CONCLUSION: Surgery should be considered in patients with symptomatic spinal arachnoid cysts. Fenestration may be a suitable 
alternative, especially if magnetic resonance imaging reveals no intracystic adhesion or trabeculation. Residual and recurrence rates 
are high in patients with a history of intradural intervention, adhesions, or trabeculation. When there is trabeculation, the best option 
is cyst removal.
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(7,23). Basically, cysts are thought to occur as a result of her-
niation of the arachnoid tissue. Exercises that raise intracra-
nial pressure and cerebrospinal fluid (CSF) flow promote the 
growth of spinal arachnoid cysts. Several theories have been 
presented regarding enlargement of cysts. One is that these 
cysts and the subarachnoid space are connected by a one-
way valve and that a rise in intraspinal pressure increases the 
flow of CSF into the cyst, causing the cyst to grow (20). Anoth-
er theory is that increased intracranial pressure can expand 
the cyst by increasing the volume of CSF that enters it (2). 

█   INTRODUCTION

Arachnoid cysts in the spinal canal account for 1%–3% of 
all spinal canal lesions. Congenital, secondary to earlier 
trauma, infection, or iatrogenic (post-lumbar puncture 

or post-surgical) reasons can all induce spinal arachnoid cysts 
(8,21,29). The mechanism of cyst formation remains unknown. 
Although the majority of cysts are congenital, they can also 
develop secondary to trauma, infection, inflammation, iatro-
genic, or idiopathic reasons (8,21,31). The formation of spinal 
arachnoid cysts has been the subject of several hypotheses 
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Spinal arachnoid cysts are generally asymptomatic, but 
symptomatic ones may be accompanied by complaints of 
pain, motor weakness, urinary incontinence, myelopathy, and 
sensory changes due to the mass effect and root compression 
(6,15,31). Nabor et al. described the classification commonly 
used in spinal arachnoid cysts: Type 1 cysts are extradural 
cysts without nerve root involvement, Type 2 cysts are 
extradural cysts with nerve root involvement, and Type 3 cysts 
are intradural meningeal cysts (21). There is no consensus on 
surgical treatment yet. Cystoperitoneal shunt, fenestration of 
the spinal arachnoid cyst (30), or total resection are among the 
preferred methods (32).

This study aimed to examine a series of surgically treated 
spinal arachnoid cysts in light of the literature.

█   MATERIAL and METHODS
This study was conducted retrospectively in the Istanbul 
Umraniye Training and Research Hospital Neurosurgery 
Clinic. A total of 18 patients with spinal arachnoid cysts who 
had undergone surgical treatment between January 2012 and 
December 2019 were included. All patients were assessed 
before and after surgery for muscle strength, pain, sensory 
changes, and bowel–bladder symptoms. All patients underwent 
magnetic resonance imaging and computed tomography for 
diagnosis and treatment. The patients were contacted 7 days 
and 6 months after surgery for a neurological examination 
and to assess complications. In the pain evaluations, a Visual 
Analog Score (VAS) was applied. VAS was questioned during 
the initial admission and follow-up examinations and reviewed 
retrospectively from the review charts.

Surgical Technique

Two different techniques were applied depending on the 
patient’s condition. Hemilaminectomy was performed in the 
upper and lower segments. The upper and lower poles of the 
cyst were located, cysts were opened, and fenestration with 
the subarachnoid space was performed in patients in which 
the cyst was longer than the third level. A tiny catheter was 
then used to check the fenestration of the cyst wall and CSF 
passage. The dura was closed. In patients in which the cyst 
had fewer segments, the cyst was revealed and completely 
removed by performing a hemilaminectomy and durotomy. 
Intraoperative monitoring was used in all cases to evaluate 
the patients’ neurological condition during the surgery. 

█   RESULTS
Eight of the 18 patients were men and 10 were women, with 
a mean age of 43.7 (25–66) years. Congenital conditions were 
discovered in 15 of the patients, 2 after lumbar drainage and 
1 after spinal anesthesia. Seventeen individuals had intradural 
extramedullary cysts, and one patient had an intra-extradural 
cyst. Among the cysts, three were cervical, nine were thoracic, 
four were lumbar, one was thoracolumbar, and one was 
lumbosacral. The cysts were smaller than level 3 in 14 patients 
and greater than level 3 in 4 patients. The patient data are 
summarized in Table I. 

Pain was the primary complaint of 12 patients in the 
preoperative period, weakness in 4 patients, and urinary 
incontinence in 2 patients. The symptoms of the patients 
who complained of motor deficit and urinary incontinence 
improved at the 6th month postoperatively. While the mean 
preoperative VAS score was 7.2 (9-6), the mean postoperative 
VAS score was 3.4 (5-1) (Figures 1 and 2).

Cyst excision and cyst fenestration were performed in 11 and 
7 patients, respectively. Four of the patients who had cyst 
fenestration had their cysts removed because their complaints 
did not improve. The mean follow-up period after surgery was 
5 years (range: 245–523 days). CSF fistula complication was 
observed in two patients who underwent cyst excision after 
surgery. 

In the preoperative radiological evaluation, myelopathy was 
observed in 2 patients and the syrinx was observed in 5 
patients. In the postoperative period, myelopathy decreased 

Figure 1: Case Sample 1: Preoperative sagittal (A) and axial (B) 
T2 MRI images of an arachnoidal cyst on thoracic level. 1st-year 
postoperative sagittal (C) and axial (D) T2 MRI images revealed 
complete excision of the cyst. It was observed that the syrinx 
decreased postoperatively.
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in 1 of the patients with myelopathy and remained the same in 
1. The syrinx decreased in 4 of the patients with a syrinx and 
remained the same in 1.

█   DISCUSSION
The study results demonstrated that cyst excision was very 
efficient in the treatment of arachnoid cysts, the complication 
rate was minimal, and the fenestration operation failed in 
57% (4/7) of the patients and required total excision. Spinal 
arachnoid cysts are rare lesions, so they only appear in limited 
series in the literature (1,2,4,11,21,22,24,26). Although these 
cysts can appear anywhere in the spine, they are typically 
found in the thoracic area, particularly in the posterior and 
posterior–lateral spinal cord. In the series of Cloward, 65% 
of the cysts were in the thoracic region (5), and in the series 
of Kriss and Kriss, 80% were in the thoracic region (14). It is 
thought that those findings were because the thoracic region 
has a long segment and a narrow diameter, which causes the 
symptoms induced by the mass effect on the spinal cord to 
occur earlier (2). In our series, 50% (9/18) of the cysts were 

located in the thoracic region. Because of the postoperative 
problems induced by multi-level laminectomy in a kyphotic 
region, such as the thoracic region, it is essential to perform 
multi-level hemilaminectomy (13,19) or laminoplasty instead 
of total laminectomy in surgery (33). In our dataset, total 
laminectomy was performed in the first 4 patients requiring 
total excision, whereas hemilaminectomy was performed in 
the remaining 14.

Both intradural and extradural spinal arachnoid cysts can 
occur. Extradural (Types 1 and 2) arachnoid cysts were more 
common than intradural cysts in some studies (9,18). In some 
selected series, however, intradural arachnoid cysts were 
reported to be more common (2). Spinal arachnoid cysts are 
most commonly located in the posterior and posterior–lateral 
regions of the spinal cord. In our series, only one patient had 
an intradural–extradural cyst, which was probably because 
the intradural arachnoid defect was located in a certain region. 
It is critical to anticipate such a potential circumstance during 
the preoperative phase by performing a thorough magnetic 
resonance imaging (MRI) evaluation and make appropriate 

Table I: Demonstration of Aetiology, Extent, Anatomical Location, Treatment, Recurrent Surgery and Complication of Operated Arachnoid 
Cyst Patients

Case 
Number Aetiology Elongation Localization Treatment Recurrence 2nd 

surgery Complication

1 Congenital T1-2 Intra-extradural Resection-Ligation Cyst Excision

2 Congenital T1-2 Intradural Cyst Excision

3 Congenital T10-12 Intradural Cyst Fenestration

4 Congenital L1-5 Intradural Cyst Fenestration Cyst Excision

5 Congenital C1-5 Intradural Cyst Fenestration Cyst Excision

6 Congenital T7-8 Intradural Cyst Excision

7 Congenital L4-5 Intradural Cyst Excision

8 Congenital T2-6 Intradural Cyst Fenestration

9 Congenital C2-3 Intradural Cyst Excision

10 Congenital T12-L2 Intra-extradural Resection-Ligation CSF fistula

11 Congenital T5-6 Intra-extradural Resection-Ligation CSF fistula

12 Congenital T4-9 Intradural Cyst Fenestration Cyst Excision

13 After Lumbar 
Drainage L3-4 Intradural Cyst Excision

14 Congenital S1-2 Intradural Cyst Fenestration

15 After Spinal 
Anesthesia T5-6 Intradural Cyst Excision

16 Congenital T5-8 Intradural Cyst Excision

17 Congenital C1-2 Intradural Cyst Excision

18 After Lumbar 
Drainage L2-3 Intradural Cyst Excision
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p<0.001) in the modified Japanese Orthopaedic Association 
scale score of the patients. Postoperative MRIs of the 
patients revealed a decrease in the syrinx and an enlargement 
of the spinal cord (30). By decompressing the spinal cord, 
fenestration, and cyst wall excision help alleviate myelopathy 
symptoms.

In patients in which fenestration was performed, symptoms 
improved for a brief period before returning. In a study by 
Kumar et al., cysts were found to deflate quickly after surgical 
puncture and then enlarge again a few minutes later (16). 
These findings following intraoperative fenestration revealed 
that the osmotic pressure differential was effective in cyst 
formation, confirming that the fluid in the cyst keeps it from 
coming out through the valve mechanism, as reported by 
Rohrer et al. (25). In our study, four of seven patients who 
received fenestration had to have it repeated because their 
symptoms persisted, and trabeculated cysts were found in all 
of them. Total excision helped these patients.

Indeed, our literature review showed that trabeculation and 
adhesions were present in patients with postinfectious 
or iatrogenic (spinal anesthesia, lumbar puncture, lumbar 
drainage) causes and idiopathic arachnoid cysts (10,12,17,27). 
Adhesions, in contrast, were observed in some cases that 
were thought to be idiopathic. Therefore, in patients with 
suspected adhesions, total cyst excision at the fenestration 
location appeared to be preferable when considering surgery.

█   CONCLUSION
Surgery should be considered for symptomatic spinal 
arachnoid cysts. Fenestration may be a suitable alternative, 
especially if an MRI examination reveals no intracystic 
adhesion or trabeculation. Residual and recurrence rates 
are high in patients with a history of intradural intervention, 
adhesions, and trabeculation. When there is trabeculation, the 
best option is cyst removal.
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