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OBJECTIVE Adult spinal arachnoid cysts (SACs) are rare entities of indistinct etiology that present with pain or myelop-
athy. Diagnosis is made on imaging studies with varying degrees of specificity. In symptomatic cases, the standard treat-
ment involves surgical exploration and relief of neural tissue compression. The aim of this study was to illustrate features
of SACs in adults, surgical management, and outcomes.

METHODS The authors searched medical records for all SACs in adults in the 10-year period ending in December
2016. Radiology and pathology reports were reviewed to exclude other spine cystic disorders. Recurrent or previously
treated patients were excluded. Demographic variables (age, sex) and clinical presentation (symptoms, duration, history
of infection or trauma, and examination findings) were extracted. Radiological features were collected from radiology
reports and direct interpretation of imaging studies. Operative reports and media were reviewed to accurately describe
the surgical technique. Finally, patient-reported outcomes were collected at every clinic visit using the SF-36.

RESULTS The authors’ search identified 22 patients with SACs (mean age at presentation 53.5 years). Seventeen pa-
tients were women, representing an almost 3:1 sex distribution. Symptoms comprised back pain (n = 16, 73%), weakness
(n =10, 45%), gait ataxia (n = 11, 50%), and sphincter dysfunction (n = 4, 18%). The mean duration of symptoms was 15
months. Seven patients (32%) exhibited signs of myelopathy. All patients underwent preoperative MRI; in addition, 6 un-
derwent CT myelography. SACs were located in the thoracic spine (n = 17, 77%), and less commonly in the lumbar spine
(n =3, 14%) and cervicallcervicothoracolumbar region (n = 2, 9%). Based on imaging findings, the cysts were interpreted
as intradural SACs (n = 11, 50%), extradural SACs (n = 6, 27%), or ventral spinal cord herniation (n = 2, 9%); findings in 3
patients (14%) were inconclusive. Nineteen patients underwent surgical treatment consisting of laminoplasty in addition
to cyst resection (n = 13, 68%), ligation of the connecting pedicle (n = 4, 21%), or fenestration/marsupialization (n = 2,
11%). Postoperatively, patients were followed up for an average of 8.2 months (range 2-30 months). Postoperative MRI
showed complete resolution of the SAC in 14 of 16 patients. Patient-reported outcomes showed improvement in SF-36
parameters. One patient suffered a delayed wound infection.

CONCLUSIONS In symptomatic patients with imaging findings suggestive of spinal arachnoid cyst, surgical exploration
and complete resection is the treatment of choice. Treatment is usually well tolerated, carries low risks, and provides the
best chances for optimal recovery.
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ological entities that often present with back pain or
myelopathy. Theories on the pathogenesis of these
cysts, suggesting that they arise from diverticula in the
septum posticum or ectopic arachnoid granulations, have
not been substantiated.>!*!-2! In most cases, no underly-

S PINAL arachnoid cysts (SACs) in adults are rare path-

ing cause for the SAC can be identified and is considered
as an idiopathic SAC. In some cases, SACs can develop
from arachnoid adhesions following trauma or inflamma-
tory or infectious causes. Surgical etiologies of arachnoid
cysts have also been described after conducting various
procedures, such as a lumbar myelography, laminectomy,

ABBREVIATIONS mJOA = modified Japanese Orthopaedic Association; SAC = spinal arachnoid cyst; VSCH = ventral spinal cord herniation.
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FIG. 1. Case 5. A 45-year-old woman presented with a 2-year history
of worsening midback pain and lower-extremity weakness. Sagittal (A)
and axial (B) T2-weighted MR images showing ventral displacement of
thoracic spinal cord. Sagittal (C) and axial (D) CT myelography findings
are inconclusive and cannot rule out the possibility of cord herniation.
Surgical exploration revealed a dorsal arachnoid cyst, which was com-
pletely resected.

and vertebroplasty.'>!” Inflammatory adhesions within the
arachnoid are known to form arachnoid webs that can re-
sult in direct cord compression and myelopathy. Such ad-
hesions can also form a 1-way valve entrapping circulating
CSF, ultimately resulting in the formation of an SAC."*?
Diagnosis is usually suspected on MRI with focal displace-
ment/buckling of the spinal cord and less frequently on
direct visualization of a cystic structure within the spinal
canal with signal characteristics similar to those of CSF.??
Better delineation can often be obtained through CT my-
elography, which, in addition to diagnosis, can gauge the
degree of free-flowing CSF between the arachnoid cyst
and the main subarachnoid space.* Management consists
of surgical exploration and decompression via total cyst
excision, marsupialization, fenestration, ligation of the
communication site, or shunting, or a combination of these
techniques. Limited series have been published on SACs
in adults, and little is known about their natural course and
optimal management. The aim of this study was to illus-
trate features of spinal arachnoid cysts in adults including
surgical management and outcomes.

Methods

We searched medical records for all adult patients (>
18 years) with a diagnosis of arachnoid cyst or spinal cyst
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FIG. 2. Case 17. A 34-year-old woman presented with a 2-year history
of worsening low-back pain and lower-extremity paresthesia. Sagittal
(left) and axial (right) T2-weighted MR images showing a lumbar dorsal
extradural cyst, resulting in ventral displacement and compression of the
thecal sac.

in the 10-year period from January 2007 to December
2016. Radiological reports were individually reviewed,
and all patients with radiological reports including spinal
arachnoid cysts of the spine were included. We excluded
other cystic disorders of the spine, such as syrinx, hydro-
myelia, and cystic tumors. Patients with recurrent or pre-
viously treated arachnoid cysts were also excluded as well
as patients who were lost to follow-up. For all included
patients, we extracted demographic variables (age at pre-
sentation, sex) and clinical presentation (medical comor-
bidities, presenting symptoms, duration of symptoms, and
examination findings). All surgically treated patients un-
derwent clinical follow-up at 6 weeks postoperatively, at
3 and 6 months, and then annually as dictated by clinical
progress. Radiological features of the arachnoid cyst were
collected from formal radiology report and direct inter-
pretation of imaging studies by the senior author (P.W.H.).
In patients who underwent surgical treatment, operative
reports and intraoperative photomicrographs were re-
viewed to accurately describe and confirm the surgical
technique.

Finally, subjective outcomes were collected at every
clinical visit using the SF-36.%° Scores from the initial
clinic visit and the last follow-up visit were available for
15 surgically treated patients and were used to elucidate
patient-reported outcomes.

Surgical Treatment

Patients were selected for surgery based on the degree
of symptoms and correlation to imaging findings (Figs. 1
and 2). Intraoperative fluoroscopy was used in all cases
to identify spinal level, and laminoplasty was then un-
dertaken under electrophysiological monitoring for so-
matosensory and motor evoked potentials. Exposure was
tailored to expose the entire SAC whenever possible, ex-
posing the caudal and rostral boundaries. Tack-up dural
sutures were then placed, and the cyst wall was dissected
free from the surrounding dura and cord and then resected
(Fig. 3). In the case of extradural cysts (Fig. 2), these were
also exposed via laminoplasty and dissected free of their
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FIG. 3. Surgical exploration and midline durotomy revealing a dorsal thoracic intradural arachnoid cyst (A), with the cyst dome
identified caudally (B). The cyst is dissected and excised (C and D). After complete cyst excision, the spinal cord is clearly visual-
ized without the opacity of the cyst (E). The durotomy is then repaired (F) and the laminoplasty closed (G). The deflated cyst was

resected in its entirety (H). Figure is available in color online only.

surroundings, and the pedicle of communication with the
subarachnoid space was ligated before resection of the
cyst (Fig. 4). Finally, the laminae were replaced and fixed
in place with titanium plates and screws.

Results
Demographic and Clinical Features

Twenty-two previously untreated patients with SACs
were identified from our database. The mean age at pre-
sentation was 53.5 years (range 34-91 years). Seventeen

patients were women, demonstrating a sex distribution ex-
ceeding a 3:1 ratio. The commonest presenting complaint
was midback pain (n = 13, 64%), followed by recurrent
falls (n = 6, 27%) and lower-extremity paresthesia (n = 3,
14%). Symptoms reported at the initial clinical encoun-
ter comprised back pain (n = 16, 73%), lower-extremity
weakness (n = 10, 45%), loss of coordination (n = 11, 50%),
and sphincter disorder (n = 4, 18%). The mean duration of
symptoms was 15 months (range 2—48 months). On clini-
cal examination 7 patients (32% of all cases and 37% of
cervical and thoracic cysts) exhibited clinical signs of cord

FIG. 4. Surgical exploration of a dorsal extradural arachnoid cyst (A). After cyst dissection, a communicating transdural conduit
was identified (B and C), and is shown encircled by a right-angle dissector. The communicating pedicle is eventually ligated with
hemoclips, transected, and excised (D and E). Figure is available in color online only.
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TABLE 1. Demographic and clinical features of patients included in this series

Case No.  Age (yrs), Sex  Presenting Complaint ~ Duration (mos)  Pain  Weakness  Gait Ataxia ~ Sphincter  Signs of Myelopathy
1 75, F Falls 48 No Yes Yes Yes Yes
2 57, M Back pain 12 Yes No Yes No No
3 62, F Back pain 12 Yes No No No No
4 52, M Falls 6 No No Yes Yes Yes
5 45 F Back pain 24 Yes Yes No No No
6 48, F Back pain 24 Yes Yes Yes No No
7 47, F Back pain 24 Yes Yes No No No
8 38, F Back pain 2 Yes No No No Yes
9 49, F Paresthesia 4 No No No No No

10 73, F Back pain 24 Yes Yes Yes No No
1 56, F Back pain 12 Yes No No Yes Yes
12 51, F Falls 3 No Yes Yes No No
13 53, F Falls 8 No Yes Yes No Yes
14 91, M Falls 24 Yes Yes Yes Yes No
15 40, M Back pain 36 Yes No Yes No No
16 75, F Back pain 12 Yes No No No No
17 34, F Paresthesia 1 Yes No No No No
18 46, M Back pain 24 Yes No No No No
19 46, F Paresthesia 3 Yes Yes Yes No Yes
20 57, F Falls 8 No Yes Yes No Yes
21 19, F Back pain 9 Yes No No No No
22 62, F Back pain 6 Yes No No No No

compression, including lower-extremity stiffness, hyper-
active reflexes, ankle clonus, and/or loss of proprioception
(Table 1). Three patients with an SAC were deemed suf-
ficiently asymptomatic to warrant nonoperative treatment
and observation.

Radiological Features

All patients in our series underwent MRI at the time
of presentation. MRI identified the abnormal focal dis-
placement/buckling of the spinal cord or thecal sac. The
distribution of these cysts was thoracic in 17 (77%), lum-
bar in 3 (14%), and cervical/cervicothoracolumbar in 2
(9%). Ten patients (45%) had associated intrinsic cord
signal changes or myelomalacia, and 2 patients (9%) ex-
hibited a small associated syrinx. When MRI findings
were deemed inconclusive of an SAC, 6 patients under-
went CT myelography; 3 of these studies pointed to a
diagnosis of arachnoid cyst, another 2 favored ventral
spinal cord herniation, and 1 accurately identified an ex-
tradural arachnoid cyst with a communicating transdural
conduit (Fig. 2). Combining the 2 modalities of MRI and
myelography, preoperative radiological diagnoses com-
prised intradural arachnoid cyst (n = 11, 50%), extradural
arachnoid cyst (n = 6,27%), or ventral spinal cord hernia-
tion (VSCH; n =2, 9%); findings in 3 patients (14%) were
inconclusive.

Surgical Treatment
Three patients in our series were managed conserva-
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tively, whereas 19 underwent surgical treatment (Table
2). All surgical procedures were performed by a single
senior surgeon (P.W.H.). In all cases, the cyst was exposed
via a posterior-approach laminoplasty spanning the en-
tire lesion for an average of 4 levels (range 2-7 levels).
The cyst could then be identified using ultrasound and
direct inspection after durotomy (Figs. 3 and 4). If a dor-
sal arachnoid cyst could not be identified despite its sug-
gestion on preoperative imaging, the same approach was
then used to inspect the canal ventral to the cord in search
of a ventral SAC or VSCH. Dorsal extradural cysts (n =
4) were encountered immediately after reflection of the
laminae. Those were carefully dissected and resected in
their entirety. In all cases of extradural cysts, a transdural
pedicle/conduit connecting the cyst to the main subarach-
noid space could be identified intraoperatively and was li-
gated (Fig. 4). For dorsal intradural cysts (n = 12), midline
durotomy and tack-up sutures allowed identification of
the cyst dorsal to the spinal cord. Blunt dissection of the
cyst avoids violation of the cyst wall so that the cyst can
be well visualized in its entirety. In most cases, arachnoid
mater forming the cyst wall is thickened and milky white,
allowing its identification and excision (Fig. 3). The ven-
tral cysts that were surgically treated (n = 3) required ex-
tension of the surgical approach via drilling of the medial
portion of the ipsilateral facet joints. In the lumbar spine,
retraction of the thecal sac allowed for complete resection
of a limited ventral extradural arachnoid cyst (case 6).
Another 2 ventral arachnoid cysts in our series extended
over multiple levels along the cervical and thoracic spine.



TABLE 2. Radiological features and operative findings for patients included in this series
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Anatomical Location

Case No. MRI Dx CT Myelography Dx  Extension Dorsal/Ventral ~Extra-/Intradural Treatment FU (mos)
1 AC or VSCH T2-4 Dorsal Intradural Resection 5
2 AC or VSCH VSCH T5-7 Dorsal Intradural Resection 14
3 AC L1-3 Dorsal Intradural Resection 2
4 AC C3-6 Dorsal Intradural Resection 5
5 AC or VSCH VSCH T4-5 Dorsal Intradural Resection 6
6 AC L4-6 Ventral Extradural Resection 8
7 AC T1-6 Dorsal Extradural Resection/ligation 2
8 AC T5-12 Dorsal Intradural Resection 30
9 AC or VSCH T2-4 Dorsal Intradural Observation 4

10 AC T5-7 Ventral Intradural Observation 9
1 AC or VSCH AC or VSCH T2-4 Dorsal Intradural Resection 6
12 AC T2-7 Dorsal Intradural Resection 14
13 AC AC T4-L3 Ventral Intradural Marsupialization 6
14 VSCH T5-6 Dorsal Intradural Resection 13
15 AC AC C3-L3 Ventral Extradural Marsupialization 9
16 VSCH T8-10 Dorsal Intradural Resection 3
17 AC L2-4 Dorsal Extradural Resection/ligation 3
18 AC T11-12 Dorsal Extradural Resection/ligation 4
19 AC C7-T3 Dorsal Intradural Resection 6
20 AC T3-8 Dorsal Intradural Resection 12
21 AC T12-11 Dorsal Extradural Resection/ligation 6
22 AC AC T3-8 Dorsal Intradural Observation 60

AC = arachnoid cyst; Dx = diagnosis; FU = follow-up.

Adequate exposure and dissection was therefore techni-
cally difficult, and both were fenestrated/marsupialized
(cases 13 and 15).

Outcomes

In patients who did not undergo surgery, a watchful
waiting strategy was adopted, with interval clinical and
radiological evaluation. There was no clinical or radiologi-
cal progression at last follow-up. Patients who underwent
surgery in our series underwent follow-up at 6 weeks, at 3
and 6 months, and then annually thereafter based on clini-
cal outcome, with a mean follow-up of 8.2 months (range
2-30 months). Postoperative MRI scans were obtained in
16 patients. Postoperative imaging showed residual cyst in
2 patients with ventral SACs that underwent marsupial-
ization. In the remaining patients, complete resolution of
the SAC and relaxation of the spinal cord was radiologi-
cally confirmed (Fig. 5). Patient-reported outcomes were
routinely collected at each clinical encounter using the
SF-36.%° In surgically treated patients, scores obtained at
the last clinic follow-up visit were individually compared
with those at presentation. Pre- and postoperative scores
were available for 15 patients. Direct comparison showed
improvement in SF-36 parameters across all domains: av-
erage increase in physical functioning (8.4 points, 23%),
physical limitation (22.2 points, 30%), emotional limita-
tion (2.2 points, 17%), energy/fatigue (4.2 points, 21%),

emotional well-being (4.1 points, 9%), social function-
ing (10.7 points, 31%), pain (5.7 points, 26%), and general
health (1.7 points, 2%). Surgical complications were en-
countered in 1 patient with a delayed wound infection that
was treated conservatively.

Discussion
Demographic and Clinical Features

Spinal arachnoid cysts represent a peculiar pathologi-
cal entity in the differential diagnosis of spinal cystic le-

FIG. 5. Preoperative (left) and postoperative (right) MR images of a
resected thoracic dorsal intradural arachnoid cyst.
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TABLE 3. Summary of published series of spinal arachnoid cysts in adults highlighting demographic and clinical features, imaging

modalities utilized, and outcomes

No. Mean
Authors  of Age Female Surgical Treatment ~ FU
&Year Pts (yrs) Sex  Presentation (% pts) Imaging Location (% pts) (mos) Outcome (% pts)

Wang 21 52 38%  Pain (76%), sphincter MRI only 10 dorsal tho- Laminectomy w/cyst 17 No cyst recurrences
etal., (24%), myelopathy racic, 4 ventral fenestration & during the FU
2003 (52%) thoracic, 2 radical cyst wall period. Symptoms of

dorsal cervical, 2 resection, plus weakness (100%),

ventral cervical, syrinx-subarach- hyperreflexia (91%),

3 dorsal lumbar noid shunting & incontinence (80%)
were more likely to
improve than neuro-
pathic pain (44%) &
numbness (33%).

Bassiouni 16 436 52% Pain (50%), myelopa- MRI& CTMin 12 dorsal thoracic ~ Laminectomy/lami- ~ 38.4 MRI FU: no recurrence
etal, thy (62%) 11 cases noplasty w/ total of the cyst was ob-
2004 excision of cysts served in any patient.

<5 levels, other-
wise generous
fenestration

Funao 12 397 42% Pain (42%), weak- CTM &cine 12 thoracolumbar  Laminectomy w/ total 56  No recurrence of the
etal, ness (33%), gait MRI resection (58%), SEAC during the FU
2012 ataxia (58%), closure of dural period. Improvement

paresthesia (67%), defect wlo cyst, in the mJOA score.
sphincter (50%) resection (42%)

Viswana- 14 521 36% Weakness (79%), MRI only 12 thoracic, 1 Cyst wall fenestra- 22 Median improvement in
than gait ataxia (100%), cervicothoracic, tion & partial mJOA score of 2.0
etal., paresthesia (86%), 1 thoracolumbar resection (1.3E3.0) (p <0.001)
2017 sphincter (28.6%), w/ respect to the

myelopathy 71.4% preop scores.

French 10 60 66% Pain (10%), gait MRI & cine-  Unspecified Fenestration (60%), 4.4 Follow-up MRI &
etal, ataxia (90%), par- mode complete excision subjective symptom
2017 esthesia (60%), bSSFP MRI (40%) assessment.

sphincter (20%) in 3 pts

Present 16 57 75%  Pain (63%), falls MRI & CTMin 10 dorsal thoracic, 2 Total cyst excision 8.2 Improvement in SF-36
series (31%), paresthesia 5 pts ventral thoracic, (79%), fenestra- parameters across

(6%), weakness
(44%), gait ataxia
(50%), sphincter
(25%)

dorsal cervical, 1

tion/marsupializa-

all quality-of-life

ventral cervical, tion only (14%), parameters.
1 dorsal lumbar, fenestration &
1 ventral lumbar ligation (8%)

bSSFP = balanced steady-state free precision; CTM = CT myelography; pt = patient; SEAC = spinal epidural arachnoid cyst.

sions. The benign disorder is quite rare and has a poorly
understood pathogenesis, especially in the absence of a
history of trauma or infection. While cystic malforma-
tions in the spine are often encountered in the pediatric
age group, especially in association with various congeni-
tal disorders, only a few reported series in the literature
have attempted to characterize adult SACs. In this study,
we excluded the pediatric age group due to uncertainty
regarding clinical symptoms, and presence of congenital
disorders which might further obscure the clinical picture,
as well as familial SAC."#2! In our series only 1 patient
had a remote history of significant trauma, and 2 patients
had a diagnosis of multiple sclerosis. None of the patients
had a history of meningitis or prior spine surgery. Also
of interest in our series is that over three-quarters of the
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patients were female. While this could imply a sex pre-
dilection when taken in isolation, sex distribution in pub-
lished series varied significantly.?$2%2° This marked varia-
tion could possibly be due to the small series but might
actually refute an actual sex predilection (Table 1). The
mean presenting age for our patients was 53.4 years (range
34-91 years), which is in keeping with that in other series,
reflecting a more common presentation in the 5th and 6th
decades of life.>282

A characteristic feature of SACs is their anatomical
distribution, having a strong predilection to the dorsal
thoracic spine, usually intradural. This location is invari-
ably more common than all other locations combined.
Less common locations are extradural, ventral, lumbar,
and, least commonly, cervical (Table 2). Our results reflect



those of other published reports (Table 3). The peculiar
distribution led authors to suspect that ventral arachnoid
cysts could represent a special subgroup with different
pathogenesis. Bassiouni et al. noted that all patients with
ventral SACs in their series were younger, had greater
craniocaudal extension, and exhibited intracystic tough
fibrous septae that were not encountered with primary
dorsal lesions. This led to their hypothesis that ventral
SACs represent a special subgroup arising after adhesive
arachnoiditis due to traumatic subarachnoid hemorrhage.?
Except for the greater craniocaudal extension, the other
features of ventral SACs were not seen in our series. An-
other previously reported feature of SACs that was not
validated in our series is their association with syringomy-
elia, whereas only 2 of our patients had a small associated
syrinx on presentation.’

Radiological Diagnosis

Diagnosis of an SAC represents the greatest challenge
in the management of this disorder. In most practices,
thin-slice MRI represents the imaging modality of choice
for diagnosis and follow-up. MRI is the diagnostic test
of choice because of its ability to accurately demonstrate
the anatomical location and the extent and relationship of
the arachnoid cyst to the spinal cord.?® MRI also has the
advantage over CT myelography of visualizing intrinsic
cord changes and atrophy that can be used for prediction
of neurological outcome.!! The classic scalpel sign com-
monly seen with SACs represents the abrupt buckling or
change in contour of the spinal cord.?? Other less specific
imaging findings like vertebral scalloping or widening of
the vertebral pedicle have also been reported, especially
with chronic, large SACs.!%1 SACs and arachnoid patholo-
gies in general are also known to have a causative asso-
ciation with syringomyelia, which can aid in radiological
diagnosis.® In our series, however, only 2 patients (12%)
harbored a small associated syrinx. Specificity of MRI in
diagnosing SACs, however, is debated, especially because
of a very similar radiological picture of an even rarer dis-
order, ventral spinal cord herniation. The modality also
has some limitations with SACs given their thin cyst walls
and identical signal characteristics of surrounding CSF.
Improved visualization of arachnoid webs and cystic for-
mations can be expected with novel high-resolution MRI
sequences, such as constructive interference in steady
states (CISS) and cine-mode steady-state free-precession
imaging (SSFP) studies. However, specificity and supe-
riority to conventional imaging techniques are yet to be
validated 62425

Being an invasive imaging technique, CT myelography
is usually reserved for diagnosis after inconclusive find-
ings on MRI.?” The modality has the relative advantage
in its ability to localize the connection between the SAC
and the main subarachnoid space as well as quantifying
the degree of free-flowing CSF between the 2 compart-
ments. Myelography is not conclusive in SACs, as rapid
filling of the cyst can result in loss of the interface between
the 2 compartments and concealment of the cyst boundar-
ies. Neither modality is therefore conclusive in diagnosing
SAC.* In our series, all patients were referred with MRI
studies that invariably demonstrated the spinal cord or
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thecal sac displacement. However, radiological interpreta-
tion was only conclusive for an SAC in 16 patients (73%).
In 2 patients the MRI interpretation favored VSCH and
was equivocal in the remaining 4 cases. Only 6 patients in
our series underwent CT myelography, mainly to rule out
VSCH. Interestingly, radiological interpretation favored
an SAC only in 3 patients. VSCH was deemed more likely
in 2 patients, and in 1 patient, CT myelography findings
were inconclusive. While imaging findings were nondi-
agnostic in some patients, all patients in our series with
inconclusive findings on imaging were found to harbor a
dorsal intradural SAC on surgical exposure. Our findings
therefore reveal a low specificity of both modalities in di-
agnosing SACs. Realizing the challenges in differentiat-
ing the 2 disorders on radiographic imaging, Schultz et al.
proposed relying on 2 indirect signs, namely the contour of
dorsal cord indentation on sagittal plane, and presence or
absence of CSF signal ventral to the cord.> In our experi-
ence, however, even with applying those criteria, differen-
tiating spinal arachnoid cysts from VSCH can be challeng-

ing (Fig. 1).

Treatment and Outcomes

The main lines of management of spinal arachnoid cysts
comprise complete total resection, fenestration/marsupi-
alization, disconnection from the main arachnoid space,
cystosubarachnoid/cystoperitoneal shunting, or a combi-
nation. In our practice, laminoplasty is usually adopted to
gain access to thoracic spine lesions in order to avoid de-
layed kyphosis seen after laminectomy.'>*! Exposure usu-
ally extends 1 extra level rostral and/or caudal to the cyst,
allowing for adequate exposure. The goal of surgery is ex-
cision of the cyst with spinal cord or thecal sac relaxation
and free-flowing CSF proximally and distally. To the best
of our knowledge, no prior study has directly compared
the success and recurrence rates among different surgical
techniques. Recent studies reported sustained recovery
after cyst deflation and disconnection from the main sub-
arachnoid space through minimally invasive approaches
to avoid complications of an extensive laminectomy.™® It is
believed that cyst excision with complete cyst wall resec-
tion, when technically feasible, provides the least chances
of recurrence.’ In our experience, laminoplasty allows for
complete cyst excision to minimize the chances of recur-
rence while avoiding delayed kyphosis encountered after
conventional laminectomy. All our patients had sustained
improvement of symptoms except for 1 patient who under-
went cyst fenestration due to the poorly accessible ventral
location. In this patient, symptoms temporarily improved
for 2 months, followed by relapse and reappearance of the
cyst on follow-up imaging studies. Shunting of the cyst
was recommended to the patient, but the patient declined.
There is a strong association between SACs and syrin-
gomyelia due to aberrant CSF flow dynamics. Holly and
Batzdorf reported neurological improvement and reduc-
tion in syrinx cavity size after resection of dorsal thoracic
SAC in 8 patients.® In our cohort, a very small associated
syrinx was noted in 2 patients, which resolved on follow-
up MRI studies (Fig. 5).

In this study, we shed light on a rather rare spinal dis-
order and illustrate the pitfalls in diagnosis and surgical
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management. Our results reflect those of other series in the
literature (Table 3). We also included patient-reported out-
comes to reliably appraise the impact of surgery for symp-
tomatic SAC alongside postoperative radiological changes.
Limitations in our study include the small number of cases
and short follow-up. The short follow-up also limited our
ability to assess the recurrence rates in surgically treated
SACs. While long-term clinical and radiological surveil-
lance could ascertain the recurrence rates, in our practice,
long-term follow-up was not possible, given continued
symptomatic improvement in most patients with the excep-
tion of one with a ventral SAC. Our study was also lim-
ited in appraising patient-reported outcomes. While newer,
more specific scores such as the Oswestry Disability Index
and modified Japanese Orthopaedic Association (mJOA)
scoring system are now routinely implemented in our prac-
tice, the SF-36 score, although relatively nonspecific, was
consistently recorded for all patients in our cohort over the
study period and was therefore used in our study. Myelogra-
phy also was not routinely performed in every case, which
limited our ability to evaluate the sensitivity and specific-
ity of the imaging modality in diagnosing the SACs. The
small number of patients also precluded a meaningful
statistical analysis of patient-reported outcomes. Finally,
despite its benign nature, an SAC represents a diagnos-
tic and therapeutic challenge. In the absence of standard
guidelines, management is largely dependent on surgeon’s
experience and institutional practice, which greatly influ-
ence the treatment and follow-up strategies. Our review
provides insight into the presentation, management, and
natural course of SAC at a single institution.

Conclusions

Radiological findings, although helpful, cannot reliably
differentiate SACs from other spinal disorders such as
VSCH. In symptomatic patients with clinical and imaging
findings suggestive of an SAC, surgical exploration with
complete resection is the treatment of choice. Treatment is
usually well tolerated, carries a low risk of complications,
and provides the best chance for optimal recovery.
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