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[Abstract] Background Microsurgical techniques are increasingly being recommended for the
treatment of symptomatic Tarlov cysts (TCs) due to improved long-term outcomes compared to those of other
strategies. However, these techniques are associated with a high risk of cysts recurrence and cerebrospinal
fluid (CSF) leakage, resulting in the surgical strategy of TCs remains controversial. We hypothesize that
incomplete closure of the ostium between the cysts and the subarachnoid space is the probable cause of
surgical failure. Accordingly, we present a novel method of cysts separation and ostium closure that aims to
block the ostium more firmly and reliably. Methods Thirty - five consecutive patients underwent the
microscopic modified ostium obstruction surgery in Nanfang Hospital, Southern Medical University due to
symptomatic sacral TCs from January 2016 to March 2021. The operation time, intraoperative blood loss,
postoperative hospitalization time, follow-up time, as well as the situation of nerve roots passing through the
cysts and the postoperative outcome of the cysts were recorded. Visual Analogue Scale (VAS) was used
before surgery, at discharge and at the last follow-up, and Scoring System for the Clinical Evaluation of
Patients with Spinal Processes (SCPS), Oswestry Disability Index (ODI), Japanese Orthopedic Association
Scores (JOA29) and MacNab criteria were used before surgery and at the last follow - up to evaluate
neurological function. Postoperative complications (infection, nerve injury, CSF leakage, postoperative
adhesion, etc.) were recorded, and the cysts recurrence was observed by follow-up MRI. Results A total
of 74 cysts were detected in 35 patients, among which 49 (66.26%) were large cysts (diameter > 1.50 cm),
and cysts mainly compressed S, nerve roots (22 cysts, 29.73%) and S, nerve roots (36 cysts, 48.65%), all of
which had fistulas and nerve roots passing through them. Average follow-up was (37.78 + 17.19) months.
To the last follow-up, the most significant symptom improvement rate was nerve root pain (94.29%, 33/35),
followed by perineal pain (13/14), lumbosacral pain (85.19%, 23/27), orthostatic headache (2/3), neurogenic
claudication (5/8), lower limb numbness (12/20), perineal numbness (7/14), sexual dysfunction (4/9), bowel
dysfunction (8/19) and bladder dysfunction (6/17). The nerve root pain score (P = 0.000, 0.000),
lumbosacral pain score (P =0.000, 0.001) and perineal pain score (P =0.001, 0.009) at the last follow-up
were lower than those before surgery and at discharge, while those at discharge were lower than those before
surgery (P =0.000, 0.000, 0.001). The total score of SCPS (P =0.000), pain and sensory disturbance (P =
0.000), muscle strength (P =0.000), gait (P =0.000) and urinal function (P =0.019) at the last follow-up were
higher than those before surgery. ODI index (P = 0.000) and pain level (P = 0.000), lifting/carrying (P =
0.000), walking (P =0.000), sitting (P =0.000), standing (P =0.000), sleeping (P =0.000), personal care (P =
0.000), social activities (P =0.000) and travel (P =0.000) at the last follow-up were lower than those before
surgery. The overall improvement rate of both JOA29 and MacNab criteria was 94.29% (33/35). After
surgery, 2 patients had new symptoms of lower limb numbness, and none had recurrence of cysts or CSF
leakage. Conclusions The microscopic modified ostium obstruction surgery is a safe and effective strategy
for management of patients with symptomatic sacral TCs, and is associated with a low incidence of cysts
recurrence and CSF leakage since it achieves complete closure of cysts ostium.
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Figure 1 Schematic illustration of the surgical procedure
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Exposed area of the upper part of the cysts and normal dural sac of

the sacral vertebrae, translucent and relatively tense cysts were observed (Panel la). The adhesions between the cyst wall and
dural sac were separated. The cyst, cystic neck, and dural sac were dissected longitudinally along the nerve root, exposing the
arachnoid membrane, which extends from the dural sac into the cystic cavity (Panel 1b). The incised arachnoid, which separates
at the dural sleeve, exposing the dural sac and subarachnoid space thoroughly (Panel lc, 1d). An ostium at the end of the site
where the nerve root entered the dural sac, from which cerebrospinal fluid could flow continuously along the subarachnoid space,
was identified (Panel le, 1f). An appropriate amount of autologous soft adipose tissue was removed under the skin of the incision
or deep in the upper part of the buttock (iliac spine incision, for less subcutaneous fat patients). It was then trimmed to
resemble a gourd or dumbbell, with a relatively small middle section and two relatively large end sections. Trimmed graft was
inserted into the neck of the sac and subarachnoid space below the dural sac so that it plugged the ostium inside and outside
(Panel 1g, 1h). After filling the graft, Prolene 6-0 was used to continuously suture and close the ostium and dural sac starting
from the lower part of the nerve root sheath and the ostium (Panel 1i).
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Table 1. VAS score in patients with symptomatic sacral
Tarlov cysts before and after surgery [M (P,;, P,,), score]
ownin | MWEEREERm B AR
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AT (1) 5.00 6.00 5.00
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thBEm(2) 2.00 3.00 2.00
(1.00,3.00) (2.00,3.00) (1.00,3.00)
RUBEYI(3) 0.00 1.00 0.50
(0.00,1.00) (0.00,3.00)  (0.00,1.00)

R2  JERVEMCAE Tarlov 2 i & & TR TS A [F] I F] 5 VAS
WO B L4

Table 2. Comparison of VAS score at different time points
in patients with symptomatic sacral Tarlov cysts

o MR O AHG R 9 9 2 PR PR
1 5 B 3¢
VAL P4 VAl PiA Z18 Pl
(1):(2) -5.058 0.000 -4.226 0.000 -3.334  0.001
(1):(3) -5.039 0.000 -4.208 0.000 -3.190  0.001
(2):(3) -3.868 0.000 -3.206 0.001 -2.615  0.009
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R3 PR Tarlov 20 85 TR ATE SCPS PEAF Y LB (n =35, % +5, PF4Y)

Table 3. Comparison of SCPS scores in patients with symptomatic sacral Tarlov cysts before and after surgery

(n=35, x £s, score)

A5 0 55 H A AU B 1y tfH PIE | A H AR i ERUERving tfH PAg
BIES 19.14+2.25 22.49+224  -6.704  0.000 || £7 4.23+0.55 4.83+038  -5454  0.000
K AURSE BT 2.34+0.64 4.00+0.64  -9.820  0.000 | /MELIRE  4.49+0.70  4.80+047  -2.452  0.019
W] 3.94+1.11 4.60+0.69 -4.015  0.000 || KRfEIZIRE  4.14+0.88 4.26+0.92 -1.160  0.254

F4  GEARTEHCAE Tarlov 38 i 8 2 TR AT G ODIFE AU L (n =35, v +5)

Table 4. Comparison of ODI index in patients with symptomatic sacral Tarlov cysts before and after surgery (n =35, x +5)
LioAUURITRE] A RRBEVIR  tfd PAE || F0smH ENil AR UKD I tfE PIa
ODIE % (%) 4121+13.54 12.89+11.99 8.953  0.000 || 357 (PF4) 36.57+15.71  11.43+13.10  7.160 0.000
KL (W) 58.56+16.05  20.57+17.14  8.925  0.000 || HEMR (PF4) 34.86+19.61 5.14+13.14  8.695 0.000
AW TF4r) 43431494 1543+14.62 8.005 0.000 || ™A FL(IFSr) 42.49+12.62 17.14+1545  7.363 0.000
1538 (FE43) 36.57+19.09 10.29+13.17 7.399  0.000 |[ #E<xT% 3 (W53) 41.14+£16.76  13.14+11.83  8.234  0.000
A (PF43) 40.57+14.13  12.00+13.89  7.935  0.000 || k77T (PE4) 36.57+16.44 10.86+14.01 -4.441 0.000

ODI, Oswestry Disability Index, Oswestry ) RE [ 545
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Figure 2 A 51-year-old female patient was diagnosed with symptomatic sacral Tarlov cysts and underwent the microscopic modified
ostium obstruction surgery. MRI findings before and after surgery Preoperative sagittal (Panel 2a) and axial (Panel 2b) T,WI showed

Nearly 4 years after surgery, sagittal (Panel 2¢) and axial (Panel 2d) T,WI showed complete
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Figure 3 Schematic diagram of sacral Tarlov cysts

There were
dural and arachnoid sleeves before the ganglion. Among them, the
spinal dura mater, arachnoid, and pia mater extended outwards into

the epineurium, perineurium and endoneurium of the nerve roots,
respectively.

The potential space between the perineurium and
endoneurium was normally closed because the space between the
dura and arachnoid and the nerve roots were gradually narrowed
and eventually could not be distinguished at the proximal pole of
the nerve root ganglion. All the Tarlov cysts had an ostium, which
communicated with the subarachnoid space. The cyst wall was

composed of the epineurium and perineurium, which are continuous with the dura and arachnoid of the dural sac, respectively (Panel
3a). It is unnecessary to treat all cysts in patients with multiple Tarlov cysts. The subarachnoid space was completely filled with fat
grafts after blocking 2-3 superiorly located cysts. Subsequently, the downward cerebrospinal fluid pressure disappeared, and the ostia
of the lower cysts closed spontaneously (Panel 3b). In contrast to the traditional ostium obstruction surgery, the microscopic modified
ostium obstruction surgery effectively occluded the communication. In addition, the modified operation needed to expose the dural sac
and subarachnoid space thoroughly, and the dural sac needed to be watertight sutured after the ostium was filled (Panel 3c).
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Table 5.

Literature review of surgical treatment of symptomatic sacral Tarlov cysts in recent 10 years

Mezzadri %5 1481(2014) 4 [l + 5 5 BRUL A e 3 5 6 1(1/ 6) 0(0/ 6) 1(1/ 6) 5( .5/ 6)
Weigel 5 1°7(2016)  #EMUIIF + B FLAEF + 5 i P dpL 58 13 3(3/13) 0(0/13) 3(3/13) 9( 9/13)
Potts % [361(2016) WRYITF + S REES + W LR 5 30 14(46.67) 10(33.33)  24(80.00) 14(46.67)
Elsawaf % ¥71(2016)  #EIh Y1k + g 107 Yo i 2 15 1(1/15) 2(2/15) 3(3/15) 15(15/15)
Zheng % 381(2016) FRAEH DA B3 + LA e B O + 22 1( 4.54) 6(27.27) 7(31.81) 19(86.36)
B
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Wang % 12/(2022) N E T BB + i 107 e i 15 0(0/15) 0(0/15) 0(0/15) 12(12/15)
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