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Abstract
Purpose: The purpose of this study is to assess the effectiveness of endoscopic sciatic neurolysis of 
deep gluteal syndrome and evaluated the differences of clinical results according to pathology.

Methods: Retrospective study of 85 hips (85 patients, 45 males and 40 female) with mean age of 50.5 
year old (range, 19 to 77 years old) with DGS treated with an endoscopic technique between 2009 
and 2018 with a minimum follow-up of 12 months. Compromising structures were divided five 
groups: hypertrophied vascular nest in 46 hips, piriformis in 16 hips, other short external rotator 
in 10 hips, soft tissue mass in 3 hips and pelvic trauma in 10 hips. The patients were evaluated pain 
score using VAS and function by modified HHS and postoperative satisfaction graded by Benson 
score. Statistical significance was evaluated (p>0.05).

Results: We identified all scores improved. The Benson score was 2.82 ± 0.85 (p=0.56), mean VAS 
5.69 ± 0.89 to 2.30 ± 1.72 (P=0.32), and the mean mHHS increased from 65.85 ± 5.50 to 91.40 ± 5.80 
(P=0.002). Usually pain and function improve in all groups except trauma group. Trauma group 
was significantly lower scores versus non trauma group (p=0.04). Five patient complaint persistent 
pains, which were managed with second look in one patient and others, were managed with NSAIDs 
and sono-guided steroid injection. There were no complications related with endoscopic procedure.

Conclusion: Endoscopic sciatic neurolysis offers an alternative management of DGS by improving 
functionality and reducing pain levels in selected patients. Recurred pain should be evaluated 
sacroiliac joint pathology, spine disorder, and depression.
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Introduction
Hip arthroscopy is now widely introduced and used as diagnosis hip pathology and management 

of for Femoroacetabular Impingement (FAI) that showed good results [1,2]. Many papers suggest 
that non discogenic sciatica defined piriformis syndrome, which usually covered posterior hip pain 
[3,4]. Recently Deep Gluteal Syndrome (DGS) has been introduced but not well known phenomenon 
[5]. DGS is an underdiagnosed entity characterized by pain and/or dysesthesias in the buttock 
area, hip or posterior thigh and/or radicular pain due to a non-discogenic sciatic nerve entrapment 
in the subgluteal space. Multiple pathologies have been incorporated in this all-inclusive "piriformis 
syndrome", a term that has nothing to do with the presence of fibrous bands, obturator internus/
gemelli syndrome, quadratus femoris/hamstring pathology, gluteal disorders and orthopedic causes 
[5,6]. We defined hip endoscopy means the procedure to extra-articular abnormalities. Posterior 
hip pain and related back pain were commonly managed with conservative or ultrasound guided 
NSAID injection. If symptoms persisted in spite of conservative management, they can be managed 
with open and endoscopic management [7-11]. We report hip endoscopic management for posterior 
hip pain from DGS, subcategorized according to its cause, and its outcomes.

Material and Methods
Between September 2009 and February 2018, sciatic neurolysis was performed using hip 

endoscopic techniques in 85 hips (85 patients, 45 males and 40 female). Mean age was 50.2 years 
(range, 19 to 77 years) at time of surgery. This study includes more than one year follow up. 
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Preoperative diagnosis of DGS was based on clinically walking pain, 
sitting pain (>30 min), tenderness, paresthesia. Pain was aggravated 
in FADIR (Flexion Adduction and Internal Rotation) and seated 
piriformis test [5]. All patients had plain hip X-ray (anteroposterior, 
axial, Dunn 45° view, cross-table view) and Magnetic Resonance 
Image (MRI). We confirmed Femoroacetabular Impingement (FAI) 
in symptomatic patient and alpha angle more than 55° at Dunn 45 
and oblique axial view of MRI hip [12]. All radiographic images are 
acquired digitally through the Picture Archiving and Communication 
System (PACS, Marotech Maroview, and Seoul).

Hip arthroscopy was performed routinely central part first. 
After traction released, we make an ancillary posterolateral portal 
as working portal and viewing portal used in previous anterolateral 
portal of hip arthroscopy procedure. Compromising structures 
as a hypertrophied vascular nest were carefully cauterized with 
radiofrequency ablation. Piriformis muscle, obturator internus and 
Gemelli or hamstring muscles were partially resected perpendicular 
to epimysium. Sometimes, pelvic and or acetabular fracture managed 
with open methods resulted posterior hip pain. Sciatic nerve may be 
irritated and or compressed by hardware including proximal screw 
of intramedullary nailing and dome screw of acetabular cup in Total 
Hip Arthroplasty (THA). We divided the causes of compromise into 
five groups. Group 1 is fibro vascular group in 46 hips, Group 2 is 
piriformis muscle group in 16 hips, Group 3 is short external rotation 
group i.e. obturator internus, gemelli and or quadratus femoris 
muscles in 10 hips, Group 4 is trauma group by acetabular fracture 
and or hardware e.g. protrude screw in 10 hips, Group 5 is soft tissue 
mass as simple cyst or schwannoma in 3 hips (Table 1). We exclude 
one hip which shows dome screw of acetabular cup irritating sciatic 
nerve at greater sciatic notch [13]. We evaluated pain outcomes using 
VAS score and functional outcomes by a modified Harris hip score 
preoperative and postoperatively [14]. Postoperative satisfaction was 
evaluated using a Benson score (Table 2) [7]. Statics were performed 

by SPSS software (version 18.0; SPSS Inc. Chicago, IL) was used for 
all the analyses. The difference of VAS, mHHS and Benson score at 
postoperative follow-up were analyzed using paired-sample t-tests. 
The differences of clinical outcome scores in five groups were 
compared using the repeated measures ANOVA (with p<0.05 to 
determine significance).

Results
We evaluated 85 hips which follow up period was more than 

one year. Combined FAI was 47 hips (55%) and patients who had 
taken previous spine surgery like a discectomy and posterior lumbar 
interbody fusion in 13 patients (15%). The mean scores of Benson 
score is 2.93. The VAS scores improved from 5.69 to 2.27, and mHHS 
improved from 65.58 to 91.09 (p=0.02). Group 1 with 46 hips reveals 
mean Benson’s score was 2.91, VAS score improved from 5.70 to 2.52 
and mHHS 65.65 ± 46.07 to 91.07 ± 6.34, (p=0.45). Group 2 with 16 
hips reveals mean Benson’ score was 3.00, VAS scores improved from 
5.53 to 1.80, mHHS 66.60 ± 5.55 to 93.60 ± 4.06 (p=0.67). Group 3 
with 10 hips reveals mean Benson’s score 3.00, VAS score 5.60 to 1.70, 
mHHS 64.90 ± 0.00 to 92.37 ± 4.54, (p=0.34). Group 4 with 10 hips 
reveals mean Benson’s score 2.64, VAS score improved 5.82 ± 2.64, 
mHHS 66.70 ± 6.28 to 87.90 ± 4.66 (p=0.04). Group 5 with 3 hips 
resulted mean Benson’s score 3.67, VAS score 6.33 to 1.33, mHHS 
67.12 ± 3.38 to 97.53 ± 4.27 (p=0.12) (Table 3).

These results show soft tissue mass and musculotendinous 
compression group resulted in favorable outcomes. Post traumatic 
trauma group showed unsatisfactory outcomes associated with 
surrounding soft tissue atrophy and adhesions aggravating the 
disease. Five patients complained of persistent pain in follow up. 
These patients were primarily diagnosed as fibro vascular group in 
4 patients and trauma in one patient. One patient required a second 
look group and others are managed with NSAID and steroid injection.

Discussion
Hip endoscopic management for sciatic nerve pathology is very 

challenging. There were few articles for sciatic nerve neurolysis using 
endoscopic techniques. The progression in understanding posterior 
hip anatomy and sciatic nerve kinematics has helped to identify 
several locations where the sciatic nerve can be entrapped. For that 
reason, the deep gluteal syndrome instead of piriformis syndrome 
is now preferred to describe the presence of pain in the buttock 
caused from nondiscogenic and extra pelvic entrapment of the sciatic 
nerve [15,16]. The structures that can be involved in sciatic nerve 
entrapment within gluteal space include the piriformis muscle, fibrous 

Figure 1: A 52-year-old woman showed DGS. A) Vascular nest on sciatic 
nerve. B) Vessels were cauterized and resected.

Figure 2: A 47-year-old man who had taken posterior wall fracture of 
acetabulum, A) Scar tissue adhered to sciatic nerve; B) Nerve is glide after 
resection of scar tissue.

Variables Total 85 hips (84 patients)

Age 50.3 (range, 19 to 77) years old

Sex Total 85 hips ( 85 patients, 45 male/ 40 female)

Group 

Group 1 (46 hips), Fibrovascular group 

Group 2 (16 hips). Piriformis muscle 

Group 3 (10 hips), Obturator internus Gemelli group.
Group 4 (10 hips), Trauma (Pelvic Fracture and proximal hip 
fractures)
Group 5 (3 hips), Cystic mass (Schwannoma and cyst)

VAS 5.69 (preop) - 2.27 (postop)
Besnson’s 
score 2.93 ± 0.85 (post op)

mHHS 65.589 (51.7-80.3) preop-91.09 (69.5-100) postop

Table 1: Demographic data.
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bands containing blood vessel, gluteal muscles, hamstring muscles, 
the Gemelli-obturator internus complex, vascular abnormalities and 
space occupying lesions [5,17-25]. There may be anatomical variation 
of sciatic nerve course. The sciatic nerve passing below the piriformis 
muscle usually (84%) and some variation nerve divided between and 
below the muscle (12%) [26,27]. These variations should be expected 
when surgeon undertake hip endoscopy for DGS.

Deep gluteal syndrome is a condition that sciatic nerve is 
compressed by any structures in deep gluteal space. The chief 
symptom was caused by sciatic nerve entrapment surrounding 
structures which usually cause a buttock pain and also complaint 
include inability to tolerate long periods sitting (more than 30 min) 
[5]. These pains become worse during sitting, walking and hip flexion 
movement combined with hip internal rotation. Also, these patients 
may complain radicular pain of affected leg, much like nerve root 
pain associated with lumbar disc disease [18]. Previously the term 
“piriformis syndrome” was used as a broad term to include deep gluteal 
syndrome [5]. Filler et al., [15] described the source of nondiscogenic 
sciatic entrapment in 239 patients, and the most common sites were 
beneath the piriformis muscle (67.8%), sciatic foramen (6%), ischial 
tunnel (4.7%), followed by the additional sources pain. However, 
any structures in deep gluteal region can cause this syndrome by 
compression sciatic nerve, so sciatic nerve entrapment syndrome or 
deep gluteal syndrome may be a proper representation, There are a 
number of etiological factors of sciatic nerve entrapment syndrome, 
such as direct trauma of buttock or pelvis, hypertrophy of muscles in 
deep gluteal region, hematoma or neoplasm and anatomical variants 
between piriformis and sciatic nerve, etc. [4,10,11]. It is important to 
be aware of possible anatomical variation bifurcation of the sciatic 
nerve through the muscles [18]. Proper diagnosis of DGS is uncertain 
by plain radiography and MRI, and can be supported by clinical 
symptoms and physical examination [5]. To determine the diagnostic 
accuracy of clinical tests for sciatic nerve entrapment in gluteal region, 
the active piriformis and seated piriformis stretch test to help identify 
the patients can be used with and without sciatic nerve entrapment 
[28]. Advancement in MRI allows to observe unilateral hypertrophy 
and bowing of the sciatic nerve [29]. In these cases, most patients 
complain of sensory change around buttock and posterior thigh. Our 
indications for hip endoscopy are persistent pain and limitation of 
motion in spite of NSAIDs and sono-guide steroid injection.

Issack et al., [8] reported management of sciatic nerve neuropathy 
associated fracture or reconstructive surgery of the acetabulum by 

open method. After open methods, most sensory symptoms are 
improved for minimum of one year, but there were no patients with 
worsening of neurologic examination after release. They reported also 
improved symptoms of a tenderness and or paresthesia of affected leg 
after surgery and some improvement of foot drop. However, there 
are risks associated with open technique such as hematoma, infection 
and poor cosmesis and long rehabilitation time.

In this study 5 patient complaints with recurrent pain and 
paresthesia around buttock. We recommend recurred symptoms 
should be evaluated for sacroiliac disease, concomitant spinal 
disorder, and psychological factors. Posterior hip pain commonly 
presents in a chronic fashion significantly affecting the quality of 
life. Therefore, a psychological evaluation before any treatment is 
recommended for patients complaining of chronic pain more 6 
months, who are using narcotics, and have significantly impaired 
social function. Psychological strategies for diagnosing depression 
and anxiety disorders related with chronic pain have shown high 
specificity and reliability. These factors could affect the outcomes and 
the satisfaction of the patient and the surgeon [30].

This endoscopic management shows improvement of sitting pain 
and sensory changes around buttocks and minimal complications 
[5,6]. We postulate the incidence of endoscopy complication rate 
using the hip arthroscopy for FAI will be similar with reports that less 
than 1% and 8% of open surgical procedures and 0% and less than 1% 
of endoscopic procedures resulted in major (deep wound infection) 
and minor complications, respectively [2]. Aguilera-Bohorques et al., 
[9] reports endoscopic management of sciatic nerve in 44 operations 
of 42 patients. One patient continued to manifest residual pain of 
the posterior cutaneous the residual pain related with posterior 
cutaneous femoral nerve pain. Four cases required revision at 6 
months following the procedure due to compression of the scarred 
tissue surrounding the sciatic nerve.

We did not find any complication related endoscopy surgery but 
persistent pain in five patients. It requires dedicated training and 
learning curve however can offer successful results in well-selected 
patient according to indication and experience of the surgeon.

Our limitations are short term follow up and small volume 
evaluation. In general procedure, endoscopic surgeries are widely 
used as its convenience and minimal skin incision. Along with hip 
arthroscopy. This sciatic neurolysis will require development before 
new surgical techniques can be introduced.

Outcomes  Symptoms 

Excellent (4) No pain with prolonged periods of sitting (>30 min), strenuous activity, bending, twisting, stairs, rapid walking, jogging

Good (3) No pain with short periods of sitting (≤ 30 min) or daily activities or mild pain with prolonged periods of sitting or strenuous activity.

Fair (2) Occasional mild pain with short periods of sitting or normal daily activities or moderate pain with prolonged sitting or strenuous activity.

Poor (1) Severe pain with short periods of sitting or normal daily activities, little change from preoperative level of pain associated with sciatic nerve.

Table 2: Benson’s surgical outcomes rating.

Etiology Benson Score Preop VAS Postop VAS Preop mHHS Postop  mHHS P value 

Group 1 2.91 5.7 2.52 65.65 (± 6.07) 91.02 (± 6.55) 0.456

Group 2 2.94 5.56 1.81 66.50 (± 5.37) 93.63 (± 4.10) 0.676

Group 3 3 5.6 1.7 64.90 (± 000) 92.37 (± 4.54) 0.341

Group 4 2.7 5.8 2.7 64.07 (± 6.28) 84.44 (± 7.15) 0.04

Group 5 3.67 6.33 1.33 67.13 (± 3.86) 96.60 (± 3.73 ) 0.123

Table 3: Pain and functional evaluations according to Group (causes).
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Conclusion
Endoscopic sciatic neurolysis offers an alternative management 

of DGS by improving functionality and reducing pain levels in 
appropriately selected patients. Recurred pain should be evaluated for 
sacroiliac joint pathology, spine disorder, and depression.
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