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Surgical Release of Gluteal Fibrosis in Children Results
in Sustained Benefit at 5-Year Follow-up

Amanda L. Reilly, BA,* Francis R. Owori, MBChB, MMed,† Ruth Obaikol, MBChB, MMed,‡
Elizabeth Asige, MPH,§ Harriet Aluka, BCP,§ Norgrove Penny, MD, FRCS(C), FCS(ECSA),∥

Robert Olupot, MBChB, MMed,§ and Coleen S. Sabatini, MD, MPH¶#

Background: Gluteal fibrosis (GF) is a fibrotic infiltration of the
gluteal muscles resulting in functionally limiting contracture of
the hips and is associated with injections of medications into the
gluteal muscles. It has been reported in numerous countries
throughout the world. This study assesses the 5-year post-
operative range of motion (ROM) and functional outcomes for
Ugandan children who underwent surgical release of GF.
Methods: A retrospective cohort study of children who under-
went release of GF in 2013 at Kumi Hospital in Eastern Uganda.
Functional outcomes, hip ROM, and scar satisfaction data were
collected for all patients residing within 40 km of the hospital.
Results: One hundred eighteen children ages 4 to 16 at the time of
surgery were treated with surgical release of GF in 2013 at Kumi
Hospital. Of those 118, 89 were included in this study (79.5%).
The remaining 29 were lost to follow-up or lived outside the
study’s radius. Detailed preoperative ROM and functional data
were available for 53 of the 89 patients. In comparison with
preoperative assessment, all patients postoperatively reported
ability to run normally (P< 0.001), sit upright in a chair
(P< 0.001), sit while eating (P< 0.001), and attend the entire day
of school (P< 0.001). Passive hip flexion (P< 0.001) improved
when compared with preoperative measurements. In all, 85.2%
(n= 75) of patients reported satisfaction with scar appearance as
“ok,” “good,” or “excellent” 29.2% (n= 26) of patients reported
back or hip complaints.

Conclusions: Overall, the 5-year postoperative outcomes suggest
that surgical release of GF improves ROM and functional
quality of life with sustained effect.
Level of Evidence: Level IV—case series.

Key Words: gluteal fibrosis, injection injury, pediatric hip con-
tracture, fibrosis surgery, treatment outcome, Uganda
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G luteal fibrosis (GF) is a fibrotic infiltration of the
gluteal muscles that results in limited muscle ex-

cursion and reduced hip range of motion (ROM). GF is
commonly associated with multiple gluteal intramuscular
injections, the exact etiology of which is not well under-
stood but is currently being explored.1,2 Possible hypoth-
eses include myotoxic effects of injected medications,
sterile abscess formation that leads to scarring, chronic
inflammatory responses to multiple injections, and possi-
ble underlying fibrotic disorder in certain populations.3–7

First described in the 1970s, GF has since been
identified in Africa, Asia, Europe, and the United
States.2,6,8–16 Population estimates of GF across regions
typically vary from 1% to 2.5%, but were recently esti-
mated to be as high as 28.3% in Eastern Ugandan
children.1,8,10,13 A possible explanation for this discrep-
ancy is the unusually high number of gluteal intra-
muscular injections given in certain regions.

Most cases of GF are bilateral and diagnosed in
school-age children.1,10 Patients with GF frequently pres-
ent with difficulty squatting, trouble sitting upright in
chairs, pain with long-distance walking, and abnormal
gait (Fig. 1). They have obligate external rotation and
abduction when the hips are actively or passively flexed.1

Treatment of GF ranges from physical therapy to
surgical release, depending on severity. Surgical release is
the only treatment demonstrated to restore near normal
ROM for moderate or severe cases of GF.12 Hip ROM
has been demonstrated to improve immediately following
surgery and up to 2 years postoperation.13,17,18 Of the 18
studies published on surgical treatment of GF with > 10
patients, all are under 5-year follow-up and most average
2 years.19 The only study in Africa, has just 3 months
follow-up.2 Because surgery itself can create scarring, it is
imperative to do longer term follow-up to determine if
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there is sustained benefit from surgical release or if scar-
ring recurs and motion again becomes limited. This study
aims to assess the 5-year postoperative ROM and func-
tional outcomes for Ugandan children who underwent
surgical release of GF.

METHODS
This study was conducted with approval from

the institutional review boards of the Mildmay Uganda
Research and Ethics Committee and University of
California, San Francisco and approved by the Uganda
National Council for Science and Technology. One hun-
dred eighteen patients who underwent surgery for GF
between July 1, 2013 and July 9, 2013 at a surgical camp
at Kumi Hospital in Kumi, Uganda were eligible to par-
ticipate in this study. Patients were excluded if they (1)
resided more than 40 km from Kumi Hospital, (2) had a
radiographically confirmed hip abnormality that affects
movement, or (3) had a known neurological abnormality
that would be a confounder to assess outcome. Children

were indicated for surgery if they displayed significantly
reduced hip ROM and limitations in walking, running,
squatting, or sitting.

A research team comprised of a physical therapist,
social worker, and medical student visited patients and their
parents at home or school to discuss the study with them and
perform the 5-year postoperative assessment, if they agreed to
participate (Appendix 1, Supplemental Digital Content 1,
http://links.lww.com/BPO/A329). Measurements of passive
and active hip flexion in neutral rotation, and prone hip in-
ternal and external rotation at 90-degree knee flexion were
collected by the same physical therapist who did the original
measurements in 2013. These measurements were compared
with reported norms.20 Hip adduction was assessed with
Zhao 90-90 test.21 Functional outcomes and scar satisfaction
data were collected by an established set of questions asked
verbally to the patient. Scar satisfaction questions were
adapted from the Patient and Observer Scar Assessment
Scale and Stony Brook Scar Evaluation Scale and included
questions about scar appearance, symptoms, and overall
satisfaction.22–25 All patients had an assessment of leg length

FIGURE 1. Patient with moderate gluteal fibrosis in squatting position and forward bend. A, Preoperative—significant adduction
and internal rotation limitation and limited forward flexion. B, Postoperative—just a few days after surgery, obvious improvement
in squatting position and forward bend excursion. Photo credit: Paul Ekellot.
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discrepancy by a standing iliac crest height evaluation using
measured blocks. All conversations were conducted in
English or Ateso, the most common native language in Kumi
region, in accordance with the patient’s preference. Following
in-person postoperative evaluation, a retrospective chart
review was done to obtain the participants’ preoperative
ROM and functional assessment answers from 2013.

Data were analyzed in Microsoft Excel 2016. Demogra-
phic data were analyzed using a 1 sample t test or χ2 goodness
of fit. ROM measurements were compared using a paired
2-tailed t test. Qualitative preoperative and postoperative
variables were compared using a McNemar test.

Description of Surgical Procedure
All surgeries were performed under general anesthesia,

by 1 of 2 surgeons. There was mild variability in incision
placement, but the general technique was as follows. The
patient was positioned supine and prepped and draped from
umbilicus to feet. The patient was then rolled somewhat
laterally to allow exposure of the operative side. A 3- to 5-cm
incision was made along the lateral one third of a line vi-
sualized between the posterior iliac spine and the greater
trochanter, the skin incision being approximately in line with
the direction of the gluteus maximus muscle fibers. There
were often scars and puckering of the skin where the con-
tracture was most severe. After incision of the subcutaneous
tissues the fibrotic gluteal muscle (which appeared as a thick
white sheet) was exposed as far possible anteriorly, posteri-
orly, superiorly, and inferiorly by blunt dissection. A short
incision, 2 to 3 cm long, was made in the direction of the
gluteus maximus fibers using electrocautery, and carefully
carried through the fibrous tissue. Careful monitoring of the
limb was undertaken for transmitted sciatic nerve stim-
ulation from the cautery. The fibrotic tissue was usually
more superficial than deep but may have included the entire
thickness of the gluteus maximus muscle. In the deeper
layers, blunt dissection was utilized until perineural fat was
encountered. An instrument was then passed under the re-
maining fibers of gluteus maximus, keeping in the layer of fat
superficial to the nerve, and the muscle and fibrotic tissue
lifted away from the nerve. The sciatic nerve was not directly
exposed as it was sufficiently protected with this technique.
The dense fibrous tissue was then incised with cautery or
scissors transverse to the skin incision and the normal di-
rection of the gluteus muscle fibers (transecting the dense
fibrous tissue until normal muscle was encountered in the
deeper layers). Remaining intramuscular fibrotic bands were
palpated and released. The hip was then forcibly flexed and
adducted to release any remaining contracted tissue. A
tearing or popping sound was usually elicited as the re-
maining fibrous bands gave way. If adequate ROM was not
accomplished, further palpation and release was performed.

The fibrosis seen in our patients was primarily in the
gluteus maximus. The tensor fascia lata was frequently
found to be involved and released as indicated. Gluteus
medius and minimus involvement is rare in this pop-
ulation, but when present would need release with a more
extensile incision. The skin incision was closed with in-
terrupted nylon suture. Postoperative physical therapy

was instituted immediately after surgery, focused on hip
adduction and flexion, and patients instructed in a home
ROM program.

RESULTS
One hundred eighteen children ages 4 to 16 at the time

of surgery were treated with surgical release of GF during a
surgical camp in July 2013 at Kumi Hospital. Of those 118,
89 met inclusion criteria for this 5-year outcome study.
Eighty-eight patients underwent bilateral release and 1 pa-
tient underwent unilateral release. Average age at surgery
was 10.3 (SD 2.54) years. There was no significant difference
in age at surgery (P=0.135) and sex (P=0.170) between the
original surgical cohort and those sampled (Table 1). All
patients (n=89) reported injections into the gluteal muscles
before developing GF and 23.6% (n=21) reported injections
in the 5 years following surgery, although the number of
injections could not be reliably quantified. There was a
statistical difference between the operating surgeon in the
original surgical cohort and those sampled (P=0.014).
However, there was no statistical difference in functional
outcomes between surgeons (P< 0.001).

ROM Outcomes
Postoperative ROM was collected for all 89 patients

(Table 2). Preoperative ROM data from retrospective
chart review for passive and active hip flexion was
available for a maximum of 53 of the 89 patients. For

TABLE 1. Demographic Data
Surgical Cohort 5-y Follow-up Cohort P

Patients 118 89 NA
Age at surgery (y) 10.30 (2.54) 9.91 (2.44) 0.135
Sex 0.170
M 64 50
F 54 39

Surgeon 0.014
Surgeon 1 64 47
Surgeon 2 48 40
Other/unknown 6 2

Age at surgery is reported as mean (SD) and compared using 1 sample t test.
Sex and surgeon were compared using χ2 goodness of fit.

F indicates female; M, male; NA, not applicable.

TABLE 2. Postoperative Range of Motion
Average (deg.)

Hip flexion (active) M: 97.2
F: 92.1

Hip flexion (passive) M: 105.8
F: 101.3

Hip internal rotation M: 37.0
F: 39.6

Hip external rotation M: 49.5
F: 48.4

Postoperative range of motion collected for all 89 study participants (50 males,
39 females). Overall, 177 measurements were taken, comprised of 88 patients with
bilateral gluteal fibrosis and 1 patient with unilateral gluteal fibrosis.

F indicates female; M, male.
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that smaller cohort, when compared with preoperative
measurements, average active hip flexion improved from
74.6 (13.3) to 94.8 (15.3) degrees (P< 0.001) and average
passive hip flexion improved from 63.3 (25.1) to 102.6
(15.5) degrees (P< 0.001) (Table 3). Hip adduction was
measured in 58 patients. None were found to have a gap
between the knees postoperatively per Zhao 90-90 test,
despite having an abduction contracture preoperatively.

Functional Outcomes
Hundred percent of the 89 patients reported no

postoperative limitations in ability to run, sit upright in a
chair, sit on a bench, use the pit latrine/toilet, eat while
sitting, attend a full day of school, and perform physical
education. 98.8% (n= 88) of patients self-reported the
ability to walk normally. The examiner determined that
94.4% (n= 84) had normal gait, 4.49% (n= 4) walked with
Trendelenburg gait, and the remaining 1.12% (n= 1)
walked with an abnormal non-Trendelenburg gait. Of
those with abnormal gait, 2 were confirmed to have con-
comitant postinjection paralysis, an injection injury of the
sciatic nerve causing paralytic foot deformity.

Preoperative functional data were available for 53 of
the 89 patients. Preoperatively, normal ability to walk
(96.2%), run (0.00%), sit upright in a chair (49.1%), sit on
a bench (47.2%), use the pit latrine/toilet (8.00%), eat
while sitting (11.5%), attend a full day of school (54.9%),
and perform physical education (32.0%) was reported.
Compared with 100% ability to perform all those activities
postoperatively, each variable showed a statistically

significant difference (P< 0.001) except for ability to walk
normally (P= 0.160) (Table 4).

Scar Satisfaction
Average length of surgical scars was 54.9mm. 85.2%

(n=75) of patients described satisfaction with scar appear-
ance as “ok,” “good,” or “excellent.” 95.5% (n=84) re-
ported that scar symptoms were “not at all troublesome,”
although 44.3% (n=39) reported current or previous itchi-
ness, 2.27% (n=2) reported pain at incision site with certain
positioning or pressure, and 5.88% (n=5) reported stiffness,
tightness, or numbness. 38.2% (n=34) of scars were keloid.
98.9% (n=88) of scars matched surrounding skin.

Other Outcomes
87.6% of patients had no leg length discrepancy

(n=78), 11.2% had a difference <2 cm (n=10), and 1.12%
had a difference >2 cm (n= 1). 29.2% (n=26) of patients
reported back or hip complaints. Lower back pain, especially
with physical labor or prolonged bending, was the most
common complaint (n=18, 20.2%).

DISCUSSION
Although it has been reported worldwide, GF dis-

proportionately affects patients in resource-limited countries.
Because the apparent risk factors are similar to those of
postinjection paralysis, the 2 conditions are often grouped as
injection-induced injuries. From 2013 to 2015 in Kumi,
Uganda, together they accounted for 30% of orthopaedic
clinic complaints and 40% of MSK outreach visits among
children. Of the 3339 patients seen in the outreach clinic for
musculoskeletal complaints in this time frame, 1114 were di-
agnosed with GF.1 This suggests that the prevalence is high
enough to warrant more rigorously assessed treatment options
and prevention strategies.1 Many affected Ugandan patients
are children and are functionally limited in their ability to
walk, attend school, and participate in other culturally nor-
mative activities. Examples of specific limitations include in-
ability to sit comfortably in chairs at school and significant hip
pain during the daily walk to and from school, which is often
longer than 30 minutes. Early and successful intervention has
the potential to significantly impact their quality of life.

Overall, patients showed improved ROM with
sustained effect in all categories for which we had both

TABLE 3. Preoperative vs. 5-y Postoperative Hip Flexion
Comparison Using Paired 2-Tailed t Test*

n Minimum Maximum Average P

Passive hip flexion 86 Pre: 10 Pre: 120 Pre: 63.3 < 0.0001
Post: 46 Post: 133 Post: 102.6

Active hip flexion 105 Pre: 35 Pre: 100 Pre: 74.6 < 0.0001
Post: 36 Post: 129 Post: 94.8

Hip range of motion measurements taken in 2013 (“pre”) and 2018 (“post”)
and compared using a paired 2-tailed t test.

*This table only includes data for patients with both preoperative and post-
operative measurements.

TABLE 4. Functional Variable Comparison Using McNemar Test*
n Preoperative Normal Preoperative Abnormal Postoperative Normal Postoperative Abnormal P

Walks 52 50 2 52 0 0.16
Runs 52 0 52 52 0 < 0.0001
Sits upright in chair 53 26 27 53 0 < 0.0001
Sits on bench 53 25 28 53 0 < 0.0001
Uses toilet 50 4 46 50 0 < 0.0001
Eats while sitting 52 6 46 52 0 < 0.0001
Attends school 51 28 23 51 0 < 0.0001
Does PE 50 16 34 50 0 < 0.0001

Preoperative (2013) and postoperative (2018) comparisons of ability to perform functional quality of life activities. Compared using a McNemar test, which allows for
comparison of dichotomous traits in matched subjects.

*This table only includes data for patients with both preoperative and postoperative measurements.
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preoperative and postoperative data. Passive and active
hip flexion improved dramatically, but are still lower
than what would be considered normal range.20 This
indicates that the surgery improves, but does not nor-
malize ROM. However, all patients reported normal
ability to walk, run, sit in a chair or bench, eat while
sitting, use a pit-latrine style toilet, attend a full day of
school, and perform physical education postoperatively.
This improvement in functional outcomes is clinically
significant. These improved outcomes are consistent with
short-term follow-up results in Uganda and other
regions.2,6,7,19,21,26 This study presents a cohort with the
longest average follow-up time (60 mo) in the literature
and the only study in Africa that assesses outcomes
> 3 months following surgery.2,19

Scar satisfaction has not been previously assessed in
patients who underwent surgical release of GF. Although
there was some concern initially that the scars would be
considered unattractive, 85.2% of patients described their
scars as “ok” or better, indicating that scar appearance is
relatively well tolerated. However, there were 46 reports of
current itching, pain, stiffness, tightness, or numbness at
the scar. This suggests that the scar symptoms may be
more troublesome than appearance. Importantly, all re-
ported symptoms were nuisance symptoms only and did
not affect activities of daily living or quality of life.

29.2% of patients acknowledged back or hip com-
plaints when prompted. Because these complaints were
often associated with prolonged bending, labor, and dis-
tance walking, it is difficult to assess whether they are
related to the original GF, the surgical release, or other
activities of daily life. Back and hip complaints in this age
group and activity level may be found in patients with no
history of GF at similar or higher rates.27 This may be
related to the relatively high amount of manual labor
performed in this agriculturally based population. We do
not have an unaffected group to compare to, which is a
limitation of this study.

Given the retrospective nature of this study, there
are inherent limitations. Although 89 patients of the
original 118 patient cohort were able to be assessed in
2018, 17 patients were outside the study radius and 12
were lost to follow-up. However, a demographic analysis
revealed no statistical difference between those included
and excluded from the study. In addition, patients re-
ported variable adherence to the postoperative physical
therapy regimen, which may have affected their outcomes.
A prospective study that tracks physical therapy adher-
ence would be beneficial in determining its effect on ROM.
In addition, we did not have preoperative hip x-rays on the
patients to assess whether there was any concomitant hip
joint pathology that could affect motion or pain symp-
toms. Although preoperative ROM measurements were
conducted by the same physical therapist as the post-
operative measurements, there may have been some in-
consistency in technique, particularly with control of
abduction with flexion measurements. Furthermore, the
questionnaire used to evaluate scar satisfaction was based
on the POSAS and Stony Brook scar assessment tools but

adapted by the authors for use in children and has not
been validated in Uganda. Finally, the normative hip
ROM data are from an African American pediatric pop-
ulation in Philadelphia, which may not be representative
of our population’s normal motion.

In conclusion, this study demonstrated a statistically
and clinically significant improvement in hip ROM and
functional outcomes, with acceptable scar satisfaction,
5 years after surgical release of GF in this population of
children from Eastern Uganda.
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