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cASe RePoRt

Complete traumatic rupture of the proximal gluteus 
maximus attachment combined with the degloving injury. 
A case presentation and surgical technique

Abstract

Rupture of the proximal attachment of the gluteus maximus muscle is an extremely rare injury and can 
be considered a Morel-Lavallée lesion, which is a closed internal degloving injury usually caused by 
shear forces that traumatically separate the skin and subcutaneous tissue from the underlying fascia. 
According to previous literature, Morel-Lavallée lesions are rarely recognized early, which increases the 
difficulty of their management, and may lead to long-term patient morbidity. The aim of this case study 
is to give a comprehensive overview of this rare injury and suggest methods for the effective and prompt 
management of this condition. This article reports herein a case of a 33-year-old patient who experienced 
a trauma during recreational snowboarding. The patient was diagnosed with a complete rupture of the 
proximal attachment of the GMM and was treated successfully with surgery. All postoperative clinical and 
functional outcomes, which were assessed using 4 different scales (Modified Harris Hip Score, Hip disability 
and Osteoarthritis Outcome Score, Hip Outcome Score, MAHORN Hip Outcome Tool) showed the gradual 
improvement of the patient’s condition, with the best outcomes observed 6 months post-surgery. High 
energy pelvic trauma, even with no evidence of fractures, must be examined thoroughly and radiological 
examinations (USG, MRI) must be done in the first days following injury. Surgical intervention should be 
recommended in cases of symptomatic Morel-Lavallée lesions in the peri-pelvic area.
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Streszczenie

Całkowite zerwanie proksymalnego przyczepu mięśnia pośladkowego większego jest niezwykle rzadkim 
urazem, mogącym wystąpić pod postacią urazu Morela-Lavallée’go (zamknięty uraz skalpacyjny). Uraz 
Morela-Lavallée’go polega na oddzieleniu skóry i tkanki podskórnej od leżącej głębiej powięzi. Tego typu 
urazy typu rzadko rozpoznawane są na dostatecznie wczesnym etapie diagnostyki, przez co często wiążą 
się z trudnościami w leczeniu i dużym ryzykiem długotrwałej niepełnosprawności pacjentów. Celem tej 
pracy jest przedstawienie całościowego obrazu urazu Morela-Lavallée’go oraz zaproponowanie metod 
skutecznego i szybkiego postępowania leczniczego. Opis przypadku dotyczy 33-letniego chorego, 
u którego zdiagnozowano całkowite zerwanie proksymalnego przyczepu mięśnia pośladkowego większego, 
do którego doszło podczas rekreacyjnej jazdy na snowboardzie. Chory został poddany skutecznemu 
leczeniu chirurgicznemu, które pozwoliło mu na powrót do aktywności sportowej 6 miesięcy po operacji. 
W ocenie klinicznej i funkcjonalnej za pomocą 4 różnych skal (Modified Harris Hip Score, Hip disability and 
Osteoarthritis Outcome Score, Hip Outcome Score, MAHORN Hip Outcome Tool), wykazano stopniową 
poprawę stanu zdrowia chorego, z najlepszymi wynikami 6 miesięcy po operacji. Historia opisanego 
przypadku wskazuje na to, że wysokoenergetyczne urazy w obrębie miednicy zawsze wymagają dokładnej 
diagnostyki, nawet przy braku ewidentnych cech złamania kości. Badania radiologiczne (USG, MRI) powinny 
być wykonane w pierwszych dniach po urazie, natomiast w przypadkach objawowych urazów typu Morel-
Lavallée w obrębie miednicy, postępowanie powinno polegać na leczeniu chirurgicznym.

Słowa kluczowe: mięsień pośladkowy większy, uraz skalpacyjny, uraz Morel-Lavallée, traumatologia.

całkowite zerwanie przedniego przyczepu mięśnia pośladkowego większego z towarzyszącym 
urazem skalpacyjnym. opis przypadku i zastosowanej techniki operacyjnej
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Introduction

Rupture of the gluteus maximus muscle (GMM) is an ex-
tremely rare injury [1]. It can be considered a Morel-La-
vallée lesion (MLL), which is a closed internal degloving 
injury usually caused by shear forces that traumatically 
separate the skin and subcutaneous tissue from the under-
lying fascia. This results in the formation of a subcutaneous 

hematoma and liquid fat collection [2]. According to pre-
vious literature, MLLs are rarely recognized early, which 
increases the difficulty of their management, and may lead 
to long-term patient morbidity [3]. Although there are 
suggestions for when to avoid conservative treatment in 
favor of surgery and vice versa, no specific guidelines for 
the management of MLL have been established to date [3].
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There was no evidence of a bone fracture in the antero-
posterior (AP) X-ray and side projections of the lumbar–
sacral spine. The patient was diagnosed with a contusion, 
a subcutaneous hematoma of the right hip, and a super-
ficial wound on the right buttock. Primary management 
included a superficial wound suture and hematoma aspira-
tion (approximately 100 ml). The patient was instructed to 
reduce physical activity, prescribed anti–inflammatories, 
and scheduled to have a follow-up 10 days later.

At a presentation two weeks later, the patient com-
plained of persistent pain and swelling in the right sac-
ro–gluteal area. He reported no family history of hemor-
rhagic diathesis or hematologic diseases. Upon physical 
examination, his vital signs were as follows: temperature 
36.8°C, blood pressure 108/69 mmHg, pulse rate 58 beats 
per minute, and respiratory rate 12 breaths per min-
ute. Standard chemical laboratory results, together with 
a white-cell count, differential, and platelet count were all 
within normal limits. Upon initial evaluation, tenderness 
and significant ecchymosis from the right proximal GMM 
attachment zone spreading to all gluteal muscles area were 
noted. Furthermore, a slight ecchymosis around the left 
GMM attachment and the lumbar zone of the back was 
also observed (Fig. 1A). Upon palpation, a closed fluid–

Herein, we present a case report and a description of 
the surgical procedure of a complete traumatic rupture of 
the proximal GMM attachment combined with a degloving 
injury in a 33-year-old heathy snowboarding amateur. To 
the best of our knowledge, this is the third case report re-
garding a GMM attachment rupture, and the first to report 
a complete traumatic rupture of the proximal attachment 
of the GMM combined with a closed internal degloving 
injury [2,4]. The surgical technique described herein ap-
peared successful, as our patient returned to sports activi-
ties 6 months post surgery. This report is based upon data 
from a 6-month patient follow up.

Case report

A 33-year-old highly physically active male, with no histo-
ry of previous pelvic injuries experienced a trauma during 
recreational snowboarding. The accident was caused by an 
unexpected fall with a maximum internal rotation of the hip 
and lower extremities, resulting in the right gluteal region 
(buttock) hitting a rock. The patient was transported to a lo-
cal ski resort medical center, where a primary examination 
was carried out. His main complaints being severe lower 
back pain and a small skin wound on the right buttock. 

Fig. 1A-C. A clinical presentation and magnetic resonance imaging (MRI) performed before the surgery. A – Large ecchymosis spreading 
from the right proximal attachment of the GMM zone to the right gluteal area and a slight ecchymosis around the left attachment of 
the GMM and lumbar zone of the back. B – Axial fat-saturated PD-weighted MRI at a level of the iliosacral joint. The red arrow indicates 
a complete rupture of the right proximal attachment of the GMM. C – A coronal proton density (PD) weighted MRI of the lumbar and 
gluteal area. The red arrows indicate ruptured parts of the proximal attachment of the GMM. The white arrow indicates an intact part of 
the proximal attachment of the GMM.
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filled mass was found in the right buttock, with the sharp-
est pain estimated to be around the proximal attachment of 
the GMM. An immediate fluid aspiration was performed, 
on which 100 ml of bright, clear liquid was aspirated. Be-
cause of severe posttraumatic pain, it was not possible to 
assess the Trendelenburg sign. While the patient exhibited 
objective weakness of the right GMM, the range of motion 
was relatively well preserved, and no indication of anteri-
or acetabular rim impingement was found on provocative 
maneuvering. The neurovascular examination revealed no 
significant abnormalities. X-ray radiographs of the pelvis 
and lumbo–sacral spine, in both AP and sagittal projec-
tions, confirmed a lack of bone fractures. An ultrasonog-
raphy examination (USG) was performed to estimate the 
condition of the muscles, fascias, and tendons, which re-
vealed damage to the GMM consisting of a massive serotic 
liquid effusion. To clarify the origins of structural GMM 
changes, the provocative tension test with simultaneous 
ultrasound imaging were performed, which raised the sus-
picion of a rupture to the right proximal attachment of the 
GMM. Subsequently, a non-contrast magnetic resonance 
imaging (MRI) (MRI: 1.5, TSigna HDxt, GE Medical Sys-
tems Machine, USA) in axial, sagittal, coronal T1-weighted 
sections and in the sequences of proton-density (PD) and 
PD fat-suppressed were performed, thus confirming the 
previous suspicion (Fig. 1B,1C). The decision to perform 
surgery was made following consultation with the patient.

Surgical technique

All surgical procedures were performed under general 
anesthesia. The patient was placed in abdomen position 
on a standard operating table, and the incision site was 
marked on the skin following site preparation. The total in-
cision length was 18 cm and extended 3 cm above the pos-
terior superior iliac spine to the end of the lateral border 
of the sacrum. Soft subcutaneous tissues were mobilized 
for a full visualization of the lumbar fascia. Once a partial 
cut was made to the fascia, a significant portion of the he-
molyzed hematoma was drained, which allowed for a full 
visualization of the ruptured proximal GMM attachment 
(Fig. 2). The surface of the sacral bone was renewed using 
a surgical spoon. To restore the anatomical attachment of 
the GMM, a Vicryl mesh was sutured across the muscle 
with an absorbable monofilament suture (1/0; polyglactin; 
Ethicon, Johnson and Johnson, Somerville, NJ) (Fig. 3A, 
3B). The sutured proximal attachment area was covered 
by soft subcutaneous tissue, which was attached by single 
stiches (Vicryl; 3/0; polyglactin; Ethicon). Both deep and 
superficial drains were placed bilaterally for the manage-
ment of dead space, and ultimately, the superficial wound 
was closed in layers.

Fig. 2. Preoperative photography. Complete rupture of the right pro-
ximal attachment of the GMM. The black arrow points to the patient’s 
head location. The X indicates the sacral bone, the Y – the ruptured 
muscle, the Z – the sacral attachment of the GMM.
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B

Fig. 3A-B. Surgical treatment. Complete rupture of the right proximal 
attachment of the GMM. The black arrows point to the patient’s head 
location. A – Intraoperative photography. Partial repair of the right pro-
ximal attachment of the GMM with Vicryl absorbable sutures. B – Po-
stoperative photography. Total repair of the right proximal attachment 
of the GMM with Vicryl absorbable sutures.
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Postoperative course 

The patient was immobilized postoperatively with a uni-
lateral hip abduction brace maintained in a non–weight–
bearing, non-sitting, and non-standing status for 72 hours. 
Rehabilitation started on the third day following surgery. 
The patient was advised not to weight-bear while walking 
with a cane or elbow crutches until the sixth postoperative 
week. Following this time, he was advised to start weight 
bearing on the right limb, with approximately 15% of his 
body weight, and to increase the range of motion in the hip 
joint up to a 30° extension and a 20°–30° internal rotation. 
Active muscle tension exercises were also recommended. 

To evaluate muscle healing, a regular USG was per-
formed, with the first examination 2 weeks post surgery, 
and then in the sixth, ninth, twelfth, twenty-fourth, and 
thirty-sixth postoperative weeks. The normal traction of 
GMM fibers were first observed during a USG 6 weeks af-
ter surgery. A follow up MRI performed in the third post-
operative month demonstrated the GMM in its proper an-
atomical position, with no remaining incidence of trauma. 
Morphologically, the GMM appeared to be in moderate 
atrophy. A moderate edema of GMM and a subcutaneous 
edema with a reservoir of approximately 8 mm in diameter 
were also noted. The MRI performed 6 months postop-
eratively showed a significant reduction of all previously 
observed swellings and normal muscle fiber orientation. 
Slight muscle atrophy was still observed (Fig. 4,5). After 6 
months of rehabilitation, the patient was allowed to return 
to sports activities. 

The patient’s clinical and functional outcomes were as-
sessed 1 week before, and 6 months after surgery using 4 
different scales: the Modified Harris Hip Score, Hip dis-
ability and the Osteoarthritis Outcome Score (HOOS), the 
Hip Outcome Score (HOS) and the MAHORN Hip Out-
come Tool (MHOT). All postoperative results showed the 
gradual improvement of the patient’s condition, with the 
best outcomes observed 6 months after surgery (Tab. 1,2).

Discussion

The GMM is the most superficial, as well as the largest mus-
cle in the gluteal area. It plays a role in pelvis stability, along 
with the extension and external rotation of the hip, and the 
abduction and adduction of the thigh. An isolated rupture of 
the GMM is a rarely reported clinical entity. Firstly, because 
it is a rare injury, and secondly, because muscle and tendon 
ruptures of the gluteal area are frequently unrecognized by 
clinicians [2,5]. Typical MLL symptoms occur a few hours 
to a few days after an injury, but up to 30% may develop 
months to years later. As a consequence, these 30% may end 
up being misdiagnosed, and thus unsuccessfully treated [1].

The sparse data on GMM rapture injuries, especially 
MLLs, raises many questions about its management, espe-
cially as it is known that early diagnosis simplifies treatment 
and reduces complications [3]. In the case here, there had 
been a 2-week period between the accident and correct di-
agnosis. Although there is no evidence that this time period 
had negatively affected the surgical outcome, it contributed 
to a reduction in the patient’s quality of life, and this conse-
quence was possible to avoid. According to our experience, 
the USG examination during which the active tension test 
can be performed is an effective primary tool if GMM rup-
ture is suspected. It may show significant structural changes 
of the muscle that should be confirmed by an MRI.

In conclusion, it is our belief that high energy pelvic 
trauma, even with no evidence of fractures, must be ex-
amined thoroughly and radiological examinations (USG, 
MRI) must be considered and carried out in the first days 
following injury. Given that the GMM plays a major role in 
many daily activities, for example in walking or running, it 
seems that in the case of an injury, proper management is 
crucial to preserve the patient’s baseline physical capabili-
ties. Furthermore, in view of the spectacular surgical out-
comes in our patient, we definitely support the statement 
that surgical intervention should be recommended in cases 
of symptomatic MLLs in the peri-pelvic area [6].

Table 1. The scores of the Modified Harris Hip Score, HOS and MHOT before surgery and 6 months after. 

Scale 1 week before surgery 6 months post surgery

the Modified Harris Hip Score 7.5 95

HOS 18.75 98.21

MHOT 6.47 86.81

Abbreviations: HOS – Hip Outcome Score; the MHOT – MAHORN Hip Outcome Tool

Table 2. HOOS results before and 6 months after the surgery. 

HOOS Pain HOOS Symptoms HOOS ADL HOOS Sport/Rec HOOS QOL

1 week before surgery 2.5 30 5.88 0 0

6 months after surgery 95 95 98.53 93.75 75.00

Abbreviations: HOOS – The hip disability and osteoarthritis outcome score; ADL – Activity limitations daily living; Sport/Rec – Functions in sport and recreation; QOL – 
quality of life.
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