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Abstract

Background Morel-Lavallee lesion (MLL) of the peri-
pelvic region is less common and various treatments have
been introduced to manage the lesion. No standard treat-
ment is recommended. We performed a systematic review
of literature to (1) identify the classification of peri-pelvic
MLL; (2) review the treatments of the lesion and their
complications; (3) define the optimal treatment of peri-
pelvic MLL.

Methods A systematic search was performed via Pub-
Med, ISI Web of Knowledge, and Embase for English
abstract articles from 1966 to 2012. We identified 21
articles detailing 153 patients with peri-pelvic MLL, most
of which were level IV studies. The treatments and clinical
results were reviewed.

Results  For peri-pelvic MLL patients, surgical interven-
tion was better than conservative therapy. Sclerhodesis
method is attended with good outcome in the symptomatic
MLL patients without fractures. Patients with peri-pelvic
fractures could be managed with local suction drainage or
open debridement with dead space closure technique dur-
ing fracture fixation. The delayed-diagnosis cases might be
treated with mass resection when fibrosis capsule was
obtained in magnetic resonance imaging.

Conclusions Peri-pelvic MLL can be treated with various
surgical methods depending on the formation of fibrosis
capsule and associated injuries. Dead space closure tech-
nique is emphasized in the treatment of MLL. Higher
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quality of literature is required to prove this result in future
research.
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Introduction

Morel-Lavallee lesion (MLL), which is known as “internal
degloving injury,” is a result of subcutaneous fatty tissue
that has been separated from the surface of the fascia by a
shearing force [1]. A closed space is then formed between
the subcutaneous layer and fascia layer, which is filled with
hemotoma and necrosis tissues. The patient who suffers
from MLL might present with fluctuant swelling at the
injury site and the sensation of the site might be abnormal.
This lesion occurs so infrequently that the patients might be
misdiagnosed [2, 3].

The diagnosis of MLL may be assessed by clinical
examination and radiological evidence. Magnetic reso-
nance imaging (MRI) and ultrasound have great effect in
the diagnosis of MLL [4]. However, MLL can remain
undetected when a patient does not present with a history
of fracture [2, 3, 5-7]. As a result delayed diagnosis makes
later treatment much more difficult. Moreover, the treat-
ment of delayed-diagnosis MLL might be different from
that of acute MLL.

Various methods of management of MLL have been
introduced in the past decades [8—11]. However, the effi-
cacy of MLL treatment is still controversial. The aim of the
current study was to review the literature focused on the
clinical interventions and their results of peri-pelvic MLL.
We therefore performed the present study regarding the
treatment of MLL to (1) determine whether these
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interventions are effective; (2) identify complications
associated with these interventions; and (3) define the
optimal treatments of peri-pelvic MLL.

Methods
Eligibility criteria

We performed a comprehensive search via PubMed, EM-
BASE, and ISI databases for abstracts of articles that were
published between January 1966 and October 2012. We
used the following keywords: Morel-Lavallee lesion,
Morel-Lavallee effusion, soft tissue injuries, and fat
necrosis. All the articles relevant to the subject were col-
lected and their references were also reviewed. The search
was limited to articles which provided English-language
full-text.

All the studies were reviewed by two independent
investigators for content (CS and JPP). The site of MLL
was limited to the peri-pelvic region. Any study that did
not mention intervention and clinical outcome was exclu-
ded from the current study. Studies which reviewed the
imaging of MLL were also excluded from further review.

Statistics

The unpaired ¢ test and Fisher exact test were used in
assessing the difference between the results from the arti-
cles. The level of statistical significance was defined as any
p values > 0.05.

Result

A total of 21 studies published between 1997 and 2012
were found to be eligible for inclusion in our review and
the full text of each article was obtained. The information
from each article was reviewed independently by the two
authors mentioned above. If the information from the same
article was controversial, then a third senior author (XDC)
was consulted. The references of each article were also
reviewed. The studies detailed the cases of 153 patients
who suffered from MLL in the peri-pelvic region. Gender
was described in 141 patients; 91 were male and 50 were
female. The characteristics of the studies included in
present review were listed in Table 1.

Classification of MLL
In the reviewed literature, there was no standard classifi-

cation of MLL. Of all the studies included in our review,
only two publications introduced their own categories. Hak
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et al. [12] reviewed 24 cases and divided the patients into
two groups (open type and closed type) depended upon
whether the wound was open or closed. Carlson et al. [13]
divided MLL into acute type (treatment performed fewer
than 3 weeks after injury) and chronic type (treatment
performed 3 weeks or more after injury). However, all the
patients in their studies received the same treatment and
thus the definition they used had no relevance to the
management of MLL.

Conservative versus surgical treatment

Among the studies included, 13 patients in five studies
underwent conservative treatment [3, 7, 10, 14, 15]. The
healing rate of conservative treatment of MLL was less
than 50 %. Seven of these patients failed in conservative
treatment and five of them took later surgical treatment.
The other two patients refused to take surgical intervention
and the lesion became chronic. Imaging indicated that local
lesions presented as fibrous organization tissue in final
follow-up in these two patients. All the data suggested that
conservative treatment was less effective in the manage-
ment of MLL.

A total of 140 patients underwent various kinds of sur-
gical interventions. Although the patient might receive
several surgeries and suffered from several complications,
such as deep infection or disorder of the surgical wound,
133 patients mentioned in 16 studies had a satisfactory
clinical result at final follow-up. The difference in the
healing rate between conservative and surgical treatment
was statistically significant (p < 0.05).

Compressive bandage application

In 8 of 13 patients who received conservative treatment,
compressive bandages were applied. Of these, three failed
conservative treatment and all of them took further surgical
interventions. All of the cases that did not receive com-
pressive bandage application failed conservative treatment.
The results suggested that compressive bandage applica-
tion had an important role in the conservative treatment of
MLL. Moreover, several authors emphasized the use of
compressive bandages after surgical intervention with
sclerodhesis method [9, 16].

Local aspiration

In the patients who underwent surgical treatment of MLL,
there were five cases that underwent isolated local aspira-
tion treatment, with four cases experiencing failure. Vico
et al. [2] reported that one patient received aspiration
treatment frequently for 5 months. However, the patient
still had an obvious thigh deformity and MRI examination
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Table 1 Characteristics of publications

Authors Year Associated fractures Treatment Failed
rate
(%)
Hak et al. [12] 1997 Sacral and pubic ramus fractures, sacroiliac disruptions, Open debridement 12.5
acetabular fractures, and fractures
Parra et al. [3] 1997 No fracture Conservative treatment 100
Vico et al. [2] 2000 No fracture Aspiration or mass resection 50
Harma et al. [14] 2004 Pelvic fractures and femoral shaft fractures Conservative treatment 0
Mellardo et al. [7] 2006 No fracture Conservative treatment 100
Luria et al. [17] 2006 Pelvic fracture Local drainage and talc sclerodhesis 0
Puig et al. [6] 2006 No fracture Mass resection 0
Tseng et al. [11] 2006 Pelvic fractures, acetabular fractures, trochanteric fractures, Local drainage 0
and femoral shaft fractures.
Carlson et al. [13] 2007 Acetabular fractures, sacral fractures; humerus fractures, Open debridement with dead space 0
tibial plateau fractures, pilon fractures; forearm fractures, closure
distal femur fractures, Lisfranc lesion and knee
dislocation.
Demirel et al. [16] 2007 Pelvic fracture and acetabular fracture Local drainage and synthesis glue 0
Kalaci et al. [5] 2007 No fractures Mass resection 0
Labler et al. [18] 2007 Pelvic fractures Local drainage 0
Mukherjee et al. 2007 No fractures Conservative treatment 0
[15]
Phillips et al. [20] 2008 Pelvic and acetabular fracture Local drainage 0
Steiner et al. [10] 2008 Pelvic ring fractures, acetabular fractures, and spine Open debridement 53
fractures
Tran et al. [21] 2008 Sacroiliac disruption Mass resection 0
Suzuki et al. [22] 2009 Sacral fractures Open debridement 0
Kohler et al. [19] 2010 Pelvic fractures Local drainage with vacuum 0
Bansal et al. [9] 2011 No fracture Doxycycline sclerodhesis 0
Penaud et al. [8] 2011 No fracture Alcohol sclerodhesis 20

suggested a lipoma that was formed after 18 months. Luria
et al. [17] also reported two cases that failed in aspiration
of MLL and were later managed with talc sclerodhesis
technique.

Open debridement

Four studies reported using open debridement of MLL in
70 cases. All of the authors recommended thorough
debridement of the necrotic tissue of MLL. However, there
was disagreement on the time needed for wound closure.
Hak et al. [12] reported on 24 patients who were treated for
MLL. All patients received open debridement and dressing
for second intention healing. Six of these had delayed
wound closure after several debridement surgeries and
three patients needed skin grafting or flap. However,
Steiner et al. [10] reported 19 cases of MLL who were
treated using open debridement with primary or delayed
closure of the wound. In their study, 5 of 11 cases were
treated with primary wound closure and suffered from

different complications (three with reoccurrence of MLL
and two with soft tissue necrosis). There were also three
cases which had complications with delayed wound closure
(one soft tissue necrosis and two infections). Carlson et al.
[13] reported on 22 cases of debridement and dead space
closure treatment. In their study, all the patients were cured
with primary wound closure and no infections or re-accu-
mulations of fluid were obtained. Only flap marginal
necrosis was mentioned in two cases. The results indicated
that open debridement combined with dead space closure
might have an encouraging outcome in MLL patients.

Local drainage

Forty-six cases received wound drainage treatment with 34
of them using post-operative suction drainage or vacuum
suction [11, 18-20]. In the patients who received normal
drainage treatment, 7 of 12 cases had a reoccurrence of
MLL. In the patients with suction drainage or vacuum
suction, there were seven cases of infection and only one
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case with a reoccurrence of MLL. The total complication
rate using wound drainage was 30.4 % and there was a
significant difference in the complication rate between
normal drainage and drainage with suction (7/12 versus
8/34, p < 0.05).

Sclerodhesis of MLL

Luria et al. [17] reported four cases that were managed
with a talc sclerodhesis technique after prior failed punc-
ture or drainage. All the patients were treated with suction
drainage and later talc injection. Only one patient suffered
from infection. Demirel et al. [16] reported on five patients
with seven acute cases of MLL. All the patients healed
without any complications. Bansal et al. [9] reported on the
treatment of 13 patients using doxycycline sclerodhesis.
Only one patient without application of a compressive
bandage failed after 12 weeks. All authors who used the
sclerodhesis technique emphasized the importance of
concurrent compressive bandage application. Penaud et al.
[8] reported on the management of five patients who had
persistent MLL for 3 months using both a compressive
bandage and the alcohol sclerodhesis method. The total
success rate of sclerodhesis in the treatment of MLL was
95.7 %. Nevertheless, all the patients who underwent a
sclerodhesis treatment were not associated with any
fractures.

Hematoma resection

Five studies focused on five cases that used resection of the
lesion. All the cases were chronic MLL with a fibrous
capsule formed in radiological evidence [2, 5-7, 21]. Two
cases had post-operative complications. Kalaci et al. [5]
reported on a 56-year-old male patient with chronic MLL
4 years after injury. The resection of the mass was per-
formed with primary closure of the wound and suction
drainage. However, the mass recurred 1 month after the
surgery but healed 6 months later after the final drainage.
Tran et al. [21] reported on a 29-year-old male patient who
suffered from post-operative bleeding after resection of
the chronic MLL mass. The patient underwent immediate
wound exploration and transfused blood. After thorough
irrigation of the dead space, the wound was closed and the
patient healed 6 months later.

Complications

The complications of MLL treatment included infection,
skin necrosis, and reoccurrence of MLL. Out of the 153
patients who were included in our review, 29 were infected
or culture-positive [10-13, 17, 19, 20, 22]. Most of the
infections were managed by application of antibiotic. The
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microorganisms detected in the lesion site included
Enterobacter cloacae, Acinobacter baumannii, Pseudomo-
nas aeruginosa, Klebsiella pneumoniae, Staphylococcus
epidermidis, and Staphylococcus aureus. Skin necrosis was
more common in debridement patients and sometimes soft
tissue grafting was needed.

Discussion

MLL was first described in 1853 and subsequently diag-
nosed in acetabular fracture patients by Letournel and Judet
[1]. It is more common in peri-pelvic fracture patients with
high-impact trauma. Nevertheless, some publications
reported that such lesion was not always associated with
fractures and thus made the diagnosis and treatment diffi-
cult [2, 3, 7]. Treatments of MLL vary in the literature and
no standard treatments are recommended. Controversy still
exists about the optimal treatment of MLL. Therefore we
performed present study to review the results of various
treatments in peri-pelvic MLL.

Our results suggested surgical intervention had better
outcomes than conservative treatment in the management
of peri-pelvic MLL, especially open debridement with
primary dead space closure technique. In isolated MLL
patients without fracture, sclerodhesis after local drainage
might be the best choice. In chronic MLL cases, resection
of the lesion mass was the only method of treatment after a
fibrosis capsule formed. Attention should be paid to post-
operative complications after surgery.

There is no well-accepted classification of MLL. A
useful classification should be easily understood and
helpful in the treatment of MLL. In the literature reviewed
in this study, we found two classification systems of MLL.
These categories were easy to comprehend but not helpful
to the treatment. Mellado’s classification of MLL depended
on the MRI results with corresponding histopathology [4].
However, their classification had no relation to the clinical
outcome or treatment of MLL. Based on the results of our
literature review, we thought that MLL could be catego-
rized into acute and chronic types depending on the
occurrence of a thick fibrous capsule. Once the occurrence
of fibrous capsule was obtained, the only treatment was
mass resection. However, this type of classification needs
to be further verified.

Harma et al. [14] identified a conservative approach to
closed MLL. The lesion sites were applied with elastic
bandages or corsets and all lesions healed within a mean of
6.8 & 3.96 weeks. However, the authors also mentioned
that there were two patients who suffered from sacral
decubitus and recurrence of the lesion, with later surgical
intervention. In all patients with MLL who received con-
servative treatment, the healing rate is lower than those
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Fig. 1 Algorithmic approach of
peri-pelvic MLL
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with surgical treatment. Other case reports also mentioned
failure of conservative treatment of MLL [2, 3, 7]. Thus,
the conservative treatment is less recommended now in the
treatment of peri-pelvic MLL.

Local drainage and open debridement seem to be the
most popular surgical treatments of peri-pelvic MLL. The
difference of the total complication rate between these
methods was not significant (13/70 versus 14/46, p > 0.05).
Local drainage removes necrosis tissue with less invasive
surgery and thus minimized the risk of skin necrosis. Open
debridement surgery thoroughly removes the hemotoma
and necrosis tissue and decreases the possibility of recur-
rence of the lesion (4.2 versus 17.4 %) and rate of infection
(7.1 versus 15.2 %). However, the difference between the
infection or recurrence rate between local drainage and
open debridement was not statistically significant.

Carlson et al. [13]. reported satisfactory result with all
the patients treated with open debridement and dead space
closure technique. In their study, all the patients had
healing of the lesion without any infection or recurrence of
the lesion. Furthermore, sclerodhesis treatment closed the
dead space in MLL with a low complication rate [16, 17].
Parra et al. [3] also mentioned a patient who failed in
conservative treatment healed after irrigation and dead
space closure. Thus, we emphasized the importance of
dead space closure in the treatment of peri-pelvic MLL.

Our review has some limitations. One limitation is due
to the level of evidence of the literature in our review,
which were case series and review articles. A second

limitation is that there have been few reports on the
treatment of long-standing MLL. A third limitation is that
most of the literature did not describe the use of antibiotics
in detail. Further studies should be focused on the com-
parison of different treatments of MLL and the manage-
ment of the lesion should be described in greater detail.
In conclusion, we suggested an algorithmic approach to
the management of peri-pelvic MLL depending on the
image and associated injury (Fig. 1). Surgical intervention
was recommended with symptomatic MLL. MLL with
fibrous capsule could be treated with mass section. Isolated
MLL could be managed with sclerodhesis treatment.
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