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Vacuume-assisted surgical treatment of large and complex Morel-Lavallée lesions in
lower extremities

Nuh Evin

Department of Plastic Reconstructive and Aesthetic Surgery, Faculty of Medicine, Bezmialem Vakif University, Istanbul, Tiirkiye

ABSTRACT

Aim: Morel-Lavallée lesion (MLL) is the separation of the skin from the deep fascia caused by shear stress
after trauma and the formation of a fluid-filled cavity between the fascia layers. After the inflammation
develops, a fibrous capsule develops around the serosanguineous fluid, preventing its absorption. Cavity
infection, skin necrosis, and muscle, tendon, bone, and implant exposure were observed in untreated MLLs.
This study presents vacuum-assisted surgical treatment for large and complex MLLs and the effects of
treatment on the functionality of lower extremities.

Methods: 23 patients who were diagnosed with post-traumatic MLL in the lower extremities and underwent
vacuum-assisted surgical treatment were examined. Demographic characteristics, comorbidities, smoking
status, body mass index (BMI), type of trauma, anatomical location, skin characteristics of the cavity,
additional injuries, duration of treatment delay, medical and surgical procedures, return to work, and social life
were investigated. All cavities were evaluated using ultrasonography, and cavity volumes were measured. All
patients underwent percutaneous incision drainage and radical debridement of necrotic tissues and cavities.
Lower extremity function was evaluated using the lower extremity functional scale (LEFS).

Results: A total of 82.6% of patients had chronic MLLs. All patients had high-volume MLLs and functional
impairment due to MMLs. The vacuum-assisted wound closure provided compression, drainage, and
obliteration of the cavity alone in the treatment of MLL. Additionally, the positive effects of negative-
pressure wound therapy (NPWT) on wound healing prevented complications such as recurrent MLLs,
seroma, dehiscence, and graft loss. This method has also positively affected lower-extremity functionality
during subsequent periods (p<0.001).

Conclusions: In treating large-volume acute and chronic MLLs, percutaneous drainage, radical debridement,
cavity closure with quilting sutures, and pressure support with NPWT are reliable methods that ensure
problem-free healing of MLLs. This method has also positively affected lower-extremity functionality during
subsequent periods.

Keywords: Lower extremities, MLL, Morel-Lavallée lesions, negative-pressure wound therapy, vacuum-
assisted wound closure.
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the integrity of the septa, causing the separation
of the skin from the deep fascia and forming a
potential cavity in the subcutaneous area. The
lymphatic, capillary, and perforator vessels are
also damaged, and their contents fill the cavities.
These fluid-filled cavities were first described by
Auguste-Francois Morel-Lavallée in 1853 as
“Morel-Lavallée lesion” (MLL) [1]. MLLs were
also named “closed degloving injury, post-
traumatic soft tissue cyst, pseudocyst, Morel-
Lavallée extravasation, and Morel-Lavallée
effusion” in following years [2-7].

Early diagnosis of MLL is challenging
because it develops in subcutaneous tissues and
does not cause early signs. In patients with no
symptoms other than swelling, the diagnosis of
MLL may be confused with soft tissue edema,
hematoma, fat necrosis, or bursitis, causing a
delay. Blood in the cavity is reabsorbed, and the
hemosiderin-rich serosanguineous fluid remains.
After the inflammation develops, a fibrous
capsule develops around the serosanguineous
fluid, preventing its absorption. Cavity infection,
skin necrosis, and muscle, tendon, bone, and
implant exposure were observed in untreated
MLLs [2,4-8].

Various treatment methods have been
suggested; however, no universal consensus
exists [17,9]. Acute and small-volume (<50 mL)
MLLs benefit from conservative treatments, such
as compression bandages, anti-inflammatory
therapy, physiotherapy, and rest [3]. However,
chronic or large-volume (>50 mL) MLLs that
develop capsules around the cavity may require
percutaneous drainage and surgical debridement
in addition to compression. Especially when
MMLs are accompanied by large and necrotic
tissue defects, treatment becomes more difficult
and additional treatments are required for both
the treatment of MLLs and the preparation of
tissue defects for reconstruction. Negative-
pressure wound therapy (NPWT), also known as

vacuum-assisted wound closure, can provide
compression, drainage, and obliteration of the
cavity alone in the treatment of MLL, and reduce
edema and the bacterial load, improve tissue
perfusion, and stimulate granulation in the tissue
defects [6,10.

This study presents vacuum-assisted surgical
treatment for large and complex MLLs and the
effects of treatment on the functionality of lower
extremities.

Materials and methods

Twenty-three patients with post-traumatic
MLL in the lower extremities who underwent
vacuum-assisted surgical treatment between
2018 and 2022 were retrospectively reviewed.
Patients with pre-traumatic lower extremity
functional limitations, post-traumatic bone
fractures in the lower extremities, mental
problems, or conservatively treated MLL were
excluded. All patients enrolled provided written
and verbal informed consent before surgery. The
study was conducted in compliance with the
principles of the Declaration of Helsinki and
approved by the local ethics committee (Ethics
number: 2023/224).

Demographic characteristics, comorbidities,
smoking status, body mass index (BMlI), type of
trauma, anatomical location, skin characteristics
of the cavity, additional injuries, duration of
treatment delay, medical and surgical
procedures, return to work, and social life were
investigated. All cavities were evaluated using
ultrasonography, and cavity volumes were
measured (Table 1).

All patients underwent percutaneous incision
drainage and radical debridement of necrotic
tissues and cavities. The cavity space was closed
using quilt sutures. Deep-tissue cultures were
then obtained. Two sessions of NPWT were
applied at 3 days intervals. Seven days after

350



Nuh Evin / Exp Biomed Res. 2023; 6(4):349-358

Table 1. General characteristics of patients, trauma, defects, and surgeries.

. . Cavity LEFS LEFS Score
Case | Sex Aegi Comorbidities f '/vr:Z Etiology Location charzi:liler:istics (;I’erlzatn;eant Aﬁ]q::?:sal Volume | Score (post-op 12t
(year) (kg/m?) y (day) J] (em®) | (pre-op) (month)
Localized
1 |M| 65 HT 29,7 MVA |Left, thigh lateral |necrosis and 14 - 300 8 74
ulceration
Localized
2 M| 77 DM, S 35 Cl  [Right, knee necrosis and 35 - 165 10 80
ulceration
3 [M 6 - 17,4 Cl Left, trochanter  [Total necrosis 21 - 80 6 80
4 | F| 41 S 27,5 Cl Right, crus lateral |- 29 - 200 8 80
Localized
5 |[M| 15 - 20,2 MVA |Left, knee necrosis and 24 - 200 6 80
ulceration
6 | F| 37 S 29,2 Cl  [Right, knee - 32 - 220 5 80
7 |F| 35 S 34 MVA  |Left, gluteal - 21 - 125 8 80
8 |F| 69 |CADM,HT | 301 MVA [Right, gluteal Ecchymosis 40 - 280 10 80
9 M| 35 S 29 Cl  |Right, trochanter | 35 - 180 7 80
Right, thigh
10|m| 7 - 16 | mva |9t thig Total necrosis 25 - 256 3 80
anterior
. Rib
11 |M| 50 HT, S 33,2 Cl Left, crus lateral  [Total necrosis 19 230 7 77
fracture
12 | F| 15 - 22 Cl Left, thigh antero- ITotal necrosis 22 - 120 5 80
lateral
13 | M| 17 - 28,1 MVA |Left, trochanter  [Total necrosis 34 - 345 7 80
Localized
14 M| 12 - 20 Cl  [Right, knee necrosis and 32 - 120 5 80
ulceration
15 M| 29 s 35 | mya [oftnighantero- o ecrosis o1 [Rightulng oo, 8 75
lateral fracture
16 [M| 22 S 23,4 MVA [Right, crus lateral [Total necrosis 37 Rib 450 8 80
fracture
17 |F| 18 ; 213 | mya |oftthighantero- oo osis 35 - 245 8 80
lateral
18 | M| 57 HT 32,2 MVA |Left, thigh anterior [Total necrosis 18 - 322 7 74
19 |M a7 DM, S 33,5 MVA |Left, thigh lateral |- 46 - 145 13 76
Localized
20 (M| 18 S 27,1 MVA |Left, trochanter  |necrosis and 14 - 285 8 80
ulceration
21 [M| 55 S 33,5 MVA |Left, trochanter  [Ecchymosis 32 Rib 305 10 75
fracture
Localized
22 |M| 16 - 23 Cl Left, knee necrosis and 27 - 155 8 80
ulceration
Localized
23 | F 24 - 28 Cl Right, thigh lateral |necrosis and 30 - 250 5 80
ulceration

debridement, 15 defects were closed with
primary suturing, and eight with extensive tissue
loss were closed with a split-thickness skin graft
(STSG). All patients were discharged on
postoperative day 1 and followed up for at least
12 months.

Lower extremity function was evaluated using
the Lower Extremity Functional Scale (LEFS)
[11,12]. preoperatively  and 12-month
postoperatively.

Statistical analysis: Statistical analyses were
performed using the SPSS version-22 software
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for Windows (IBM Corporation, Armonk, NY,
USA). Patients’ preoperative and 12-month
postoperative LEFS scores were assessed using
paired sample t-tests. The relationship between
cavity volume and skin necrosis was evaluated
using the Mann-Whitney U test. With 95%
confidence intervals (Cls), p<0.05 were
considered statistically significant.

Results

Sixteen patients were male, seven patients
were female, and the mean age was 33.3+20.9
years. Four patients had hypertension, three had
diabetes mellitus, and one had chronic asthma;
eleven were smokers.

The mean BMI was 27.3+5.8 kg/m?. Motor
vehicle accidents (n=13) and crush injuries
(n=10) were the etiologies for MLLs. Three
patients had rib fractures, and one had an ulnar
fracture. The mean delay time for treatment was
27.9+8.4 days after trauma. Lesions were
localized to the left gluteal (n=1), left
trochanteric (n=4), left thigh anterior (n=1), left
thigh lateral (n=2), left thigh anterolateral (n=3),
left knee (n=2), left crus lateral (n=1), right
gluteal (n=1), right trochanteric (n=1), right thigh
anterior (n=1), right thigh lateral (n=1), right
knee (n=3), and right crus lateral (n=2). (Table
1).

The primary complaints were swelling, pain,
and functional limitations. Ecchymosis (n=3,
figure 1), localized necrosis and ulceration (n=7,
figure 2), and total necrosis (n=8, figure 3) were
observed in the skin over the cavity. No skin
findings were found in five patients. On
ultrasonography examination, the patients had
fluid collections containing fat lobules between
the facial planes without foreign bodies,
suppuration, or abscess formation, with mean
cavity volumes of 250.3£144.5 cm?® Cavity
volumes were 298.8+204.3 cm? in patients with

skin necrosis and 213.1£59.5 cm?® in those
without skin necrosis, and no statistical
relationship was found between cavity volumes
and skin necrosis (p=0.33706). (Table 1).

Figure 1. (Case 8). (Above, left) A 69-year-old female
with hypertension, diabetes mellitus, and chronic asthma
presented with ecchymaosis on the right gluteal area 40 days
after a motor vehicle accident. (Above, right) Fat lobule
and fluid in the cavity are seen during drainage and
debridement (Below, left). Despite the small ecchymosis
on the skin, it shows extensive cavity margins. (Below,
right) Twelve months after primary closure, the patient was
satisfied without functional limitations.

Staphylococci (n=4) and streptococci (n=2) grew
in the cultures of six patients; they were sensitive
to penicillin and were treated with the available
antibiotics. Patients were treated with primary
suturing (n=15) or STSG (n=8) on day 7 after
debridement. Surgical areas healed uneventfully.
The mean time to return to work and social life
after reconstruction was 29.25+4.3 (22-35) days
in eight patients treated with STSG and 23.1+4.5
(16-33) days in 15 patients treated with primary
suturing (Figure 1-3).
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\ -.4" A
Figure 2. (Case 10). (Above, left) A 7-year-old male presented
with 4x10cm? skin necrosis on the right thigh anterior 25 days
after a motor vehicle accident. The white arrow indicates contour
deformity resulting from fluid-filled cavity formation. (Above,
right) The patient underwent drainage through a percutaneous
incision and radical debridement of all necrotic tissues and
cavities. (Below, left) Two sessions of negative-pressure

wound therapy were applied with 3 days intervals. (Below, right)
Twelve months primary closure. The patient was satisfied
without functional limitations.

Figure 3. (Case 15). (Above, left) A 29-year-old male with a
smoking history and obesity presented with 40x25 cm? skin
necrosis on the left thigh anterolateral 21 days after a motor
vehicle accident. (Above, right) Ultrasonographic examination
showed an approximately 780 cm? fluid-filled cavity containing
fat lobules. (Below, left) The patient underwent radical
debridement of all necrotic tissues and cavities. The white arrows
indicate a degloving zone under viable skin. (Below, right)
Twelve months after reconstruction with split-thickness skin graft
after two sessions of negative-pressure wound therapy. The
patient was satisfied with the form and functional outcomes.

Preoperative and 12-month postoperative
LEFS scores were 7.3£2.1 and 78.7+2.2, and
improvement was statistically significant (figure
4, p<0.001) (Table 1) (Figure 4).

& Pre-op

» Past-op 12th moath

Figure 4. Preoperative and postoperative 12-month
LEFS scores of the patients.

Discussion

MLL is the separation of the hypodermis from
the deep fascia caused by shear stress after
trauma and the formation of a fluid-filled cavity
between the fascia layers [1,2,4]. A majority of
MLLs are caused by high-energy and blunt
trauma such as motor vehicle accidents, crush
injuries, falls, and contact sports (football,
wrestling) [3-5,7,13-15]. MLL can be iatrogenic
secondary to operations, including breast
surgery, abdominoplasty, and large-volume
liposuction [7,8,14].

Early diagnosis of MLL is crucial for
successful  treatment and avoids late
complications such as infection or skin necrosis.
However, it can be diagnosed months or even
years after trauma with only swelling or contour
abnormalities [2,9,16]. Lesions diagnosed in the
first 3 weeks are considered acute MLLs, and
those diagnosed after 3 weeks are considered
chronic MLLs [10]. The initial finding may vary
depending on the lesion’s location, size, and
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extent. Although some patients are asymptomatic
in the early period, others experience skin
hypermobility, hypoesthesia due to damage to
cutaneous nerves, swelling in soft tissue, contour
deformity, and fluctuation in the traumatic area
[2-5,7,8,13-17]. In our study, traffic accidents
(56.5%) and crush trauma (43.5%) were
responsible for the cases and 82.6% and 17.4%
were chronic and acute MLLs, respectively. The
main complaints were swelling, pain, and
functional limitation, which differed individually
and were unrelated to cavity volumes and
localization.

Skin necrosis and infection are late
complications of MLLs. Skin necrosis may occur
due to trauma or increased cavity diameter, and
pressure impairs skin circulation due to delayed
diagnosis [2,3]. In our study, 15 patients had
localized or total skin necrosis, of whom six had
infections with positive-bacterial cultures. There
was no relationship between the cavity volume
and skin necrosis, which was thought to develop
secondary to trauma.

Secondary risk factors for the development of
MLL include sex and BMI. Hak et al. [2]
reported a high percentage of female patients,
which was attributed to fat distribution patterns
in females. Singh et al. [5] reported that MLL
was more common in male patients, just like in
all multi-trauma cases. Nickerson et al. [18] did
not find a female-male sex ratio difference. In our
study, approximately 69.6% of patients were
male. Another factor predisposing to MLL is a
BMI >25 kg/m? [8,17,19]. The mean BMI of our
patients was 27.3+5.8 kg/m? 30.4% were
overweight, and 34.8% were obese.

MLLs were most frequently observed
unilaterally on the trochanteric regions and hip
due to the protruding and large surface, mobile
and lax skin structure, and dense capillary
network. Conversely, MLLs were less frequently
observed in the thigh, pelvis, knee, gluteal,

lumbosacral, abdominal wall, lower leg, and
head regions with decreasing frequency
[2,4,5,7,16,19]. In our study, MLLs were located
in the trochanteric and thigh regions in 56.5% of
patients, and the lesions were primarily chronic
and unilateral.

Focusing on major injuries or hemodynamic
instability in emergencies may delay the
diagnosis of MLLs in traumatized patients [3]. It
may take time for lesions to reach a noticeable
size and cause symptoms [9]. In order not to miss
diagnosis, open or closed skin lesions should be
carefully examined in traumatized patients.
Ecchymosis, abrasion, dry ulcerated areas, and
necrosis of the skin are possible in post-traumatic
MLLs. Skin and subcutaneous examinations
should be performed to minimize morbidity due
to MLL, particularly in high-severity traumas
where fractures develop in the extremities. Soft
tissue ultrasound, computed tomography, or
magnetic resonance imaging (MRI) can be used
for the diagnosis, and MRI can be used for the
classification of MLLs [4-8,16,17,20]. Contrast-
enhanced MRI is specific for diagnosis,
especially when a definitive diagnosis cannot be
made [21]. In our study, patients’ mean delayed
diagnosis and treatment was approximately
27.9+8.4 days, and all patients had functional
impairment due to MMLs. A total of 82.6% of
patients had chronic MLLs, and they all had
high-volume MLLs; thus, the diagnosis could be
made by anamnesis, physical examination, and
ultrasonography. Rapid, inexpensive, and less
invasive soft tissue ultrasound was used for
differential diagnosis and cavity analysis.

Various techniques are used for MLL
treatment. In acute and small volumes, MLLs
may benefit from conservative treatments, such
as compression bandages, anti-inflammatory
medication, physiotherapy, and rest. In
particular, the extremities effectively benefit
from compression bandages. However, effective
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compression is difficult in the trochanteric and
pelvic regions where MLLs are common, and
percutaneous drainage should be added to treat
MLLs that have large volumes and do not benefit
from compression  [4-8,10,17,21]. MLLs
diagnosed before capsule formation benefit from
percutaneous aspiration as well as acute
treatment modalities. However, the recurrence
rate of percutaneous aspiration alone is high,
especially in patients with cavity volumes >50
mL. Percutaneous aspiration alone is
insufficient, and in the treatment of lesions that
do not benefit from percutaneous aspiration,
sclerosis with doxycycline, ethanol, and talcum
powder has been used successfully in the
treatment of cavities through fibrosis [8,17,22-
24]. Open surgical debridement is recommended
for patients with cavity volumes >50 mL [5]. In
our study, four patients presented with acute
MLLs, and due to the high cavity volumes (mean
284.25+39.2 cm®) of these patients, they were
treated with percutaneous incision, surgical
debridement, and NPWT before reconstruction.
Open surgical debridement is required for
capsule formation and chronic MLLs. After
debridement, fibrin sealant, quilting sutures, and
low-suction drains are used to drain and
obliterate the dead space [6-8,10,17]. Jones et al.
[25], after the excision of the MLL cavity on the
knee and distal thigh, performed lymphatic
mapping with the injection of Patent blue dye
into the dermis of the foot, revealing ligated
lymphatic vessels that filled the cavity with fluid,
and single suction drain and absorbable quilting
sutures used for the obliteration of dead space.
Adding bandages to treatment increases the
success rate [20]. Hak et al.[2] recommended a
delayed primary closure after debridement to
reduce the risk of complications [21].

NPWT has been successfully used as a
treatment option for acute and chronic MLLs.
Morris et al. [26] drained the hematoma and

applied NPWT to continuously remove the
hematoma or cavity fluid, promoting closure of
the potentially dead space between the
subcutaneous tissue and muscle fascia, new
blood vessel ingrowth, and accelerated wound
healing; finally, the defects were closed
primarily. Meara et al.[27] reconstructed tissue
defects by combining full-thickness skin grafts
and NPWT in five patients to eliminate
movement, remove fluid, reduce edema, and
increase graft viability. NPWT also provides
effective compression and continuous drainage,
prevents the accumulation of new fluids, and
decreases the frequency and complexity of
dressing changes [7,10,26-29].

In our study, percutaneous drainage, radical
debridement, and NPWT were applied for acute
and chronic MLLs with large volumes. By
performing cavity debridement through an
incision made for percutaneous drainage, the
wound floor was converted to the acute phase,
and the wound healing process resumed. Cavity
death spaces were obliterated with quilted
sutures to increase adhesion, and this treatment is
also an effective and successful method in
patients who smoke and have additional
comorbidities. It was observed that vacuum-
assisted wound closure stabilized the wound,
reduced necrosis and edema, improved tissue
perfusion, and stimulated granulation tissue,
especially in cases accompanied by tissue
defects.

Our study obtained successful results through
radical debridement, two sessions of NPWT, and
reconstruction surgery. Positive effects of NPWT
on wound healing prevent complications such as
recurring MLLs, seroma, dehiscence, and graft
loss. In addition, MLL-related functional
limitations improved. However, in our study, the
cost of NPWT was not investigated, its
effectiveness could not be evaluated in MLLs
after major bone fractures, and a control group
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for comparison with other treatment protocols
was not included.

Conclusions

MLL is a severe post-traumatic separation of
the subcutaneous tissue from the underlying
fascia that creates a cavity filled with hematoma
and liquefied fat. Untreated MLLs can cause
serious functional and workforce losses. In
treating large-volume acute and chronic MLLs,
percutaneous drainage, radical debridement,
cavity closure with quilting sutures, and pressure
support with NPWT are reliable methods that
ensure problem-free healing of MLLs. This
method has also positively affected lower-

extremity functionality during subsequent
periods.
Funding: The authors received no financial

support for the research, authorship, and/or
publication of this article.

Conflict of interest: The authors declare that
they have no conflict of interest.

Ethical statement: The study was conducted in
compliance with the principles of the
Declaration of Helsinki and approved by the
local ethics committee (Ethics number:
2023/224).

Open Access Statement

Experimental Biomedical Research is an open
access journal and all content is freely available
without charge to the user or his/her institution.
This journal is licensed under a Creative
Commons Attribution 4.0 International License.
Users are allowed to read, download, copy,
distribute, print, search, or link to the full texts of
the articles, or use them for any other lawful
purpose, without asking prior permission from
the publisher or the author.

Copyright (c) 2023: Author (s).

References

[1]Morel-Lavallée MJPH. Traumatismes fermés
aux membres inférieurs1848.

[2]Hak DJ, Olson SA, Matta JM. Diagnosis and
management of closed internal degloving
injuries associated with pelvic and acetabular
fractures: the Morel-Lavallée
Trauma. 1997: 42(6): 1046-51.

[3]Hudson DA, Kbnottenbelt JD, Krige JE.
Closed degloving injuries: results following
conservative surgery. Plast Reconstr Surg.
1992: 89(5): 853-5.

[4]Bonilla-Yoon I, Masih S, Patel DB, et al. The
Morel-Lavallée pathophysiology,
clinical presentation, imaging features, and
treatment options. Emerg Radiol. 2014: 21:(1)
35-43.

[5]Singh R, Rymer B, Youssef B, et al. The
Morel-Lavallée lesion and its management: A
review of the literature. J Orthop. 2018: 15(4):
917-21.

[6]Shen C, Peng JP, Chen XD. Efficacy of
treatment in  peri-pelvic Morel-Lavallee
lesion: a systematic review of the literature.
Arch Orthop Trauma Surg. 2013: 133(5): 635-
40.

[7]Molina BJ, Ghazoul EN, Janis JE. Practical
Review of the Comprehensive Management
of Morel-Lavallée Lesions. Plast Reconstr
Surg Glob Open. 2021: 9(10): e3850.

[8]Agrawal U, Tiwari V. Morel Lavallee Lesion.
In StatPearls. Treasure Island (FL) ineligible
companies. Disclosure: Vivek Tiwari declares
no relevant financial relationships with
ineligible companies.: StatPearls Publishing
Copyright © 2023, StatPearls Publishing
LLC., 2023.

[9]Rodriguez-Roiz JM, Burillo JM, Diaz JSS.
Morel-Lavallee lesions. Size matters?
Treatment and time of disability. Injury. 2023:
54(1): 150-53.

lesion. J

lesion:

356


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Nuh Evin / Exp Biomed Res. 2023; 6(4):349-358

[10]Carlson DA, Simmons J, Sando W, et al.
Morel-lavalée lesions treated  with
debridement and meticulous dead space
closure: surgical technique. J Orthop Trauma.
2007: 21(2): 140-4.

[11]Mehta SP, Fulton A, Quach C, et al.
Measurement Properties of the Lower
Extremity Functional Scale: A Systematic
Review. J Orthop Sports Phys Ther. 2016:
46(3): 200-16.

[12]12. Citaker S, Kafa N, Hazar Kanik Z, et al.
Translation, cross-cultural adaptation and
validation of the Turkish version of the Lower
Extremity Functional Scale on patients with
knee injuries. Arch Orthop Trauma Surg.
2016: 136(3): 389-95.

[13] Tejwani SG, Cohen SB, Bradley JP.
Management of Morel-Lavallee lesion of the
knee: twenty-seven cases in the national
football league. Am J Sports Med. 2007:
35(7): 1162-7.

[14]Kim BJ, Chung CH, Lee SJ. Erratum to:
Occurrence and surgical treatment of massive
Morel-Lavallée lesion after large-volume
liposuction: A rare clinical case. Arch
Aesthetic Plast Surg. 2020: 26(1): 46.

[15] Vanhegan IS, Dala-Ali B, Verhelst L, et al.
The morel-lavallée lesion as a rare differential
diagnosis for recalcitrant bursitis of the knee:
case report and literature review. Case Rep
Orthop. 2012: 2012: 593193.

[16] Gummalla KM, George M, Dutta R. Morel-
Lavallee lesion: case report of a rare extensive
degloving soft tissue injury. Ulus Travma Acil
Cerrahi Derg. 2014: 20(1): 63-5.

[17]Diviti S, Gupta N, Hooda K, et al. Morel-
Lavallee Lesions-Review of
Pathophysiology, Clinical Findings, Imaging
Findings and Management. J Clin Diagn Res
2017: 11(4): Te01-te04.

[18] Nickerson TP, Zielinski MD, Jenkins DH, et
al. The Mayo Clinic experience with Morel-

Lavallée lesions: establishment of a practice
management guideline. J Trauma Acute Care
Surg. 2014: 76(2): 493-7.

[19]Phillips TJ, Jeffcote B, Collopy D. Bilateral
Morel-Lavallée lesions after complex pelvic
trauma: a case report. J Trauma. 2008: 65(3):
708-11.

[20] Moriarty JM, Borrero CG, Kavanagh EC. A
rare cause of calf swelling: the Morel-
Lavallee lesion. Ir J Med Sci. 2011: 180(1):
265-8.

[21]Rha EY, Kim DH, Kwon H, et al. Morel-
lavallee lesion in children. World J Emerg.
Surg. 2013: 8(1): 60.

[22]Bansal A, Bhatia N, Singh A, et al.
Doxycycline sclerodesis as a treatment option
for persistent Morel-Lavallée lesions. Injury.
2013: 44(1): 66-9.

[23]Luria S, Applbaum Y, Weil Y, et al. Talc
sclerodhesis of persistent Morel-Lavallée
lesions (posttraumatic pseudocysts): case
report of 4 patients. J Orthop Trauma. 2006:
20(6): 435-8.

[24]Penaud A, Quignon R, Danin A, et al. Alcohol
sclerodhesis: an innovative treatment for
chronic Morel-Lavallée lesions. J Plast
Reconstr Aesthet Surg. 2011: 64(10): e262-4.

[25]Jones RM, Hart AM. Surgical treatment of a
Morel-Lavallée lesion of the distal thigh with
the use of lymphatic mapping and fibrin
sealant. J Plast Reconstr Aesthet Surg. 2012:
65(11): 1589-91.

[26]Morris M, Schreiber MA, Ham B. Novel
management of closed degloving injuries. J
Trauma. 2009: 67(4): E121-3.

[27]Meara JG, Guo L, Smith JD, et al. Vacuum-
assisted closure in the treatment of degloving
injuries. Ann Plast Surg. 1999: 42(6): 589-94.

[28] Kohler D, Pohlemann T. Operative treatment
of the peripelvic Morel-Lavallée lesion. Oper
Orthop Traumatol. 2010. doi:
10.1007/s00064-010-9025-6.

357



Nuh Evin / Exp Biomed Res. 2023; 6(4):349-358

[29] Steiner CL, Trentz O, Labler L. Management
of Morel-Lavallee Lesion Associated with
Pelvic and/or Acetabular Fractures. Eur J
Trauma Emerg Surg. 2008: 34(6): 554-60.

358



