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CASE REPORT

Treatment of Morel-Lavallée Lesions (MLLs) with

Mesh Incisions Combined with Quilting Sutures
and Negative Pressure Wound Therapy (NPWT)

Tao Ning, PhD; Zhen-Gang Zha, PhD

ABSTRACT

Purpose « The objective of this retrospective study was to
evaluate the clinical effects of a novel treatment approach
for Morel-Lavallée lesions (MLL) using a combination of
suturing techniques and Negative Pressure Wound
Therapy (NPWT) with mesh incisions. To summarize the
clinical effects of a combination of suturing techniques
and (Negative Pressure Wound Therapy) NPWT on the
wall of Morel-Lavallée lesions (MLL) fibrotic
pseudocapsules with mesh incisions in the treatment of
MLLs. A retrospective analysis was performed on MLL
patients from April 2017 to March 2021.

Methods « This a retrospective case-control study and
thirteen MLL patients were included in this retrospective
analysis conducted between April 2017 and March 2021,
who were treated with mesh incisions on the wall of the
pseudocapsule, quilting suturing to degloved soft tissues,
and NPWT. Physical examination, MRI, or ultrasound
before surgery confirmed the diagnosis. Wound healing,
secondary infection, recurrence, visual analog scale (VAS)
scores before and after surgery, and skin and soft tissue
condition were observed and evaluated.
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INTRODUCTION

Morel-Lavallée ( MLL) was first described by the French
physician Maurice Morel-Lavallée In 1853 as a result of
shearing violence that caused a separation of the skin and
subcutaneous tissue from the muscle fascia, lymphatic and
blood vessel rupture, and accumulation of necrotic fat tissue,
resulting in the potential formation of a dead space.! MLLs

Results « The combination of mesh incisions, quilting
sutures, and NPWT led to successful wound healing in 11
out of 13 cases without recurrent hematoma or secondary
infection. Visual analog scale (VAS) scores significantly
decreased after the operation, and the aesthetic and tactile
qualities of the injured area improved. One case of skin and
soft tissue necrosis infection before the operation, which
healed after second-stage full-thickness skin grafting, 1 case
healed after a dressing change, and the remaining 11 cases
had wounds that healed by the first stage without secondary
infection or recurrent hematoma formation. VAS scores
decreased significantly after the operation, the appearance
of the injured area was as expected, and the skin feel and
elasticity recovered satisfactorily.

Conclusion ¢ The study demonstrates that the mesh
incision technique, along with mattress sutures and
NPWT, presents a feasible and effective approach for
treating MLL with fibrotic pseudocapsules. This could
shorten healing times, reduce risk of complications, and
improve patient satisfaction. (Altern Ther Health Med.
2023;29(8):810-815).

represent closed injuries with internal degloving of superficial
soft tissues from fascial layers. The clinical manifestations of
MLL injuries are similar to those of skin and soft-tissue
contusions. MLLs can occur in polytrauma patients alongside
multiple and complex skeletal injuries. The main cause of
MLLs is high-energy, blunt force trauma or crush injuries.
These injuries are rare, which often leads to misdiagnosis or
delayed diagnosis. As many as 1/3 of cases reported in the
literature are missed in the initial stage.* Injury to rich
vascular and lymphatic supply leads to accumulation of
blood and lymph in this potential space generated by
separation of the superficial and deep fascia. Blood products
and necrotic material in turn invokes chronic inflammatory
reaction. As the time progress, a capsulated lesion lined by
fibrous capsule develops, which is filled with blood products,
necrotic fatty tissue, debris and fibrin. In cases with multiple
injuries, doctors are distracted and ignore the presence of
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Table 1 Patient and injury characteristics.

NO. |Gender |Age (Y) |[Mechanism of injury Region Time* (D) | Complication Necrotity skin | Area (cmxcm) | Bacterial cultures Follow (M)
1 Female |46 Fall injury Right thigh 23 - - 28x14 - 16
2 Female |68 Fall injury Left calf 66 T2DM + 14x6 - 6
3 Male 63 Motor vehicular accident |Left thigh 18 - + 41x12 - 6
4 Female |73 Motor vehicular accident |left gluteal 15 T2DM,Multi-trauma |+ 9x8 S. aureus,EIEC 3
5 Female |69 Fall injury Right thigh 9 - - 16x14 - 10
6 Female |64 Fall injury Left calf 33 - + 11x7 Streptococcus hemolyticus |8
7 Female |30 Motor vehicular accident | Left thigh 14 Multi-trauma 15x10 - 22
8 Female |32 Motor vehicular accident |Right thigh |8 - 32x22 26
9 Female |53 Motor vehicular accident | Lumbo-sacral |30 T2DM 26x18 - 35
10 |Female |67 Motor vehicular accident |Left thigh 21 - - 18x13 - 2
11 |Male 52 Fall injury Right elbow |15 - + 6x6 - 3
12 |Male 30 Motor vehicular accident |Right thigh 14 Multi-trauma 25x12 30
13 |Male 57 Fall injury Left gluteal 7 15x18 23

“The average time from injury to operation

MLL, which can also lead to misdiagnosis® This study aims to
propose a novel treatment approach for Morel-Lavallée
lesions (MLL) involving mesh incisions in the fibrotic
pseudocapsule wall combined with negative pressure
drainage therapy and mattress suturing.

Over time, the dead space gradually forms a fibrotic
pseudocapsule, which leads to long-term effusion and
increases the risk of tissue infection and necrosis. Patients
often seek medical care because of swelling, changes in
appearance, abnormal skin sensations, and fluctuating
feelings. The diagnosis can be confirmed by MRI or
ultrasound.”® Conservative treatment is effective for early
cases with small detachment areas. Most MLLs often require
surgical treatment because they cannot be treated in a timely
manner or because conventional treatment fails. However,
there is no gold-standard surgical plan.The existence of
fibrotic pseudocapsules is considered to be an essential factor
in the recurrence of MLL. Complete removal of fibrotic
pseudocapsules can effectively prevent recurrence.”®
Nevertheless, current existing treatment options for MLL
have their own drawbacks and limitations. Conservative
approaches could extend the length of stay while surgical
approaches could cause surgical secondary injury. To address
the gap in current surgical plans for MLL, we here provide a
potential solution for preventing recurrence.

In this study, we propose making a mesh incision in the
wall of the fibrotic pseudocapsule in combination with
negative pressure drainage therapy and mattress suturing to
treat MLL. There is no need to remove the fibrotic
pseudocapsule tissue; the operation is simple, the effect is
targeted, and an excellent curative effect is obtained.
Clinically, the proposed combined approach could address
the fibrotic pseudocapsule and prevent recurrence, thus
leading to improved patient outcomes and reduced morbidity.

MATERIALS AND METHODS

We planned to investigate the MLL patients using a
retrospective case-control study. Considering the rarity of
MLL, we determined to analysis the patients from our medical
center in the past five years. Specifically, from April 2017 to
March 2021, 13 patients with MLL were treated with a mesh
incision combined with mattress suturing and negative
pressure drainage. Thirteen patients (4 males, 9 females) with a
mean age of 54.15 years (range: 30-73 years) were included.

The injuries were attributed to closed detachment injuries,
traffic accidents, or falls. Additionally, specify the number of
cases involving multiple injuries, type 2 diabetes, and flaky
necrosis or scabs in the skin and soft tissue detachment area. .
The injury site was in the thigh (7), calf (2), waist (1), buttocks
(2), and elbow (1). A thorough review of the medical history,
physical examination, ultrasound, or magnetic resonance
examination confirmed the diagnosis of MLL. The last follow-
up documented wound healing, infection, visual analog scale
(VAS) scores, skin and soft tissue conditions, and recurrence.
Case information is shown in Table 1.

Inclusion criteria

Patients diagnosed with MLL; With closed detachment
injuries; Traffic accident injuries; Fall injuries. Aged 18-60.
The MLL patients were diagnosed through medical history
review, physical examination, ultrasound, or magnetic
resonance examination.

Exclusion criteria
Patients with serious complications, such as heart disease
were excluded. Patients that have already had surgery.

Surgical progression

General anesthesia or intraspinal anesthesia was chosen,
and a suitable position was chosen according to the injured
area. The cutting depth was subject to the visibility of the tissue
under the capsule wall. A horizontal incision was made at the
folds of the cyst wall to completely stop bleeding and flush the
cyst cavity. After the operation, a continuous negative pressure
of 125 mmHg was maintained, the negative pressure drainage
device was removed 10 days after the procedure, and the
drainage tube was removed. An elastic bandage was used to
continue compressing the unwrapped area for 1 week. The
suture was removed 2 weeks after the wound healed, and the
mattress suture was released 3 weeks after the injury when the
tissue has already healed very firmly. Strenuous activities were
avoided for 1 month postoperatively.

Statistical analysis

The Wilcoxon signed-rank test or independent samples
t test was used based on the homogeneity of variance and
normal distribution of the data. The significance of survival
was evaluated using the log-rank test. The correlation
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Figure 1. MLL involving the anterolateral right thigh.
Bar:50pm.

Figure 2. Fibrotic cysts formed and were filled with necrotic
fat tissue and fluid. Bar:50pum.
il

between two continuous variables was assessed using the
Spearman correlation coefficient. All statistical calculations
were carried out using SPSS statistical software. P < .05 were
considered significant.

RESULTS
Basic information about patients

All 13 patients were followed up by telephone, with an
average follow-up time of 13.8 months (2-35); 7 patients were
followed up at the clinical site, and 6 patients were followed up
via telephone. The average time from injury to operation was
21 (7-66) days, and the moderate skin and soft tissue
detachment area was 268.54 (36-704) cm?. Two cases involved
positive bacterial cultures before the operation (1 case was
Staphylococcus aureus, Escherichia coli, and 1 case was
Streptococcus hemolytic), and the remaining 11 cases had
negative bacterial cultures. One case healed by second-stage
full-thickness skin grafting, one case healed with dressing

Figure 3. The wall of the fibrotic pseudocapsule was cut into
small pieces, approximately 1 cm x 1 cm in size.

changes, and the other 11 cases recovered by the first stage.

Injury in anterolateral right thigh

The patients had been injury in the anterolateral right
thigh. A longitudinal incision was made in the center of the
uncovered area. The scope of surgery was determined
according to preoperative palpation and marked (Figure 1),
which aimed to avoid the mistake of wrong surgeon.

Skin necrosis

In the case of a region of skin necrosis, a fusiform
incision was made with the region as the center, and the
necrotic tissue was completely removed. The fibrotic
pseudocapsule was completely opened by exposing the
comparative normal tissue, and blood, serum, and necrotic
fat tissue were removed from the cyst cavity (Figure 2).
Collectively, these findings highlight an effective approach to
treat the skin necrosis.

Surgery treatment
The mesh incision was made in the cyst wall. The
pseudocapsule wall was divided into an area of approximately

Figure 4. A drainage tube was placed at the lowest point in
the detachment area with mattress suturing, with a stitch
length of approximately 1-2 cm.
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Figure 5. A drainage tube was placed at the lowest point in
the detachment area with mattress suturing, with a stitch
length of approximately 1-2 cm.

Figure 6. The appearance of the injured area and elasticity
recovered well.

Figure 7. A large fusiform collection (arrows) between the
subcutaneous fat and fascia lata demonstrating low signal
intensity (SI) on T1 WL A. and high SI on fat suppression
image; B. in coronal plane indicating clear fluid.

1 cm x 1 cm (Figure 3). A drainage tube was placed at the
lowest part of the cyst cavity. The soft skin tissue and deep
fascia layer were sutured in the uncovered area with a stitch
length of approximately 1-2 cm (Figure 4). The negative
pressure drainage material covered the enlarged uncovered
area of approximately 2 cm (Figure 5). Together, these detailed
surgical steps were approved to be valid in the MLL patients,
and have guiding significance for future clinical practice.

Postoperative complications

There was no secondary infection, skin necrosis, or
recurrence. The appearance of the injured area was as expected.
The skin feel and elasticity recovered well, and the postoperative
VAS score was significantly lower than the preoperative VAS
score (Figure 6). Cases with multiple injuries and diabetes
were cured or improved through specialist treatment.

DISCUSSION

MLLs, or closed detachment injuries, are mainly caused
by high-energy, blunt injuries.” Low-energy injuries can also
lead to the occurrence of MLLs.!* MLLs can occur in various
parts of the body; the most common part is the greater
trochanter, which may be due to its unique anatomical
characteristics."! Vanhegan et al. reviewed the literature and
reported the incidence of MLLs in various parts of the body:
greater trochanter (30.4%), thigh (20.1%), pelvis (18.6%),
knee (15.7%), gluteal region (6.4%), lumbosacral area (3.4%),
abdominal area (1.4%), lower leg (1.5%), and head (0.5%)."2
Because MLLs are rare, the diagnosis is often missed or
delayed.” MRI is considered to be the gold standard for the
diagnosis of MLLs (Figure 7), but with the development of
musculoskeletal ultrasound, ultrasound technology has been
increasingly used in the diagnosis of MLLs. Nevertheless,
current existing treatment options for MLL have their own
drawbacks and limitations. Conservative approaches could
extend the length of stay while surgical approaches could
cause surgical secondary injury. To address the gap in current
surgical plans for MLL, we here provide a potential solution
for preventing recurrence.

Li et al. reviewed the literature and concluded that
although there are many treatment options for MLLs,
treatment decisions should be based on the association with
the fracture, the condition of the disease, the symptoms, and
the wishes of the patient,” but there is still no standard
treatment. Nonsurgical treatment is often given priority for
the treatment of MLLs. Aspiration of more than 50 mL of
fluid from the lesion requires surgical intervention." A
sclerosing agent can promote the growth of fibroblasts and
make the two layers of tissues separated by an MLL adhere,
thereby resolving the MLL. Leach et al. used sclerosing agents
to treat MLL successfully,'® but there is a risk of skin necrosis
and infection.'® An elastic bandage is necessary for
conservative and postoperative treatment, but its efficacy
may depend on the location of the lesion."”

The rationale for treatment approachto surgical
treatment of MLLs is to eliminate dead space, thoroughly
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debride the tissue in the detachment area, remove fibrotic
bursal tissue, and promote the healing of subcutaneous tissue
and muscle fascia tissue.'®" Recently, it has been reported
that the use of minimally invasive endoscopic methods for
the treatment of MLLs can achieve the same goals as open
debridement, but endoscopic debridement surgery has a long
learning curve, requires special equipment,”** and increases
medical expenses. Gautam et al. used percutaneous mattress
sutures to suture the skin and subcutaneous tissue to the
deep fascia in 22 cases of MLL. They believed this could
effectively prevent erratic movement of the two separated
tissues, clear dead corners, and promote healing, but there is
a risk of vascular and nerve bundle damage.”” The existence
of fibrotic pseudocapsules and dead space is considered to be
an essential factor and common cause of recurrence, the
dead space should be eliminated, and the fibrotic
pseudocapsule tissue should be removed to prevent
recurrence.”®? Tt is difficult to effectively and thoroughly
debride the dead corner of the fibrotic pseudocapsule during
minimally invasive surgery due to the limitation of the
incision. Open debridement surgery enables easy removal of
necrotic tissue and solves the problem of dead ends.***

We report that 13 cases of Morel-Lavallée lesions treated
with a mesh incision combined with mattress suturing and
negative pressure drainage technology achieved satisfactory
results. Compared with traditional open debridement, our
method does not require removing the fibrotic pseudocapsule
tissue but rather requires a mesh incision on the cyst wall to
divide the cyst wall into a size of approximately 1 cmx1 cm. In
addition, the depth of the incision is limited so that the tissue
under the capsule wall can be seen as the standard without
further destroying the blood supply of the uncuffed skin and soft
tissues and, to a certain extent, reducing the probability of
secondary necrosis of the uncuffed skin and soft tissues. At the
same time, a horizontal incision is made at the bursa fold, and a
mattress suture”? is placed in the detachment area, which helps
to eliminate dead space, promote healing, and prevent
recurrence. Gautam et al. used a mattress suture stitch length of
2 cm, a safe distance, and skin necrosis did not occur. According
to our experience, hemorrhage at the edge of the wound should
be used as the criterion to adjust the stitch length and knot
tension, and the stitches should be staggered. VAC is accepted by
clinicians to promote wound healing.?”** Dodwad?* believes that
its use in high-risk MLLs is an appropriate adjuvant treatment,
and it also helps to eliminate dead ends, promotes wound
healing, and prevents recurrence.?>*® We used negative-pressure
drainage materials to expand the coverage of the uncuffed area.
At the same time, placing a drainage tube at a lower position in
the fibrotic pseudocapsule can drain the residual effusion and
encourage the formation of a new dead space after the operation
and promote interstitial healing. Collectively, the proposed
approach has demonstrated the effectiveness of the treatment
and offers unique advantages over traditional methods.

This study’s advantage was demonstrating the clinical
effects of a combination of suturing techniques and NPWT
on the wall of MLL fibrotic pseudocapsules with mesh

incisions in the treatment of MLLs. Needless to say, there are
some limitations about this study. Specifically, this is a
retrospective study where some evidence generated by us is
needed to be verified furtherly. In other words, a prospective
study, including a randomized control trial or a prospective
cohort study is warranted to strength the intensity of the
evidence. Moreover, the number of patients was not enough.
Besides, the mechanism of this study was not clearly clarified.
Further studies are needed to study more.

CONCLUSION

In conclusion, the surgical operation protected the blood
supply of the skin and soft tissues of the detachment and
promoted healing between the tissues, which is an effective
treatment for MLLs. Future research could focus on larger
studies with more patients or mechanistic studies to better
understand the underlying processes.
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