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Introduction
Morel-Lavallée lesions (MLLs) were first described by 
French physician Maurice Morel-Lavallée in 1863.1 The 
lesions are characterised as haemolymphatic fluid accu-
mulation between the fascial planes of the proximal 
thigh that develops post-soft tissue injury.2–4 Uncommon 
in people, MLLs are described as a closed degloving 
injury commonly associated with high-energy trauma 
and shearing forces.3–5 MLLs are also described as post-
traumatic cyst or pseudocyst, or chronic expanding hae-
matomas.2,6 The lesion typically originates from shearing 
injuries involving separation of the hypodermis from the 
deeper fascial layers, disrupting capillary and lymphatic 
vessels, and creating a hypovascular suprafascial space 
in which haemolymph or blood readily accumulates. 
Chronic inflammation results in the formation of a fluid-
filled fibrous capsule that can persist for weeks to 
months.2

In the veterinary literature, references to Morel-
Lavallée-like lesions are limited to a single case report. 
Togni et al made reference to MLLs in connection to a 
chronic expanding haematoma in a cat following a 

traumatic intramuscular injection into the proximal right 
pelvic limb.7 Post-traumatic inguinal seromas have been 
described in a case series in cats, involving surgical inter-
vention in four cases,8 but reference to MLLs was not 
made. Herein, we describe a Morel-Lavallée-like lesion 
in a cat and hypothesise that these lesions occur in cats 
post-traumatic soft tissue injury.

Case description
A 3-year-old male neutered domestic shorthair cat was 
referred to The University of Queensland Small Animal 
Hospital within 24 h of a crushing injury from a 
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Abstract
Case summary A 3-year-old male neutered domestic shorthair cat sustained a severe sacrococcygeal luxation post-
motor vehicle trauma. Six days post-trauma, a fluid-filled swelling was noticed over the caudoventral abdomen and 
inguinal regions. Needle aspiration, closed suction drain placement and debridement with subcutaneous tacking 
were all attempted but failed to resolve the continued accumulation of serosanguinous lymphocyte-rich fluid in the 
subcutaneous pocket. Clinical resolution was ultimately achieved after surgical debridement and omentalisation of 
the lesion.
Relevance and novel information Morel-Lavallée lesions are post-trauma closed soft tissue degloving injuries 
described infrequently in people. The avulsion of subcutaneous tissue from deep muscle fascia results in the 
accumulation of haemolymph and necrotic fat, which can persist for several days to months after the inciting 
incident. In people, they are commonly seen in the proximal thigh. This article proposes the existence of Morel-
Lavallée lesions in cats.
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slow-moving motor vehicle. Severe bruising and oedema 
was evident over the caudoventral abdomen and ingui-
nal regions. Pelvic radiographs revealed a severe sacro-
coccygeal luxation. A mildly regenerative but significant 
anaemia (haematocrit 17%; red blood cell count 3.54 
×1012/l [reference interval 5.00–10.0 ×1012/l]; haema-
globin 54 g/l (reference interval 80–150 g/l) was identi-
fied and treated successfully with two units of whole 
blood. Once clinically stable, the cat underwent tail 
amputation at the level of the tail base. Evidence of a 
lower motor neuron bladder persisted postoperatively 
and was managed by bladder expression. By day 6 post-
admission, subcutaneous bruising had progressed on the 
ventral abdomen and evidence of free fluid accumulation 
in the ventral abdominal and inguinal regions became 
apparent. Ultrasound revealed a large volume of free, 
mildly echogenic fluid in the caudoventral, inguinal and 
perineal regions. The subcutaneous fat was irregular and 
mildly hyperechoic. Aspiration of the subcutaneous fluid 
revealed suppurative inflammation with rare intracellu-
lar and extracellular bacterial rods, and a disproportion-
ately high percentage of lymphocytes (Table 1). The cat 
was bright and afebrile. Amoxicillin clavulanate at 15 
mg/kg q12h was commenced pending aerobic and 
anaerobic culture, which failed to yield bacterial growth.

A 10 Fr silicone closed-suction drain (Cardinal Health 
Jackson-Pratt Hemaduct JP-HUR101) was placed via 
percutaneous stab incision into the fluid pocket and 
>250 ml serosanguinous fluid was removed. Over the 
next 10 days, fluid production in the caudoventral abdo-
men and inguinal region remained persistent at 10–15 
ml/kg/day. Repeat cytology and aerobic and anaerobic 
culture of the fluid was performed at 3 and 10 days post-
drain placement (Table 1). The fluid was repeatedly 
characterised as a modified transudate consistent with 
lymphatic effusion. No microorganisms were observed 
and cultures were negative. Production from the closed-
suction drain continued at 10–15 ml/kg/day until day 
19, when accidental drain removal occurred. Ultrasound 
of the right inguinal region identified heterogeneous fat 
and a mildly enlarged inguinal lymph node. Fluid accu-
mulated in the inguinal area over the following 2 days. 

Surgical exploration of the right inguinal region identi-
fied an inguinal hernia with inflamed omentum and yel-
low swollen vaginal process remnants identified in the 
inguinal ring. Non-viable tissue was debrided and the 
inguinal hernia repaired with 2/0 polydioxanone suture 
in a cruciate pattern. A 10 Fr haemaduct closed-suction 
drain (Cardinal Health Jackson-Pratt Hemaduct 
JP-HUR101) was placed before routine subcutaneous 
and skin closure. Again, tissue culture was negative for 
microbial growth.

Serosanguinous lymphocyte-rich fluid production 
from the region continued at 10–15 ml/kg/day over the 
next 7 days until the cat dislodged the drain. Over the 
next 2 days, fluid again began to accumulate in the cau-
doventral abdomen and inguinal areas. A firm, non-
painful tubular mass was evident in the right inguinal 
area. On ultrasound, this mass was consistent with 
inflamed fat. Surgical exploration of the caudoventral 
abdominal region was performed on day 30 post-initial 
trauma. A large, open pocket with a smooth, shiny cap-
sule lining extended over the entire caudoventral 
abdominal wall, down both inguinal areas, extending 
past the level of the stifle on the right. The lining  
was meticulously debrided. There was evidence of re-
herniation of fat through the right inguinal ring. A caudal 
coeliotomy was performed to identify bladder and ureters. 
The herniated right lateral ligament of the bladder was 
examined for viability and reduced into the abdomen. 
The hernia was repaired with 2/0 non-absorbable  
nylon in a horizontal mattress pattern. Tacking sutures 
of 3/0 polydioxanone were used throughout the caudal 
abdominal and inguinal subcutaneous pocket to reduce 
dead space and a 10 Fr haemaduct closed-suction drain 
was placed (Cardinal Health Jackson-Pratt Hemaduct 
JP-HUR101).

Histopathology from the capsular lining revealed 
dense bands of connective tissue with extensive areas of 
granulomatous and lymphoplasmacytic inflammation 
(aggregates of neutrophils, epithelioid macrophages, 
lymphocytes and plasma cells often rimmed by dense 
bands of fibrocytes). No microorganisms, mesothelial or 
neoplastic cells were identified.

Table 1 Subcutaneous fluid analysis

Days post-trauma

 6 9 13 42

Red blood cells (× 1012/l) 57 30.9 <0.1 <0.1
Protein (g/l) 34 33 26 26
Nucleated cells (× 1012/l) 13.5 5.8 <0.01 <0.01
Segmented neutrophils (%) 69 34 10 8
Macrophages (%) 10 Rare 10 8
Lymphocytes (%) 21 64 80 84
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Lymphocyte-rich serosanguinous fluid production 
continued until inadvertent drain removal 2 days post-
operatively. Repeated application of light-compression 
bandages over the pelvic limbs and caudal abdomen 
were attempted to prevent re-accumulation of subcuta-
neous fluid; however, they were not tolerated well by 
the cat and were difficult to maintain in position. Fluid 
accumulation persisted and was managed with inter-
mittent percutaneous aspiration using a standard asep-
tic technique.

Forty-four days post-admission to hospital, the cat 
was returned for surgery owing to persistent fluid accu-
mulation. The capsule lining of the subcutaneous pocket 
had reformed and was again meticulously debrided. The 
inguinal lymph node and all remaining subcutaneous fat 
in the right inguinal area were excised. An omental flap 
was created and passed through the right caudal abdom-
inal wall into the caudal abdominal and inguinal regions 
of the subcutaneous pocket and secured in situ with 3/0 
polydioxanone tacking sutures before routine skin and 
subcutaneous closure. Histopathology on the capsule 
lining was again consistent with granulomatous and 
lymphoplasmacytic inflammation with aggregates of 
lymphocytes and plasma cells. Small granulomas of 
multinucleated giant cells occasionally contained irregu-
lar shards of blue–grey-to-clear foreign material, 20–100 
μmin length, identified as suture fragments.

Immediately postoperatively, a moderate accumula-
tion of fluid was identified over the ventral abdomen 
and right inguinal region. This resolved over the follow-
ing week without further intervention. Medical manage-
ment after each surgery included a combination of 
methadone (0.3 mg/kg SC q6h), buprenorphine (5 μg/h 
transdermal patch), gabapentin (10 μg/kg PO q8h) and 
meloxicam (0.1 mg/kg PO q24h).

The cat was discharged from hospital on day 65 post-
admission. Six months after discharge from hospital, the 
owner reported the cat to have normal activity levels 
with no evidence of recurrence of ventral abdominal 
swelling or discomfort.

Discussion
MLLs are post-trauma, closed, soft-tissue degloving 
injuries described infrequently in people and, as a result, 
are often not diagnosed in the acute phase of develop-
ment.4 Lesions are the result of low- or high-energy 
shearing injuries that cause separation of the more 
mobile hypodermis from the immobile deep fascia. 
Separation of the tissues results in a potential space that 
initially fills with blood, fat and necrotic debris. 
Untreated, the blood is reabsorbed and replaced by sero-
sanguinous lymphatic fluid (haemolymph) resulting in a 
sustained inflammatory reaction, leading to formation of 
a fibrinous capsule around the fluid.4,6 Diagnosis is made 
based on a history of trauma, physical examination, 

lesion distribution and diagnostic imaging (ultrasound, 
CT and MRI). Lesions in people have been well charac-
terised on MRI, based on shape and signal intensity.9

MLLs occur predominantly in people in their thirties 
and forties, but they are also reported in children and 
older adults.10–12 They are frequently reported in con-
junction with sporting injuries.13–19 The true incidence of 
MLLs in people is unknown, with a reported 1.7% of 
patients with pelvic fractures found to have concomitant 
MLLs.20

The diagnosis in humans is often missed or delayed, 
which can lead to persistent pain, infection, haemor-
rhage and patient morbidity.5 Various treatments have 
been proven successful in human cases, with treatment 
choice often dependent upon lesion chronicity and 
patient compliance.6,21 Conservative treatment options 
for acute lesions include compression bandaging and 
rest, with or without repeat aspiration.6,22 Surgical 
options include debridement of necrotic fat and capsular 
resection (via open or minimally invasive techniques,23-–27 
with adjunctive use of quilting sutures,28 sclerosing 
agents,2,29,30 or synthetic or fibrin glue application12,31,32). 
In chronic cases, surgical intervention has been shown to 
be more successful than conservative therapy, with 
recurrence related to non-compliance with compressive 
dressings post-treatment.33 In all reported human cases 
in the literature, compressive bandaging post-treatment 
was utilised.

In this cat, the lesion was not detected for 6 days. 
Ultrasound was performed to characterise the lesion, 
and supported by repeat fluid analysis. Percutaneous 
aspiration and repeated closed-suction drain placement 
were not successful. Surgical debridement and tacking 
suture placement to eliminate dead space was also 
unsuccessful. Compressive bandage applications post-
drain removal and surgery were unsuccessful owing to 
the anatomical location and poor tolerance by the cat. 
The use of an omental flap to provide drainage, vascular 
supply and promote adhesion formation is well recog-
nised in veterinary medicine for use in chronic ‘non-
healing’ cutaneous wounds in cats.34,35

In this case, an inguinal hernia was noted during the 
first surgery and repaired. Re-herniation was evident 
during the second surgery (9 days after the first) and was 
again repaired. While we are unable to state that the 
presence of the inguinal hernia did not contribute to the 
persistent lymph-rich fluid accumulation, definitive 
repair of the hernia in the second surgery did not impact 
or resolve the constant inguinal fluid production. In this 
cat, open debridement of the capsule, necrotic fat and 
removal of the lymph node in combination with omen-
talisation resulted in resolution of the persistent accu-
mulation of haemolymph. Removal of the lymph node 
itself may have contributed significantly to reduction of 
the lymph rich effusion.
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The subdermal plexus is the major vascular supply to 
the skin, but the orientation of the vessels is notably dif-
ferent between people and dogs and cats.36 Humans 
have perforator musculocutaneous and direct cutaneous 
vessels running perpendicular to the skin. This may 
make them more prone to damage by shearing forces, in 
comparison to cats and dogs, where the direct cutaneous 
arteries of the hypodermis travel parallel to the skin sur-
face.36 Indolent pockets (collagen-lined pockets that 
accumulate modified transudate) are recorded to occur 
postoperatively in cats where the subcutis has been dam-
aged or extensively resected. Deficits in the subcutis 
result in delayed wound healing in cats.37 Cats are 
reported to have a higher percentage of perforate arter-
ies than dogs, as well as the absence of a panniculus 
muscle and minimal subcuticular tissue in the region of 
the inguinal area. This combined with the fact that cats’ 
skin is, in general, more mobile than in dogs, may make 
them more prone to this type of injury.7,37

The Charlesworth and Moores case series of seven 
cats with post-trauma inguinal seroma formation pro-
vides a very similar clinical presentation to the cat in this 
report.8 Locations reported included cadoventral 
abdominal wall (1/7) and inguinal regions (6/7). This is 
not dissimilar to people, where 86% are associated  
with the greater trochanter/hip, pelvis, thigh or knee.2  
In the cases of Charlesworth and Moores,8 complete  
fluid analysis (including cytological evaluation) and  
histopathology were not recorded in each case. In 2/7 
cases, histopathology on the inguinal fat revealed 
lipogranulomatous inflammation and fibrosis or steati-
tis. It is therefore difficult to know if these represent simi-
lar lesions to the one described in this report. In the case 
reported here, repeated fluid analysis confirmed lymph-
rich, modified transudate accumulation, and histopa-
thology confirmed a fibrous inflammatory capsule lining 
the caudoventral and inguinal fluid pocket. These find-
ings are consistent with MLLs in people.

The reported rare intracellular and extracellular bac-
terial rods were only observed in the first aspirated fluid 
sample from this cat. Microbacterial involvement was 
not supported at any time point by positive bacterial cul-
ture. It is possible that the bacteria may have been 
sequestered within the spermatic cord remnant post-
castration in this young male cat, subsequently being 
released at the time of trauma.38,39 Alternatively, they 
may have been present as a result of haematogenous 
spread as no penetrating wounds were present in the 
vicinity of the fluid pocket.

Conclusions
MLLs are a recognised post-trauma clinical presentation 
in people, characterised by a protracted period of haemo-
lymph accumulation within a subcuticular space created 
by traumatic avulsion of the skin and subcutis from the 

underlying deep fascia. These lesions are commonly 
reported in the pelvic and upper-leg regions. Herein, we 
report a cat with a non-resolving serosanguinous lymph-
rich fluid accumulation below the hypodermis in the 
caudal abdomen and inguinal region post-trauma 
requiring multiple interventions prior to resolution. The 
findings of this case are supportive of the hypothesis 
that MLLs may be a clinical syndrome in cats.
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