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Abstract

Lipoma is consi CDGA tumor of adipose tissue that typically develops in subcutaneous
tissue. While this t e of tumor is common in older and obese dogs, intermuscular lipomas are
rare 1n,&ete@ry me . This report represents the clinical signs, physical examination, and
diagnostic imaging findings of intermuscular lipoma in the axillary region of a 12-year-old intact
ma ixed “errier dog.Diagnostic tests, including ultrasonography, Computed Tomography
(CT), F irSneedle aspiration, were performed. The mass was removed entirely with blunt
dissection with a safe margin under general anesthesia. A large fatty tumor between the deep

1



pectoralis and superficial pectoralis muscles was found during surgery. In macroscopic and
microscopic examinations, a non-encapsulated mass, with a soft, greasy consisteficy, containing
differentiated and benign adipocytes was observed, indicating lipoma. In the ination 6
months after surgery, the patient showed no lameness and other neurological complications, and
there was no sign of recurrence of the mass. Intermuscular lipoma is rarer tﬁher types of

lipomas. Complete surgical excision is the optimal treatment for intermui:“na} yielding

an excellent prognosis post-surgery P
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Case History v

N

Adipose masses are one of the most common typ@so issue tumors, which include benign
and malignant tumors. Benign tumors includefipoma, angiolipoma, fibrolipoma, and infiltrative
lipoma, and malignant tumors include es r’:“ﬁarcoma, such as well-differentiated,
anaplastic, and myxoid.(Hendrick, 2016; Qdi 5&., 2017)

Lipoma is the most frequent bmi@p se tissue tumor with well-differentiated adipocytes
of mesenchymal origin, whih is ‘me$ reported in domestic animals, especially in
dogs.(Hendrick, 2016; Huppes et al:;332016; Mahaki et al., 2023) The occurrence of this tumor is
more prevalent in mid older, and obese dogs.(Hendrick, 2016; Huppes et al., 2016)
This tumor has a pr in)g&%ales and some breeds such as Doberman Pinscher, Labrador
Retriever, and mixed breedss((UNSALDI et al., 2023) Superficial lipoma is generally formed in
the subcutangous t*% but deep-seated lipoma is formed in deeper tissues such as
muscle&&L et al., 2023) The intermuscular lipoma is a deep-seated lipoma that
originates from“the intermuscular septum and fat tissue accumulations between the muscle
burN is !cated in the subcutaneous tissue between the muscle bellies and does not invade
the surrounding tissues. However, the intramuscular lipoma penetrates deep tissues such as



muscle and connective tissue, separates muscle fibers, and causes muscle atrophy.(Kazemi and
Neshat-Gharamaleki, 2021; UNSALDI et al., 2023) &

Canine intermuscular lipoma has been observed with greater frequency in thﬁh region,
between the semitendinosus and semimembranosus muscles, and with a low in the
forelimb.(Case et al., 2012; Kazemi and Neshat-Gharamaleki, 2021; Sulhvan ., 2021) This
tumor can cause swelling, pain, and lameness in the affected llmb &llth body
function (Case et al., 2012; Sullivan et al., 2021). This report presents an 1nterm cular lipoma in
an uncommon anatomic region, and the CT findings, surg@c&ses, and histopathological
findings are described.

NN
®
Clinical Presentation 6 N
A 12-year-old intact male mixed terrier do 1th in the axillary region was referred to
the small animal hospital of the Faculty edlclne University of Tehran. In the
initial examination, a painful mass withg s1stency was observed in the left axillary
region, which caused lameness in t b. The Heart rate, respiratory rate, and body

temperature of the patient we‘re> n'rmal range. Complete Blood Count (CBC) and
biochemical parameters wer€» measured, and all were within normal range. To accurately
diagnose the mass and diffe tiate\from other soft tissue tumors, ultrasonography, and Fine
Needle Aspiration (FN unﬁ&asonography guidance were performed.

Diagnostic Te tings &

Ultra a mass with a thin hyperechoic capsule with sharp margins and thin
pa le&er ines surrounding normal tissue. The stripped appearance was another
find1

in ultrxonography that was caused by the growth of connective tissue inside the capsule,
cq
adipocytes with clear cytoplasm and vacuoles due to the presence of fat accumulations, with
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ntly turns into fibrotic tissue. In the cytological examinations, well-differentiated



round and oval shapes and similar dimensions, were observed, and there were no signs of
malignancy, either pleomorphism, mitosis, or atypia. &

Computed Tomography (CT) was performed to determine the type of masleruate the

surrounding structures, and facilitate pre-surgery planning. In CT evaluatio n Venous
contrast injection, a well-defined non-contrast enhanced mass was observed 1 the left ax111ary
region with a clear and smooth margin with fat attenuation, and u’rarlty that

lipoma. The mass was evaluated with a size o oximately ™ 6.26*8.00%10.26

separated the muscle bellies from each other. This mas was reﬁortecf h a h1 probability of
cm(height/width/length) (Figure 1).

A

According to the diagnosis and the clinical symptom amenessyin the patient, surgery was
recommended. Anesthesia was induced by 6 mg kg' propofol (FRESENIUS KABI Co.,
Homburg, Germany) intravenously, followed by intubation for inhalation anesthesia
using Isoflorane (Piramal Enterprises Limited, Telangana, India). Intramuscular 4 mg kg
tramadol (Darou Pakhsh Pharmaceutical Co.;4Teh an) and subcutaneous 0.10 mg kg’
meloxicam (Razak Pharmaceutical Co., hran,N were used as analgesics, and intravenous
22.00 mg kg! cefazolin (Daana Ph ical'Co., Tabriz, Iran) was used as a prophylactic
antibiotic before surgery. The p@iQ s, placed on right lateral recumbency, and the left
forelimb, where the mass was Tocate as placed upwards. The wide area around the mass,
including the entire left forﬂ‘u prepared for surgery. An elliptical incision was made on
the skin. The mass was gnd removed from the surrounding tissues between superficial
pectoralis and deep F alis es by blunt dissection and bipolar electrocautery (Figure 2).

The mass, which welghed/ 200 grams, was observed non-encapsulated in macroscopic
exami n& reasy, white to yellowish color, which was indistinguishable from
issu F igure 3). The mass was sent for histopathological examination in a 10%

neu buffer d formalin solution. After mass removal, to decrease dead space, two layers of
sutures were applied in the superficial fascia of the muscles, the subcutaneous layer, and the skin
were sutured, and a pressure bandage was applied for one week after surgery. Controlled
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movement by leash after surgery was recommended to the owner in order to reduce the
possibility of seroma formation. After surgery, cefazolin (22 mg kg, ql2hr, IV; Daana
Pharmaceutical Co., Tabriz, Iran), tramadol (4 mg kg!, q8hr, orally; Rouz Darou aceutical
Co., Tehran, Iran), and meloxicam (0.10 mg kg™, q24hr, orally; Jalinous Pharmaceutical Co.,
Tehran, Iran) were administered. One week after surgery, the patient's lamene%s completely

resolved, and weight bearing and walking returned to normal. The sutureiwxw)vgd after 14

days. P

After processing the tissue using standard histopathol@eﬂhds, tissue sections were
prepared and stained with hematoxylin and eosin. In th 1€rosco examination, well-
differentiated and benign adipocytes with large clear %cuoles that replaced the cytoplasm and
peripheralization and compression of nuclei were ob , which® was indicative of lipoma
(Figure 4). In the post-surgery examinations, the patientihad n(\signs of lameness, neurological
complications in the affected limb, seroma, or infection at thessurgical site, and no signs of tumor

recurrence or clinical symptoms were observnmtilw-xths after the surgery.
Assessments \

This report represented a large it @ scular lipoma of the axillary region in a dog. The
clinical symptoms of this tumorfincludeyp o&essive growth, swelling of the area, pain, and even

lameness of the affected limw(aze‘iand Neshat-Gharamaleki, 2021)

Intermuscular lipom(llk t& benign adipose tumors, are usually not so worrying and have
an excellent progpis. Th§ can be easily removed through blunt dissection following
separation of the muscular fascia surrounding the lipoma. (Case et al., 2012; Sullivan et al.,
2021) If they are'l Mugh to interfere with the patient’s daily activities, or they are located
in Vital\a&h&ear the spine, heart, or nerve plexus and cause damage and pressure to
theseyareas, advanged treatment plans should be taken for them.(Ryan et al., 2012; Saha et al.,
2020) Inythe p‘sent case, the growth of the tumor caused pressure on the brachial plexus nerves
and forelimb'muscles, leading to effect on the patient's weight bearing and walking.
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Definitive diagnosis before surgery is necessary to plan the approach of mass removal in
intermuscular lipomas.(Crowley et al., 2020) The best diagnostic methods for détermining the
type of masses, including intermuscular lipoma, are advanced imaging modalities, in¢luding CT,
MRI, and ultrasonography, which are very helpful in staging the mas% type of
treatment.(Crowley et al., 2020) In the CT with intravenous contrast injection, usually,'a mass
with fat attenuation, sharp margins with minimal vascularity, and separa uscle" bellies is
reported, which is consistent with the findings of the CT in our repprti cas wley et al.,
2020) Fine-needle aspiration and histopathology examination annot dlfferentlate between
types of lipoma, such as intermuscular or intramuscular; t@e T before surgery plays a
decisive role.(Crowley et al., 2020) Accordingly, peforming CT was ¢ \nmdered prior to the
surgery in our case. >

The best and most effective treatment of all types of omasgncluding intermuscular lipoma,
is the marginal removal of the tumor by sur ry ( up I., 2016) Despite the benign nature
of lipoma, the preferred method of treatment ur b cause there is evidence suggesting that
some lipomas are transforming tumors g%) into liposarcoma. In addition, some
liposarcomas can mimic deep- seated li as intermuscular lipoma, in radiological
examinations, causing problems i I te agn051s and treatment plans.(McTighe and
Chernev, 2014; Widodo et al. 2(20 ma’gmal excision, the tumor is removed along with a
margin of normal surrounding'tissue to ensure that the tumor does not remain in the region. This
process usually does not tﬁe lif&reatening consequences. Complications of this surgery
include the formation of ser a,\ound infection at the surgical incision site, and damage to the
nerves in the regio’H pes et al., 2016) During dissection of the intermuscular lipoma in the
hindlimb and the forelimb, the sciatic nerve and the brachial nerve plexus should be considered,
respectively; c Mmage to these nerves, despite the complete removal of the mass,
sympto asa%eness or other neurological complications may be observed,(Case et al.,
20123 Sullivan et'al., 2021) but in the case of our report, none of the symptoms of lameness or
neurological ;\nplications caused by damage to the nerves were observed in the examinations.
Meticulous“dissection in surgical removal can play a critical role in preventing these
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complications. In conclusion, surgical removal of intermuscular lipoma is recommended due to
resulting in a positive outcome for the patient. &
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