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Abstract

resolved within a few months.

Lipomas are common subcutaneous tumors composed of adipose tissue, often encapsulated by a thin layer of fibrous tissue. They
typically do not cause symptoms or problems but in some cases they can result in pain or functional limitations. In these cases,
surgical removal should be considered but it is important to evaluate the adjacent vascular and nerve structure. The purpose of this
study is to report the surgical treatment and the outcomes of surgical procedure on symptomatic lipomas. We present the cases of
ten patients who were treated for shoulder lipomas. The most common symptoms were pain and shoulder functional limitation. The
definitive diagnostic test was MRI. All patients underwent surgical excision of the tumors. In three cases the external compression of
the nervous structures caused paralysis of the involved structures. At the end of follow up all patients experienced complete healing
and full recovery of shoulder mobility. In our experience, sensory-motor deficits related to nerve structure compression have always
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Introduction

Lipomas are benign mesenchymal tumors and represent the most
common type of soft tissue tumors [1]. Lipomas can occur at any
age, but they are most commonly found in individuals between
40 and 70 years of age. There does not appear to be a significant
gender predisposition. These tumors can arise in various anatomical
locations, with the most common sites being the thigh, followed by
the shoulder [2]. The etiopathogenesis of lipomas remains not fully
understood. Some researchers suggest a genetic predisposition as
a key factor in their development, while others hypothesize that
trauma may play a central role [3]. Additionally, studies have found
an association between lipomas and conditions such as diabetes
mellitus and dyslipidemia [4]. Diagnosis of lipoma is typically

made through a physical examination. Imaging studies (such as
CT or MRI) or a biopsy may be needed to confirm the diagnosis
and assess the nature of the lesion. Is important to consider
differential diagnosis with malignant formations. A lipoma grows
slowly and is benign. A liposarcoma is a malignant tumor that also
originates from fat cells. Liposarcomas grow rapidly and they can
invade surrounding tissues and spread to other parts of the body.
Liposarcomas are rarer and more aggressive than lipomas [5]. The
differential diagnosis is typically clinical, supported by ultrasound
or Magnetic Resonance Imaging (MRI). Lipomas on MRI
typically have well-defined, regular margins and homogeneous
in appearance. Liposarcomas, on the other hand, tend to have
irregular or indistinct margins and may invade surrounding tissues.
A biopsy is rarely required, but may be performed if the tumor
exhibits atypical features.
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In cases where lipomas cause pain and functional limitations,
surgical removal may be necessary. However, their removal is
not always straightforward. In some cases, lipomas can compress
or infiltrate adjacent nerve structures. During surgical removal, it
is important to avoid causing iatrogenic damage. Therefore, it is
crucial to assess the potential involvement of nerves before surgery
using electromyography and sometimes during the surgery with
electrostimulation. In this study, we analyzed ten cases of atypical
shoulder lipomas. All patients presented with symptomatic
lipomas, resulting in pain, functional limitations, reduced range
of motion (ROM) in the shoulder and impact on quality of life.
All patients were treated with surgical excision, which remains
the treatment of choice for symptomatic lipomas, as well as for
cosmetic reasons.

Case Presentation

In this article, we report ten cases of patients who underwent
surgery for shoulder lipomas between 2019 and 2024. The patients

were consecutively treated at the following hospital facilities:
Policlinico di Modena, Ospedale Civile di Sassuolo, and Ospedale
Civile di Baggiovara. The patients were aged between 42 and 59
years. All patients reported pain or functional limitations, which
prompted them to seek evaluation by an orthopedic specialist.
Following physical examination and imaging investigations,
the presence of a shoulder lipoma was diagnosed. All patients
underwent imaging studies. Before the surgical procedure all the
patients underwent MRI. This was crucial for evaluating the soft
tissues, identifying the lipoma’s margins and boundaries, and
assessing its relationship with surrounding structures. In some
cases, the borders of the lipoma were poorly defined, making it
difficult to determine the extent of infiltration into the surrounding
muscles. In all cases in which there was involvement of nerve
structures or symptoms that raised suspicion of nerve involvement,
electromyography of the adjacent nerve structures was performed
to assess their potential involvement. The characteristics of the ten
patients are summarized in Table 1.

INVOLVED NERVE HISTOLOGICAL
SEX [ AGE | LOCATION STRUCTURES DIMENSION DIAGNOSIS HOSPITAL
1 F 47 Sovraspinatus Suprascapular nerve 7x7 cm lipoma Ospedale civile di
Sassuolo
) F 59 Between the. sub§capularls Musculocutaneous 12x8 em Jipoma Ospe@ale civile di
and pectoralis minor nerve Baggiovara
3 M 56 Betweer'l the trapezius and Accessory nerve fibrolipoma Ospedale civile di
rhomboid muscles Sassuolo
4 F 42 Anterior portion of the lipoma Policlinico di Modena
shoulder
5 F 56 Biceps brachii 13x7 cm lipoma Ospefiale civile di
Baggiovara
6 M 57 Inferior pole of scapula 6.8x5 cm elastofibroma Ospe(‘iale civile di
Baggiovara
7 F 53 Inferior pole of scapula lipoma Ospe(.lale civile di
Baggiovara
8 M 58 Inferior pole of scapula lipoma Ospe(.iale civile di
Baggiovara
9 | M 56 Inferior pole of scapula lipoma Osp eQale civile di
Baggiovara
10 | F 48 Inferior pole of scapula lipoma Osp edale civile di
Baggiovara

Table 1: Characteristics of the patients.

Here we report the 3 most representative cases out of the 10 listed in Table 1.
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Case 1

A 47 years old female patient with a large masse that was clinically palpable into the supraspinatus fossa. She reported neuropatic
shoulder pain and weakness of the supraspinatus and infraspinatus muscles during clinical examination. The MRI revealed a lipoma that
compressed the suprascapular nerve. A surgical procedure of mass excision was proposed. The lipoma was found to be 7x7 cm. It was
sent to anatomic pathology, where it was identified as a lipoma (Figure 1).

Figure 1: The different steps of the surgical removal of one of the reported cases are shown. A.Resection of the trapezius; B. Resection
of supraspinatus; C. The lipoma was clearly visible; D. The excised and removed lipoma; E. Muscular plane closure; F. Lipoma was
misured 7x7 cm.

At the hospital discharge the patient was suggested to early begin a rehabilitation program and take N-Acetyl-carnitine supplementation
for suprascapular nerve recovery. At one month follow up the patient had a complete passive range of motion but was still weak in
active forward flexion, abduction and external rotation, 4 out of 5 of the Medical Research Council scale (MRC). Fully recovery of
the supraspinatus and infraspinatus was assessed one month later with recovery of strength (5/5 MRC) in all planes movements and
resistance symmetrical to the opposite shoulder.
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Case 2

A 59 years old female patient reported lymphedema of the upper limb, weakness of the elbow flexors and hypoesthesia of the lateral
forearm. The patient underwent MRI and was evaluated by a vascular surgeon who suggested the surgical excision of the lipoma, since
the symptoms were probably due to axillary vessels and muscolocutaneus nerve compression. In Figure 2 the MRI images of this patient
are reported, shown in the coronal plane(A), assial plane (B).

Figure 2: A. Coronal plane; B. Assial plane.

A large mass was excised from the right infraclavicular pectoralis minor intermuscular plane (Figure 3). A lipomatous nodular formation
measuring 12x8x6cm.
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Figure 3: The different steps of the surgical removal of one of the reported cases are shown. A,B. Infraclavicular and pectoralis minor
intermuscolar plane; C. Isolation of cephalic vein; D,E. Excision of the lipoma, F. Lipomatous nodular formation measuring 12x8x6cm.

Case 3

A 56 years old male patient presented a lipoma at the scapular level. After performing MRI and electromyography of the accessory
nerve, the patient underwent surgery. Intraoperative electrostimulation of the accessory nerve and its branches was performed, with the
presence of a neurosurgeon (Figure 4).
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Figure 4: The different steps of the surgical removal of one of the reported cases are shown. A,B. Dissection proceeded through
the planes between the trapezius and rhomboid muscles, where the accessory nerve and its branches were identified and isolated.
These structures were protected throughout the surgery. C. Intraoperative electrostimulation of the accessory nerve and its branches. D.
Neuroma of the accessory nerve
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The fibrolipoma was then isolated and completely removed.
Additionally, a neuroma of the accessory nerve was removed.

Discussion

In this article, we presented ten cases of shoulder lipomas that
caused significant discomfort to patients. The average age of the
patients was in accordance with that found in the literature [2].
In all cases the problem was not only cosmetic but mainly the
presence of pain and functional limitation because of the lipoma.
In all cases, this led to a specialist examination and a second-
level examination such as MRI. The MRI results confirmed
the diagnosis and guided the decision to proceed with surgical
excision. The excisions involved complete removal of the
lipomas and their capsules. In some cases, electromyography was
performed to evaluate the adjacent nerve structures, which were
in fact giving symptoms in some cases. In one case, intraoperative
nerve stimulation was necessary to avoid iatrogenic damage. This
is an important aspect to evaluate when planning a lipoma removal
surgery; the adjacent nerve and vascular structures must be studied
and has to be considered. In one case, with a lipoma at the inferior
pole of the scapula, a hematoma formed in the cavity previously
occupied by the lipoma in the postoperative period. The patient
was then returned to the operating room to drain the hematoma,
with a drain kept in place for 2 days. In all cases, after surgical
removal, patients fully recovered shoulder mobility. In all cases
where there was nerve involvement, symptoms regressed within 6
months after surgery. For all we know, no recurrence of the lipoma
was reported by the patients.

Conclusions

Atypical shoulder lipomas are benign tumors. The diagnosis is
typically confirmed by MRI. If the lipomas are asymptomatic,
they may not require treatment. However, when they cause pain

or functional limitations, surgical removal is often recommended,
followed by histological examination. Before proceeding with the
removal of the lipoma, it is important to assess the relationship
with the nervous and vascular structures to avoid iatrogenic
injuries. It is advisable to perform an electromyography to assess
the relationship with the adjacent nerve structures and their
involvement. Sometimes, it may be necessary to use intraoperative
nerve stimulation methods for the affected nerves. In the cases
where treatment is necessary, surgical excision has proven to be the
most effective option. In all treated cases, resolution of functional
limitations and other issues, such as those related to vascular or
nerve compression caused by the lipoma, was achieved. In cases
where there was nerve involvement, the pain stabilized a few
months after the surgery.
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