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Benign tumors of the chest wall
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Abstract: Benign tumors of the chest wall are rare tumors that might arise from all the tissues of the chest:
vessels, nerves, bones, cartilage, and soft tissues. Despite benign features, these tumors can have several
histological characteristics and different behaviors. Even if they do not influence life expectancy, rarely they
may have a potential risk of malignant transformation. They can cause several, oft, unspecific symptoms
but more than 20% of affected patients are asymptomatic and are being diagnosed incidentally on chest
radiograph or computed tomography scan. Pain is the most common described symptom. Together with
a detailed medical history, a rigorous and meticulous clinical and radiological assessment is mandatory. If
radiological features are unclear or in case surgery could not be performed, a biopsy should be indicated to
establish a diagnosis. Radical surgical resection can often be offered to resect and cure these neoplasms, but
this is might not be true for all types of tumors and, in some cases, their dimension or position might contra-
indicate surgery. Given the rarity of these tumors, there is a lack of treatment’s guidelines and prospective
trials that include a significant number of patients. This review discusses, according to the latest evidence,

the histological features and the best treatment of several chest wall benign tumors.
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Introduction physicians in distinguishing malignant from benign cancer.
. .. Given these tumors’ rarity and benign nature, prospective
Benign tumors of the chest wall are uncommon entities v & » Prosp

arising from vessels, nerves, bones, cartilage, and soft tissues data or large studies exploring the best treatments are

of the thoracic wall. Primary chest wall tumors are around lacking.

2% in the entire population, with a 50% percentage of The majority of benign chest wall tumors might benefit
benign histology (1). Benign chest wall tumors often appear from a radical RO surgical resection, which sometimes
as palpable and indolent masses in the chest wall. Still, might require extended procedures leading to functional or
there are not any apparent clinical features that can support aesthetical impairment (2,3).
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Table 1 Tumor characteristics, diagnostic and treatment
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Tumor Origin Frequent location Imaging  Treatment

Osteoblastoma Bone Vertebrae, ribs, sternum CT Surgery

Chondroblastoma Cartilage Ribs MRI Surgery (alternative: radiotherapy)

Aneurysmal bone cyst Bone Ribs, sternum CT/MRI  Surgery; chemical cauterization; cryotherapy;
sclerotherapy

Giant cell tumor Bone Vertebrae, ribs, sternum CT Surgery; neo-adjuvant or adjuvant, zoledronic
acid or Denosumab

Mesenchymal hamartoma Bone Ribs MRI Surgery; watch and wait

Osteochondroma Bone/cartilage Ribs, scapula MRI Surgery

Chondroma Cartilage Ribs, sternum CT/MRI  Surgery

Fibrous dysplasia Bone Ribs CT Watch and wait; surgery; bisphosphonate
therapy

Eosinophilic granuloma Bone Vertebrae, ribs, sternum CT/MRI  Surgery; radiotherapy; methylprednisolone
injection; vinblastine and prednisone or
cytarabine

Desmoid tumor Soft tissue Chest wall MRI Watch and wait; surgery; chemotherapy; tyrosine
kinase inhibitors

Leiomyoma Soft tissue (muscle) Pleura, chest wall MRI Surgery

Schwannoma/ Soft tissue (nerve Intercostal spaces CT/MRI  Surgery

neurofibroma sheath)

Lymphangioma Soft tissue (lymphatic Chest wall MRI Surgery (alternative: chemotherapy)

system)
Lipoma Soft tissue Chest wall CT/MRI  Surgery; watch and wait
Hemangioma Soft tissue (vascular  Intercostal space MRI Surgery (with eventually pre-op embolization)
tissue)
Elastofibroma dorsi Soft tissue Infrascapular region MRI Surgery; watch and wait

CT, computed tomography; MRI, magnetic resonance imaging.

Conservative treatment or radiotherapy can be
considered a first-line approach according to the histology.
Only in selected cases systemic medical treatment may have

arole (Table I).

Diagnostic imaging

The first diagnostic step is always collecting an accurate
patient’s clinical history, focusing on previous cancers or
radiation exposure and symptoms possibly deriving from the
mass. A meticulous physical examination should be carried
out before proceeding with diagnostic imaging modalities.
Chest radiographs can provide basic information mainly
in the setting of osseous tumors. Ultrasound imaging can
help characterize superficial lesions and even perform
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ultrasound-guided biopsies.

Computed tomography (CT) and magnetic resonance
(MR) are the gold standards for delineating the location
and extent of the tumor and to differentiate tumor tissues
and types. Despite the frequent overlap of the radiologic
features of benign and malignant chest wall tumors,
differences in characteristic location and appearance often
allow a differential diagnosis.

Biopsy

In most chest wall benign tumors, radiological features and
clinical signs and symptoms might predict the behavior
so that surgical resection can guarantee a diagnostic and
curative treatment.
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Preoperative biopsy might be required in those cases
with unclear radiological features with a possible malignant
component or if surgical resection is not feasible or not
indica (4-6).

In particular, bone tumors might have borderline
characteristics that do not allow a clear differential
diagnosis between benign or malignant behaviour. For
instance, chondroblastoma and aneurysmal bone cyst have
non-specific radiological features that might simulate an
infiltrating growth (7). In a series of 121 patients with chest
wall swelling, Kaplan and colleagues suggest performing an
early excisional biopsy in order to avoid useless resections
or misdiagnosed of malignant tumors (8).

Biopsy for chest wall tumors should be a multidisciplinary
decision based on patients features, neoplasms’
characteristics and further therapeutical option.

Tumor originating from bone tissue
Osteoblastoma

Osteoblastoma is an uncommon bone tumor, accounting for
roughly 1% of all bone tumors (9). Histologically, there is
anastomosing trabeculae of woven bone, embedded in a loose
edematous fibrovascular stroma. Although the most common
involved areas are the vertebral column and long bone, ribs and
even sternum can be anecdotally involved (10). Osteoblastoma
typically involves young patients in second or third decade,
with a predilection for the male gender. Symptoms and signs
are variable, but pain is the most characteristic symptom. It is
in general localized and dull, with a typical night exacerbation.

Treatment
Due to the potentially aggressive growth, osteoblastoma
benefits from radical surgical resection. Both curettage and
en bloc resection can be proposed, but intralesional curettage
is associated with a higher incidence of recurrence (11). In
case of sternal involvement resection and reconstruction are
mandatory (12).

Radiotherapy and chemotherapy did not show any
significant effects (10).

In case of recurrence repeated resections are possible and
embolization has been described too.

Chondroblastoma

Chondroblastoma is a rare tumor arising from cartilages.
Histologically, round, or polyhedral chondroblasts are
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seen. They show abundant eosinophilic cytoplasm and
well defined cell borders. Its growth is often destructive.
Males are affected twice as often as females, and it more
commonly appears in the second decade.

Although epiphysis of a long bone are the most common
sites of origin, ribs have been anecdotally involved (13,14).
Despite its benign nature, chondroblastoma can recur
locally, and rarely metastasize.

Treatment

Surgery is usually the treatment of choice. Rib resection
might be performed with an open or minimally invasive
approach (14). Also, in case of radical resection, up to 20% of
patients can recur and surgery can be offered if recurrence is
technically resectable. Lung metastasis have been described,
and surgery might play a role also in lung metastasectomy.

In case of non resectable lesions or patients that are not fit for
surgery radiotherapy can be used as alternative treatment (15).
The role of chemotherapy and immunotherapy is still to be
defined: recently a combined therapy of doxorubicin and
pembrolizumab showed promising results in case of lung
metastasis concurrently (16). Denosumab has been used in
metastatic patients (17).

Aneurysmal bone cyst

Aneurysmal bone cyst is an unusual benign cystic neoplasm
that is composed of vascular channel that can grow and expand
and might bring to bone destruction (11). The differential
diagnosis should include telangiectatic osteosarcoma.

In the chest both ribs and sternum might be involved,
even though these sites are rare (18,19).

Treatment

Resection or curettage have been considered for long the
treatment of choice, associated to preoperative embolization to
reduce intraoperative blood loss. A relatively high recurrence
rate of up to 20% is found especially after curettage. Recently,
more alternatives to surgery have been proposed such as
chemical cauterization, cryotherapy, and, in particular,
sclerotherapy with polidocanol which seems to reach similar
long terms outcomes compared to surgery with a lower risk
of deformity after treatment (20-23). Radiotherapy is seldom
used due to the risk of malignant transformation.

Giant cell tumor

Giant cell tumors are a relatively frequent benign bone
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Figure 1 CT scan showing an osteochondroma (red arrow) of the

rib. CT, computed tomography.

Figure 2 Histology of an osteochondroma with cartilage cap
(arrow) as a protuberance on a rib (hematoxylin and eosin staining,

x12.5, original magnification).

neoplasm, accounting for 15-20% of benign bone
neoplasms in the United States (24). It is more frequently
diagnosed in young adult in their third decade. Despite its
benign nature, metastases to the lung or local aggressive
behavior can occur (25). Histologically, the tumor discloses
numerous non-neoplastic osteoclast-like giant cells with
embedded mononuclear neoplastic cells.

Chest wall is an atypical localization for this kind of tumor
(1% of all cases) and might involve ribs and sternum (26).

Treatment

Surgery and curettage are usually indicated for the
treatment of this tumor. In the majority of reported
cases of chest wall involvement an en bloc resection has

been carried out with no signs of recurrences afterwards
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(26,27). Curettage has been described to be related to
higher incidence of recurrence, but it allows a functional
preservation of joints especially in the long bones of the
limbs.

Zoledronic acid and denosumab have a role in the
treatment of giant cell tumor. Zoledronic acid has been used
both pre- and post-operatively with better intraoperative
results and long-term outcomes respectively (28,29). Also,
denosumab used pre-operatively can allow safer outcomes,
but it is related to a significant higher incidence of disease
recurrence (30,31).

Mesenchymal bamartoma

Mesenchymal hamartoma of the chest wall is a tumor
that arises from one or more ribs and affects infant in the
perinatal period or in their first years (32,33). Although
the most frequent presentation is unilateral and solitary,
multiple or bilateral masses have been reported (34).
Histologically, there is abnormally organized arrangement
of primitive mesenchyme, admixed with loose myxoid
stroma, bland spindled cells and collagen.

Treatment
Surgery or conservative treatment are suggested in these
tumors (35). Surgery encompasses radical resection of the
rib or the involved bone portion with safe margins and it is
proposed to symptomatic patients. In case of non-radical
resection recurrence is possible.

On the other hand, asymptomatic patients, might benefit
from a close follow-up.

Osteochondroma

It is a benign bone surface tumor (Figure I). It is made up
of mature bone with a cartilage cap, which usually exhibits a
growth plate-like morphology (Figure 2). It may be solitary
or occur as multiple hereditary exostoses and is more often
found in children and adolescents. Both sporadic solitary
tumors and multiple hereditary exostoses are linked with
loss of function (LoF) mutations in the genes EXT1 (8q24)
and EXT?2 (11p11) (36). However, in solitary lesions, EXT
gene inactivation is substantially restricted to the cartilage
cap and is somatic. On the other hand, the multiple
exostoses evidence an autosomal dominant inheritance (37).
If a cartilaginous cap is identified grossly, the microscopic
examination of these tumors reveals a cap composed
of mature hyaline cartilage with an overlying fibrous
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Figure 3 Histology of a fibrous dysplasia exhibiting bony
trabecules (arrow) without osteoblast rimming surrounded by
a cell-rich fibrous tissue (hematoxylin and eosin staining, x100,

original magnification).

perichondrium. The transition between bone and cartilage
cap in children and adolescents looks like a growth plate.
It is easy to demonstrate endochondral ossification into
mature bone. Cartilage cap diminishes and may basically be
lacking later in life.

Treatment
Bakhshi ez a/. reported pain, uncertain diagnosis, and recurrent
pneumothorax as the most frequent indications for surgical
excision in patients affected by osteochondroma (38).
Ribs are the most frequent site of chest involvement,
but a few cases of osteochondroma involving the scapula
are described in the literature (39,40). According to
Thomas and Shen, resection of osteochondroma should
not be indicated in asymptomatic prepubescent patients
except in cases of enlarging tumors or of uncharacteristic
radiological findings (41). However, when detected after
puberty, osteochondromas are indicated for complete
surgical resection because of the possible risk of pathologic
fractures and malignant transformation. Complete resection
encompasses excision of the interested bone with grossly
negative margins.

Recurrence may occur if the cartilaginous cap is not
completely resected, and it was reported to be approximately
2% in a series from the Mayo Clinic (41).

Chondroma

It is a tumor, which is benign and cartilaginous. It occurs
in adults, mainly in the hands or feet. Grossly, the tumor
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is lobulated, hyaline, and calcified, while the microscopic
examination discloses the lobulation at low power and
plump neoplastic cells with fine punctate calcification at
high magnification. Despite being benign, this tumor may
disclose a nuclear hyperchromasia, which may be worrying
in some cases. Fibrosis may be encountered. Other features
may include osteoclast-like giant cells, vacuoles resembling
lipoblasts, and histiocyte-like cells. The differential
diagnosis should include chondrosarcoma, which usually
exhibits more worrying features, and calcifying aponeurotic
fibroma (41).

Treatment

Due to its histological and radiological similarity to
chondrosarcoma, all chondromas should be considered
malignant and excised surgically with wide local resection
and negative margins. Pre-operative biopsy of the lesion
is not recommended since it cannot precisely assess the
presence of a malignant component (41). Recurrences are
usually not reported after radical resection (42,43).

Fibrous dysplasia

It is a benign lesion with a fibro-osseous aspect (Figure 3).
The lesion may involve one (monostotic) or multiple
(polyostotic) bones. It is considered a developmental
disorder of bone. It fails to form mature lamellar bone.
There is a developmental defect, including woven bone
and fibroblast-like spindle cells. There is a failure in bone
maturation. Evidently, these lesions exhibit an arrest as
woven bone, and it has been associated with clinical or
syndromic manifestations. It can affect any bone and soft
tissue, but the involvement of the spine is considered very
rare (44). Grossly, there is often a well-circumscribed lesion
with a sclerotic rim, which remains centered within the
cortex. The cortex itself may be thinned as lesion expands.
There is the eventuality that the lesion may undergo
cartilaginous metaplasia or even aneurysmal bone cyst-
like changes (45). The microscopic examination discloses
branching and anastomosing irregular trabeculae of
woven bone. They are often called “Chinese alphabet”
characters or often “C” and “S” shapes. There is no
noticeable osteoblastic rimming. The intervening fibrous
stroma shows cytologically bland spindle cells. There is no
conspicuous cytologic atypia, and mitotic activity is rare.
Stromal changes occur at places, including myxoid change
and fatty metaplasia (46). On the molecular biology aspect,
there is a gain of function mutations in GNAS (guanine
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nucleotide-binding protein/a-subunit), located in 20q13.2-
3, leading to overexpression of Gso protein and increased
downstream adenyl cyclase activity, activation of c-fos,
c-jun, and Wnt/B-catenin are associated with activation of
Gsoa protein (47). It has been suggested that the inconstant
expression of GNAS mutations may explain the variability
in clinical manifestations. This lesion can be seen with
McCune-Albright syndrome (endocrine abnormalities, café
au lait spots) or Mazabraud syndrome (soft tissue myxomas).
There is the extreme rare transformation into sarcoma,
which usually occurs decades after initial diagnosis (48). It
has been recommended that this lesion should be examined
in toto and with multiple levels. By immunohistochemistry,
there are positive stains, which include SATB2, which
is expressed in bone-forming lesions (49). There is the
absence of keratins. On the molecular side, postzygotic
somatic mutations in GNAS are seen. They usually harbor
gain of function single nucleotide substitutions (50,51).
The differential diagnosis should include parosteal and
low grade central osteosarcoma (destructive pattern),
osteofibrous dysplasia (prominent osteoblastic rimming),
and liposclerosing myxofibrous tumor (LSMFT), which
typically exhibits activation of Protein G as well.

Treatment

In the chest wall, fibrous dysplasia (FD) is more common
in the ribs and seldom is reported to involve the sternum.
Stable and asymptomatic lesions can be monitored, while
surgery can be proposed in case of symptomatic lesions or
if a histological confirmation is needed or for aesthetical
reasons (52-55). In patients who cannot be exposed to
surgery, bisphosphonate therapy might help in pain control,
especially in polyostotic forms.

Traibi and colleagues (56) reported six cases, all treated
with surgical resections; the authors acknowledge one case
requiring a posterior disarticulation, while the remaining
five has a simple rib resection with a 1-cm free margin. No
postoperative complications or disease recurrences were
reported. Although open surgery is the most frequently
reported, robotic resection of the first and second rib
for cases of FD has been reported (57,58) with excellent
postoperative outcomes.

Eosinophilic granuloma

It is one manifestation of Langerhans cell histiocytosis
(LCH), a hematological neoplasm exhibiting a
granulomatous disorder affecting the mononuclear
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phagocytic cell system. Patients with LCH of the thorax or
the lung are cigarette smokers with very few complaints.
The microscopic examination discloses multiple infiltrates
in the interstitium, sometimes encircling small bronchioles.
The Langerhans cells harbor a pale eosinophilic cytoplasm
and an irregularly folded nucleus, which can reveal a
small nucleolus at places. These findings should not be
considered reactive inflammatory changes of endothelial
cells, type II pneumocytes, and alveolar macrophages. The
immunohistochemistry shows positivity for S-100, CD1a,
and Langerin and the characteristic racquet-shaped Birbeck
granules ultrastructurally only in the event of LCH, but not
of the interstitial lung disease-like pattern seen in smokers.

Treatment

Chest wall eosinophilic granuloma represented a very rare
entity, and only a few case reports are available reporting
cases of eosinophilic granuloma involving the ribs or the
sternum (59,60). On the other hand, vertebral bodies are
frequently involved.

Treatment may differ according to the location and the
age of the patient. Non-operative techniques account for
the observation, immobilization, low-dose radiotherapy
(6 to 12 Gy) and methylprednisolone injection; a 12-month
treatment with vinblastine and prednisone or cytarabine
might be used in highly selected patients, usually with
polyostotic diffusion (61). In the chest wall, rib and sternal
resections have been described, but the diagnosis was
usually not known before surgery. Surgical resection is
often done with no diagnosis, as the disease might present
as a spontaneous rib fracture. Complete resection with a
negative margin usually allows a safe, disease-free survival

(61-64).

Tumor originating from soft tissue
Desmoid tumor

It is a locally aggressive, never metastasizing fibroblastic
or myofibroblastic tumor. It arises in deep soft tissues
with no metastatic potential, but it may be associated with
familial adenomatous polyposis (Gardner syndrome).
Grossly, the fibromatosis is typically 5-10 cm in diameter.
It may be substantially poorly defined or discloses well
circumscription. On the cut surface, it is firm, shining
white, gritty, and indelicately trabeculated approaching
scar tissue. The microscopic examination discloses long,
sweeping fascicles with delicate walled vessels and the
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Figure 4 Histology of a desmoid tumor or fibromatosis of the
soft tissue showing a cellular fibrous proliferative process (arrow)
with infiltration of the surrounding tissue (hematoxylin and eosin

staining, x50, original magnification).

occurrence of microhemorrhages (Figure 4). The tumor
cells are bland cells with mild to moderate cellularity. No
or minimal atypia is common. The differential diagnosis
includes scar tissue, nodular fasciitis, proliferative fasciitis/
myositis, myofibroma/myofibromatosis, calcifying fibrous
pseudotumor, solitary fibrous tumor, metastasizing
gastrointestinal stromal tumor (GIST), leiomyoma, nerve
sheath tumors, and fibrosarcoma.

Treatment

In the chest, desmoid tumor might occur both growing in
the chest wall (most commonly) or from the chest wall into
the pleural space. Data on the best management of desmoid
tumors are based on small series and small prospective
studies, but compared to other rare benign diseases of the
chest wall, the body of evidence is less limited.

Surgery has been widely described as the treatment of
choice in the past (65,66). Nevertheless, according to the
results of a recent consensus on desmoid tumors, conservative
treatment, namely active surveillance for 1 or 2 years, is the
standard of care at the moment of diagnosis, as it showed
similar outcomes compared to surgical resection; more
in detail, in patients with non-abdominal desmoid tumor,
2-year event free survival was significantly better in those
patients managed non-surgically (52%) compared to those
who underwent initial surgery (25%; P=0.001) (67,68).
In a cohort of 216 patients, only 5% switched to surgical
therapy after initial conservative treatment, 51% switched
to medical treatment, and 20% of patients experienced
spontaneous regression.
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Surgery is indicated in case of a rapidly growing tumor,
and the target is an RO resection; R1 resection may be
acceptable in case of functional severe, or cosmetic issues.
According to the position and the growth of the desmoid
tumor, resection might involve not only the chest wall
but also the lung (65). The role of adjuvant radiotherapy
is debated as it does not guarantee significantly better
recurrence-free outcomes compared to surgery alone. On
the other hand, moderate doses of radiotherapy might
be considered as an alternative to surgery in case of non-
resectable tumors (67).

Concurrently, medical treatments also have a role in
the treatment of desmoid tumors. Systemic treatment
options for desmoid tumor comprise antihormonal
therapies (tamoxifen or toremifene) with or without non-
steroidal anti-inflammatory drugs (NSAIDs), tyrosine
kinase inhibitors (TKIs; namely sorafenib, pazopanib and
imatinib), and “low-dose” or conventional chemotherapeutic
regimens (methotrexate plus vinorelbine or vinblastine;
anthracyclines regimens) and liposomal doxorubicin.
With the apparent bias of the lack of high-quality,
prospective data, a recent study questioned the real benefit
of hormonal therapy that is now not recommended (69).
On the other hand, both sorafenib and pazopanib showed
interesting results at low dosages; in details in a phase II
trial comparing sorafenib versus placebo, patients treated
with sorafenib had a significantly better progression-free
survival; nevertheless, the overall response rate was 31%
in the sorafenib group and 20% in the placebo group, due
the spontaneous regression. Similar results were obtained
for pazopanib in phase II randomized study (70,71).
Low doses chemotherapy regimens using methotrexate
associated to vinblastine or vinorelbine have been evaluated
in retrospective and prospective studies (65,72,73) with
a disease control obtained in up to 70% of cases. Oral
vinorelbine also showed interesting long-term results with
a good toxicity profile (74). Lastly, anthracycline-based
regimens using conventional doses for 6 to 8 cycles gave a
response rate of up to 54% (75,76).

To conclude, the current treatment algorithm for chest
wall desmoid tumor requires histological proof by fine
needle biopsy and active surveillance. In case of progression,
medical treatment is suggested and, in case of disease relapse,
additional medical treatment, surgery, or radiotherapy
should be considered. In the case of intrathoracic desmoid
tumor, surgery and/or radiotherapy might be proposed as a
first-step treatment after evidence of progression.
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Figure 5 CT scan showing a schwannoma (red arrow) on the left

side. CT, computed tomography.

Leiomyoma

Only 15 cases of chest wall leiomyoma have been described
in literature (77). Histologically, the tumor shows fascicles
or bundles of spindled cells exhibiting eosinophilic and
focally fibrillary cytoplasm.

Treatment

The majority, 13 out of 15, underwent radical surgical
excision with further recurrences. Although there are
no standardized guidelines, surgical option is usually
the treatment of choice as it allows to prevent the rare
possibility of malignant degeneration and to relief to
symptoms such as chest pain or dyspnea (78).

Schwannomal/neurofibroma

Schwannoma represents a large majority of neurogenic
tumors, while neurofibromas have been seldom reported in
the chest wall. Histologically, there are compact hypercellular
Antoni A areas admixed with myxoid hypocellular Antoni B
areas. Verocay bodies can be found. They are nuclei showing
palisading around fibrillary process.

Treatment

Type of surgical approach depends on the location of the
mass and its dimensions: minimally invasive surgery, such as
video-assisted thoracic surgery (VATS) or robotic-assisted
thoracic surgery (RATS), can be offered if the mass is small
and it develops towards the pleural cavity (Figure 5), while
thoracotomy is indicated for larger masses or for those
tumors which develops in the subcutaneous chest wall or
into the intercostal space. The aim is an en-bloc excision of
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the mass which may require important tissue demolition
(i.e., rib resection or even laminectomy if the mass involves

the neural root) (79-83).

Lympbangioma

The tumor is constituted by thin walled, dilated lymphatic
channels. They may disclose or not intraluminal
proteinaceous material and lymphocytes. D2-40/
podoplanin is the critical immunohistochemical marker. It
is consistently expressed in small vessels but may be lost in
large vessels (84).

Treatment

Alkwai et al. reported that for patients affected by
lymphangioma the correct choice of treatment and its priority
should be individualised and depend on many factors, including
the size of the lesion, its location, the presence of symptoms
or functional impairment and patient preference (85). Beside
surgery, other systemic and loco regional treatments have
been reported, such as chemotherapy or administration of
interferon-a, intralesional sclerotherapy or administration of
propranolol, but there is still lack of follow-up data and the real
effectiveness of these new therapies has not been proved (86).
Surgical radical excision of the tumor is still considered
the best treatment to be proposed to patients, even though
relapse after surgery is not rare (87).

Lipoma

It is a benign tumor which exhibits mature adipocytes
enveloped by a capsule (Figure 6). It is probably the most
common soft tissue tumor and is mostly localized at a
subcutaneous level and with a diameter of 5 cm or less.
Imaging would show the same pattern seen in fat and
grossly and microscopically have the same characteristics as
normal fat (Figure 7). However, the large adipose neoplasms
with a diameter of 10 cm or more and located deeply need
to be carefully grossed and evaluated to rule out an atypical
lipomatous tumor/well-differentiated liposarcoma and the
exclusion of MDM2 amplification is substantially required
for diagnosis. Epidemiologically, there is no sex difference,
despite some reports disclosing a male predominance. It
remains rare in children. The upper back location is the
most frequent in the thorax (4,11). Pathophysiologically,
there is a reactivation of the expression of HMGA?2 protein,
but despite this data, the etiology remains elusive (88).
On the clinical side, the tumor is painless, but some
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Figure 6 Histology of a conventional lipoma showing some
variability of the size of adipocytes. The arrow highlights a large
adipocyte. No evidence of atypical features or lipoblasts is apparent

(hematoxylin and eosin staining x100, original magnification).

Figure 7 MRI showing a lipoma (red arrow) of the right lateral

chest wall. MRI, magnetic resonance imaging.

discomfort can occur during some physical activities. In
one of 20 cases, the tumor may occur at multiple sites (89).
It has been associated with Cowden syndrome and
Bannayan-Riley-Ruvalcaba syndrome (90). Histologically,
a mature adipocyte proliferation is separated from the
surrounding tissue by a capsule. There are paucicellular
fibrous septa and fat necrosis can occur in large tumors. In
intramuscular lipoma, skeletal muscle fibers are infiltrated.
Subtypes include intramuscular lipoma, chondrolipoma,
and endobronchial lipoma. Immunohistochemistry is not
needed in most of cases. However, positive stains include Rb
(G3-245), which is lost in spindle cell pleomorphic lipoma,
HMGA?Z? is negative in normal fat, while negative stains
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include MDM2, CDK4, p16 (91-94). From the molecular
and cytogenetic point of view, there are some features which
have been described. They include structural rearrangement
of chromosome bands12q13-q15 or HMGA2 gene,
structural rearrangement of chromosome band 6p21 or
HMGALI gene, absence of MDM?2 amplification, lack
of CDK4 amplification, absence of giant marker/ring
chromosome, and absence of 13p loss (95,96).

Treatment

Treatment of lipomas is related to their position and
their growth pattern. Radiological or clinical follow-up is
frequently proposed in case of small, superficial lesions, while
a wide surgical resection can be proposed in case of aesthetical
issues, rapidly growing or intrathoracic lesions (97).
The surgical approach is strictly related to the location
of the lesion: subcutaneous lipomas or those growing
in the chest wall soft tissues can be approached by open
surgery, while intrathoracic lipomas can be removed both
by thoracotomy or, more frequently, by minimally invasive
techniques (98). Given the low aggressiveness and slow
progression, no systemic treatment or the use of radiation
are described.

Recurrence is variably reported ranging from 3% to
62%, and it occurs up to 10 years after resection (99).
Two cases of local liposarcoma recurrence at the site of a
previously excised lipoma are described in the literature;
these cases might be due to a malignant transformation of
the lipoma. Both patients received a new radical surgery,
and no recurrence was detected in the follow-up (100,101).

Hemangioma

Hemangiomas are benign vascular tumors made up of
dilated, tortuous blood vessels that may primarily arise from
the soft tissue of the chest wall or can per continuitatem into
the chest wall from the mediastinum or the chest cavities.
Capillary, cavernous, arteriovenous, and venous types have
been described based on the predominant type of vascular
channel identified in the lesion (102). Hemangiomas are
usually congenital tumors, developing from abnormal
embryonic sequestration, although trauma may represent a
trigger factor in young patients.

Treatment

Wide local excision with an adequate tumor-free margin is
strongly recommended because hemangiomas may bleed
spontaneously or after minor trauma. Embolization to the
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Figure 8 MRI showing a bilateral elastofibroma dorsi (red arrows).

MRI, magnetic resonance imaging.

supplying artery followed by tumor resection is often the
chosen surgical approach to prevent intraoperative bleeding
and recruitment of a collateral blood supply.

Elastofibroma dorsi

It is a benign, poorly circumscribed tumor of the
subscapular area of the thorax. It is composed of collagen
and coarse enlarged elastic fibers. It some considered a
pseudotumor as several authors suggest it represents a
reactive hyperplasia involving abnormal elastogenesis. It
was described in 1961 by Jarvi and Saxen first and most
often seen in female adults older than 50 (103). The most
common site is the apex of scapula, usually on the right.
Infrequently, it has been described in deltoid muscle, infra-
olecranon area, hip, thigh, and stomach. It may occur in
a multiple fashions. Bilateral and familial cases have been
described in the literature (Figure §). Grossly, it is usually
ill-defined. It is often rubbery, gray-white with mixed
with yellow streaks. Microscopically, there are collagen
bundles, which alternate with large, thick eosinophilic
bands called “elastic cylinders with a dense central core”.
Elastic fibers may occur fragmented into linear globules and
labeled as “beads on a string”. There is often an irregular
interdigitation into the surrounding adipose tissue. Verhoeff
elastin stain is useful for identifying elastic fibers. The
immunohistochemistry discloses positive vimentin and
CD34 (spindle cells) (104). Negativity is found for S100,
desmin, smooth muscle actin, p53 (105). The ultrastructural
examination discloses central core contains mature fibers
and cylinders composed of immature amorphous elastic
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tissue (106,107). Molecular biological analysis revealed
Xql12-q22 or #19 gains in 30% of the cases (108). The
differential diagnosis should include desmoid fibromatosis
(high cellularity, skeletal muscle infiltration, and absence of
elastic fibers) and fibrolipoma (absence of elastic fibers).

Treatment

The role of preoperative biopsy for elastofibroma dorsi is
debated: Hayes et a/. recommended core biopsy to obtain
a pretreatment tissue diagnosis, while Massengill ez al.
suggested that clinical and radiological findings alone might
allow an accurate diagnosis (109,110).

Surgery is the therapy of choice in patients with
symptomatic disease, impairment of shoulder movement,
or in patients with diagnostic doubts (111,112). In
asymptomatic patients with typical radiological and clinical
characteristics, conservative treatment with follow-up can
be adopted.

Recurrence seems not to be an issue as it is not frequently
reported in the literature. On the other hand, contralateral
metachronous occurrence or bilateral synchronous
presentation is reported: these cases are evaluated with the
same treatment algorithm (113).

Conclusions

Benign tumors of the chest wall are rare entities that require
a scrupulous imaging and pathological assessment in order
to manage the affected patients with the proper treatment.
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