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SUMMARY

Introduction/Objectives Bone and soft tissue infections might mimic bone and soft tissue tumors.
Therefore, differential diagnosis is important to prevent errors in treatment. This report aims to present
the data of patients with indistinct clinical and radiological findings mimicking benign and malignant
bone and soft tissue tumors, which were later diagnosed as inflammatory infections.

Methods A retrospective chart review of the clinical, microbiological, radiologic, and pathologic find-
ings of patients presented with a presumed diagnosis of a possible malignant lesion was performed.
Results The study included 21 patients with a median age (IQR) of 37 (1 month - 72 years) years, and
13 (61%) patients were men. In total, 16 (76%) patients were admitted to the hospital with complaints
of pain. The diagnoses were hydatid cyst, tuberculous osteomyelitis, cat-scratch disease, chronic osteo-
myelitis, subacute osteomyelitis, and soft tissue abscess. All patients were treated depending on the
diagnosis of the lesion.

Conclusion There are chances of misdiagnosis due to shared common characteristics of tumoral and
infectious lesions which might be mildly increased inflammatory markers with deeply seated non-mobile
soft tissue masses and aggressive periosteal reactions and/or bone destruction patterns. So, each pseudo-
tumoral lesion due to possible infectious causes should be histopathologically examined and correlated

with other clinical and laboratory data in order to achieve a final diagnosis
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INTRODUCTION

Bone and soft tissue sarcomas are extremely
rare malignant tumors, which are mesenchymal
in origin. Nearly 21% of all pediatric solid ma-
lignant tumors and less than 1% of all adult sol-
id malignant tumors are sarcomas [1]. Despite
their rarity, sarcomas represent the third lead-
ing tumor type in young populations [2].

Benign tumors are classified according to
the matrix protein produced by the tumor cells,
such as bone, fibrous tissue, cartilage, fat, or
blood vessels [3]. Skin and soft tissue infections
are characterized by microbial invasion of the
layers of the skin and/or underlying soft tissues
[4]. Although they are usually caused by bacte-
rial infections, fungal, viruses, parasitic, or my-
cobacterial aetiologias might be detected [5].

Osteomyelitis is an inflammation of the
bone and bone marrow, most caused by bacte-
rial and rarely fungal, parasitic, or mycobacte-
rium species [6].

Although data are scarce, infections of the
bone and soft tissue might mimic tumoral le-
sions. However, the treatment approach for the

two conditions is very different; hence, differ-
ential diagnosis is important to prevent errors
in treatment [7, 8].

In this paper, we aimed to present the data of
patients with indistinct clinical and radiologi-
cal findings, mimicking benign and malignant
bone and soft tissue tumors, which were later
proven to be infectious lesions on biopsy.

METHODS

The study was conducted at the Istanbul
Medeniyet University Medical School, Goztepe
Training and Research Hospital. The patients
signed voluntary consent forms, and the study
complied with the ethical standards of the
Helsinki Declaration. This is a retrospective
study from a prospectively collected database of
a tertiary referral center for musculoskeletal tu-
mors. The data of patients with suspected bone
and soft tissue tumors or bone sarcomas that
were later diagnosed as bone and soft tissue in-
fections by clinical, microbiological, radiologi-
cal, and pathological methods between 2015
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and 2021 were analyzed parameters analyzed included age,
sex, comorbid conditions, main symptoms on admission,
history of previous infections, tuberculin skin test (TST),
white blood cell (WBC) count, C-reactive protein (CRP)
level, sedimentation, direct chest radiographs, computer-
ized tomography (CT), magnetic resonance imaging (MRI)
tindings, preoperative diagnosis, surgical techniques, mi-
crobiological analyses, and pathological diagnoses.

RESULTS

This study included 21 patients. Table 1 presents the overall
characteristics of the study population. The median age
of the patients was 37 years (1 month - 72 years), and 13
(61%) were male. The most common symptom was pain;
16 patients in the study cohort were admitted to the hos-
pital with complaints of pain.

According to the results of the investigations, four pa-
tients had tuberculous (TB) osteomyelitis, two had hydatid
cyst, three had cat-scratch disease (CSD), five had subacute
osteomyelitis, and one had chronic osteomyelitis. Six pa-
tients were diagnosed with soft tissue abscesses mimick-
ing soft tissue sarcoma or soft tissue lymphoma (patient
numbers 3, 7, 8, 14, 19, and 20). Two of these patients had
been previously diagnosed with chondroma and leiomyo-
sarcoma, respectively, and had undergone resection (pa-
tients 7 and 3). The patients were followed up for possible
recurrences and metastases.

One patient had a soft tissue mass lesion abutting the
sciatic nerve (patient number 14). A preoperative biopsy
was consistent with lipoma; however, pathological exami-
nation of the excised lesion revealed accompanying chronic
fungal infection. One patient with a soft tissue abscess had

Figure 1. Penumbra sign at the proximal humerus of the patient
with tuberculous osteomyelitis
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Figure 2. "Langhans" type multinuclear giant cells and lymphocytes (Hematoxylin eosin 400 x)
in granulomas consisting of epithelioid (Histological examination of serial sections revealed
granuloma formation accompanied by small focal necrosis in the central area with surround-
ing lymphocytes; "Langhans" type giant cells were seen embedded in the fibrous stroma (in
the center of the granuloma) (black arrow); in the immunohistochemical examination, CD68

Aydin O. et al.

Figure 3. Cystic bone lesion at the proximal
tibia due to cyst hydatid mimicking primary
bone tumor or metastases

was positive in histiocytes

were negative, Mycobacterium tuberculosis was detected on
the culture. Two patients with TB had completed their anti-
TB medications, and two others were still under treatment.

One patient had a bone lesion on the proximal tib-
ia, mimicking a primary bone tumor or metastases.
Preoperative biopsy revealed a hydatid cyst which was
removed by intralesional curettage and irrigation with
hypertonic saline solution, and cement fixation was per-
formed (patient number 18) (Figure 3). One patient had a
hydatid cyst in the pelvic soft tissue anterior to the sacrum.
Removal of the cysts and irrigation with hypertonic saline
solution were performed (patient number 6).

DISCUSSION

In this report, we aimed to present the data of patients who
had been referred to our clinic for a suspected bone or
soft tissue tumor but were diagnosed with musculoskeletal
infections based on their past medical history, physical
examination, radiological work-up, and biopsy.

It is essential to differentiate bone and soft tissue in-
fections from benign and malignant bone and soft tissue
tumors to proceed with appropriate treatment [9]. A previ-
ous history of trauma (open fracture); previous surgeries,
immune status of the patient; or presence of any associated
disease affecting the immunity, such as diabetes mellitus,
renal or hepatic failure, malignancy, malnutrition, alco-
holism, intravenous drug use, and tuberculosis infection
should be investigated [6, 10]. Any symptoms, such as,
poor appetite, malaise, fever, and characteristics of the pain
should be investigated. Scars of previous incisions, redness,
swelling, or presence of a fistula should be noted [9, 10].

‘ DOI: https://doi.org/10.2298/SARH210916050A

Contact with domestic animals is also important to rule
out certain infections such as CSD [11].

Laboratory tests should include blood hemograms,
erythrocyte sedimentation rate and CRP levels [9, 10].
Specific serological tests should be performed for the di-
agnosis of CSD [11], and hydatid cysts [12]. For suspected
TB infections, interferon-y (IFN-y) release assay or TSTs
should be performed [13].

Roentgenography is important for detecting periosteal
reactions and bone destruction patterns [14, 15]. CT is im-
portant for visualizing details of the bone cortex, and MRI
is important for the evaluation of medullary and soft tissue.
A periosteal reaction occurs when tumoral lesions, infec-
tion, or trauma separate the periosteum from the bone
cortex. Benign periosteal reactions usually have a uniform
appearance with a single solid layer. The multi-layered
(onion- skin) type is an intermediate type between solid
periosteal reaction and aggressive periosteal reactions such
as spiculated-sunburst or Codmanss triangle [15]. Although
multi-layered and other more aggressive periosteal reac-
tions usually occur in malignant bone tumors, especially in
Ewing sarcoma and osteosarcoma [15, 16], they might also
be detected in benign bone lesions such as Langerhans cell
histiocytosis, which is characterized by the proliferation of
dendritic cells and macrophages, and even in osteomyelitis
[17], as in our case with chronic osteomyelitis and septic
arthritis in a premature child.

There are three major bone destruction patterns ac-
cording to the Lodwick classification. Geographic bone
destruction is characterized by a narrow zone of transition
of the lesion, which is easily separated from the surround-
ing normal bone. A sclerotic margin of variable thickness
encompasses the lesion in type A [18, 19]. Geographic

Srp Arh Celok Lek. 2022 May-Jun;150(5-6):295-301
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bone destruction usually occurs in benign or benign ag-
gressive bone tumors and osteomyelitis, as in our patient
with subacute osteomyelitis.

Moth-eaten and permeative-type bone lesions are usu-
ally accompanied by primary malignant and metastatic
bone lesions [16]. Osteomyelitis might occasionally cause
these two types of aggressive bone destruction patterns
[16], as in our case with TB osteomyelitis. Opportunistic
pathogens, especially fungal musculoskeletal infections,
might be detected in patients with immunocompromised
status [6], as in our case with a history of breast carcinoma
and chemotherapy.

TB osteomyelitis of the bone is a rare condition caused
by Mycobacterium tuberculosis. The bacillus usually prefers
the spine and large joints due to the rich vascular supply
of the vertebrae and the growth plates of the long bones
[20]. Although rare, TB of the bone is an important cause
of lytic bone lesions. Pain is the main symptom of bone
TB. Fever and systemic symptoms might not occur until
the late stages of musculoskeletal TB [20, 21].

Due to the low bacterial load in musculoskeletal tuber-
culosis, the possibility of detecting the Mycobacterium is
very low, and for an accurate diagnosis of M. tuberculosis,
multiple biopsies should be performed, and more time and
attention should be paid during microscopy [21]. Biopsy
revealed granulomatous osteomyelitis in all our patients
with musculoskeletal tuberculosis.

Granulomatous inflammation mimicking bone and soft
tissue tumors may be caused by various etiologic factors
including infection, autoimmune, toxic allergic, drug and
neoplastic conditions.

In cases of negative microbiological findings, differen-
tial diagnosis depends on meticulous assignment of clinical
tindings including laboratory test results, and examination
of the histopathological specimens by an expert musculo-
skeletal pathologist [22, 23].

The penumbra sign is an area of a relatively hyperin-
tense signal between the intermediate to low-signal inten-
sity abscess cavity and the adjacent edematous or sclerotic
bone marrow on unenhanced T1-weighted imaging. On
histology, the cases exhibiting the penumbra sign showed
a rim of active, highly vascular, inflamed granulation tis-
sue around the abscess cavity. The penumbra sign on T1-
weighted MRI in subacute and chronic osteomyelitis is
very important, with high sensitivity and specificity for
differentiating these lesions from musculoskeletal tumors
[24, 25]. Other cases of subacute osteomyelitis with lytic
bone lesions suspected to have benign or benign aggres-
sive bone tumors were confirmed by histopathological
examination because the radiographic findings of soft
tissue swelling, cortical tunnelling, focal cancellous lysis,
focal cortical resorption, and a periosteal reaction were a
diagnostic challenge in these cases [7]. Two of our cases,
one with TB osteomyelitis and the other with subacute
osteomyelitis due to Staphylococcus infection, displayed
the penumbra sign.

Cystic Echinococcosis (CE) occurs in humans as a re-
sult of infection by the cestodes of the genus Echinococcus.
Characteristically, CE lesions are found in the liver and
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lungs; however, any part of the body might be affected
[26, 27]. Skeletal lesions usually involve the vertebrae
and rarely the long bones. The cestodes first settle in the
epiphyseal and metaphyseal areas because of their rela-
tively high blood supply. Here the cysts proliferate and
enlarge, which then lead to a multicystic appearance. They
might resemble musculoskeletal tumors with medullary
and cortical destruction, and surgery is usually the first
therapeutic approach [27]. Curettage and cementation
with fixation were performed in our patient with a proxi-
mal tibial hydatid cyst. Primary hydatidosis of the skeletal
muscle is extremely rare [28]. Excision was performed in
our patient with a soft tissue hydatid cyst localized to the
pelvis. We also used hypertonic solution locally during
surgery in both our cases with bone and soft tissue hydatid
cyst, and oral albendazole (15 mg/kg/day) was adminis-
tered after surgery.

Multiorgan involvement was not observed with positron
emission tomography (PET-CT) imaging performed after
biopsy findings of four patients with TB osteomyelitis, two
patients with hydatic cysts and five patients with subacute
osteomyelitis. In cases of nonspecific histopathological
findings and culture negative results, differential diagnosis
was made because tumoral cells were not detected in the
histopathogical specimens of our patients, but two patients
(number 2 and 16) had multifocal bone involvement de-
tected with PET-CT imaging.

Microorganisms such as Mycobacterium tuberculosis
and Brucella species should not be overlooked into the
etiology of pseudo tumoral infectious lesions in countries
with high endemicity. Brucellosis was excluded in our pa-
tients with serological test results in addition to culture
with increased sensitivity and specificity.

Musculoskeletal tuberculosis, on the other hand, is un-
fortunately still posing a serious problem and often causes
diagnostic challenge especially in developing countries
with low incomes and limited health resources. It should
be noted that the TST and interferon gamma release assay
tests are not highly sensitive and specific for the diagnosis
of bone tuberculosis [29, 30].

In our patients with clinically suspected tuberculosis in-
fection but negative culture and serological tests with posi-
tive granulomatous inflammation and negative tumoral
cells in histopathological specimens, we started empirical
antituberculosis treatment. In this process, we evaluated
the clinical symptoms and laboratory findings including
especially sedimentation rate with close follow- ups. In
bone lesions due to TB infection, regression of SUV max
values was also taken into consideration for assessment of
response to the anti-TB treatment.

Ewing sarcoma is the second most common malignant
bone tumor in children and young adults after osteosar-
coma. The features of Ewing sarcoma and osteomyelitis
might be similar on imaging, and there are numerous
reports of Ewing sarcoma being misdiagnosed as osteo-
myelitis on radiological studies. A sharp and defined mar-
gin, optimally visualized on T1-weighted MRI, is the most
significant feature differentiating the Ewing sarcoma from
osteomyelitis [31]. Our patient with osteomyelitis of the
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tibia had overlapping radiographic findings and MRI im-
ages with osteomyelitis and Ewing sarcoma; therefore, a
biopsy was performed before the final diagnosis.

CSD is an infection that develops from the bites or
scratches of flea-bearing cats and is caused by Bartonella
henselae [11, 32]. The disease, which is one of the causes
of chronic granulomatous lymphadenitis, usually resolves
with a short course of antibiotics. The medial epitroch-
lear region is the most common location. It should be
suspected, especially in young patients presenting with
lymphadenopathy [32]. History of exposure to cats, serol-
ogy, and biopsy are crucial for the diagnosis [11]. Three of
our patients displayed signs and symptoms of CSD, and all
had a history of cat scratches.

Pyomyositis might rarely be confused with soft tissue
sarcoma due to the absence of signs of inflammation such
as warmth and redness and might present only with mass
lesions as seen in three of our cases. Clinical and labora-
tory panels may sometimes be not adequate for diagnosis
of bone and joint infections with diverse presentations and
the diagnosis may solely be obtained by histopathological
analysis [33].

Pseudotumor lesions share imaging characteristics with
neoplastic lesions such as periosteal reactions, bone destruc-
tion patterns, contrast enhancement patterns on MRI etc.
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MycKynockenetHe MUHPEKTUBHE 1e3uje Koje MMUTUPAjY TYMOpPE — UCKYCTBO jeaHOr

pedepeHTHOr LeHTpa

Oznem AjauH', AjkyT Yenuk?, Ceda lmpaj batn6aj®, Ajce Hyp Tokcos Jungmpum*, EpxaH Okaj? TyHaxaH Ajas®, Tynaj 3eHrnHKuHeT?,

KopxaH O3KaH?

'YHuep3utet MepeHujeT y VictaH6yny, bonHuua 3a 06yKy n uctpaxusarse [o3tene, Ofemberbe 3a nHdekTnBHe 6onectu, ctaHbyn, Typcka;
2YHneep3utet Mepenujet y Mctanbyny, bonHunua 3a 06yKy 1 nctpaxusatbe [o3tene, Onerberbe 3a optoneaujy, VictaH6yn, Typcka;

* Yuusep3utet Megunon, MeguunHckn dakyntet, Oncek 3a optoneaujy, Mctanbyn, Typcka;

*YHuBep3uteT MepeHujet y Uctanbyny, BonHnua 3a 06yky 1 nctpaxuame fo3tene, Ogerbetbe 3a natonorujy, ictanbyn, Typcka;
YHusep3utet Meaenujet y MctaHbyny, bonHuua 3a 06yky v nctpaxusatbe lo3rene, Operetbe 3a paguonorujy, Mctanbyn, Typcka

CAXETAK

YBopa/Linm ViHdeKumje KocTujy 1 MeKIX TKVIBa MOTY UMUTVPATK
TyMOpe KOCTHjy 1 MEKUX TK1BA. 360r Tora je audepeHumjanHa
AvjarHo3a BaxkHa Aa v ce cnpeynne rpeLuke y neyetby.

Linrb oBor paga je fia nprikaxe nofatke 6onecHnKa ca Heja-
CHVM KIVHUYKUM U PagMONOLWKMM Hanasnuma Koju nMnTrpajy
6eHUrHe N ManurHe TYMope KOCTUjy 1 MEKUX TKMBa, KOju Cy
KaCHUje AnjarHOCTNKOBaHU Kao MHdamaTopHe NHbeKUMje.
MeTtoge YpaheH je peTpocneKTUBHY Npernes KNMHUYKUX, MUK-
POO6VIONOLLKNX, PaAVONOLLKMIX V1 NAaTONOLKIMX Hanla3a 6onecHu-
Ka ca mpeTnocTaB/beHOM AujarHo3om Moryhe manurHe nesuje.
Pesyntatu Ctyauja je obyxBatuna 21 60necHUKa Cpeate CTa-
poctun og 37 (1 meceL, — 72 roauHe) roauHa, a 13 (61%) bonec-
HVKa cy 6unm mywkapuu. YKynHo 16 (76%) 6onecHmKa Koju
Cy Ce Xanunv Ha 6051 NPYMIbEHO je y 6onHuLy. [lnjarHose cy
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6urne xupaT1aHa LMcTa, Ty6epKynosHu octeomujenutuc, bonect
Maujux orpe6boTnHa, XPOHNYHN OCTEOMUJENNTHC, CybaKyTHU
0CTEOMUJjENUTIC 1 ancLec Mekor TKrBa. CBy 6onecHnum cy
NeyeHn y 3aB1CHOCTU Of AunjarHose nesuje.

3akibyyak VIHdeKTVBHE Ne3nje KOCTUjy N MeKOT TKIBa Tpeba
NOABPrHYTU XVMCTONATONOLIKOM Nperfeay fa 6y ce NcKIbyunn
TyMOpM y CiyyajeBuMa Cymmbe. [locToje WwaHce 3a norpeLuHy
AujarHo3y 360r 3ajeAHUYKMX KapaKTepUCTKa TYMOPCKIX 1
MHOEKTVBHUX Nle3uja Koje Mory 6yt 6naro nosehanu nHona-
MaTOPHY MapKepu ca flyboKo cMeLUTEHM HEMOBUIHUM Macama
MEKOT TKMBA 1 arpecmMBHIM NePUOCTaHAM peaKLmjama u/unm
obpacuyma fecTpyKumje KocTu.

KrbyuHe peun: 61oncmja; CHUMare; XupaTuaHa LncTa; Tybep-
KyJ103a; ancLec MeKor TKUBa; OCTEOMUjeNUTUC
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