Echinococcal Osteomyelitis of the Humerus: A Case Report
of an Indigenous Case in Thailand
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Background: Echinococcal osteomyelitis is a rare localization of echinococcosis. Regarding the skeletal site, the spine is most
commonly involved. Echinococcal osteomyelitis of the humerus is uncommon, even in endemic areas. In Thailand, only 28 cases of
echinococcosis have been reported. Musculoskeletal involvement was identified in two of these cases. None involved the humerus.

Case Report: In the present report, the authors describe a rare case of indigenous echinococcal osteomyelitis of the humerus
in an 18-year-old Thai woman from Ratchaburi province who presented with pathologic fracture.

Conclusion: This particular case does suggest that echinococcal osteomyelitis, despite its rarity, can be encountered in
non-endemic areas including Thailand. Since its clinical and radiographic manifestations can mimic tumors and other
inflammatory conditions, the disease might be overlooked. Histopathologic examination of the lesion is crucial for making
diagnosis of echinococcal osteomyelitis.
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Echinococcosis or hydatid disease can be caused
by species of the tapeworm, Echinococcus. Human
echinococcal infection occurs worldwide and results
from ingestion of contaminated water and food or
handling live animals that act as definitive hosts, such
as dogs. After being ingested, the eggs hatch in the
small intestine and release minute hooked embryos
that penetrate through the intestinal wall and then are
transported by the bloodstream. When the organisms
reach their destination, they produce hydatid larval
cysts. The infection usually affects liver and lung,
whereas bone infection or echinococcal osteomyelitis
is rare and occurs in 0.2% to 4% of cases.

In Thailand, echinococcosis is a rare disease.
Between 1936 and 2017, only 28 cases have been
reported in the English literature®>. In order of
frequency, liver, lung, abdominal cavity, kidney,
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spleen, foot, and jaw were involved. Echinococcal
osteomyelitis of the long bones has not been previously
reported in Thai population. The authors, therefore,
reported a rare case of indigenous echinococcal
osteomyelitis of the humerus, to address its clinical,
radiologic, and histopathologic manifestations.

Case Report

An 18-year-old Thai woman from Amphoe Chom
Bueng, Ratchaburi province, Thailand, presented at
the local hospital with sudden pain in her left arm
after she had fainted and fallen onto the ground. Her
past medical history was unremarkable. On physical
examination, the left arm was deformed, swollen,
and tender on palpation. Fracture was suspected.
Therefore, the patient was referred to Ratchaburi
Hospital for further management. At Ratchaburi
Hospital, plain film of the left humerus (Figure 1)
showed a geographic lytic lesion without sclerotic rim
at the midshaft. A displaced pathologic fracture was
also noted. No soft tissue calcification was observed.

Based on the clinical and radiographic findings,
the clinical impression was a benign bone tumor, such
as fibrous dysplasia or aneurysmal bone cyst, with
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Figure 1. Radiograph of the left humerus illustrating
a geographic lytic lesion without sclerotic rim at the
midshaft. A displaced pathologic fracture is also noted.
No periosteal reaction is observed.

pathologic fracture. Extended curettage of the bone
lesion was performed. Thereafter, open reduction
internal fixation (ORIF) with plate and screw was
applied to the fracture. Tissue from the curettage was
submitted for histopathology.

Histologic examination of the submitted material
(Figure 2) showed multiple fragments of acellular
laminated cyst wall. Some of these fragments were
observed in association with thin and eosinophilic
nucleated germinal cyst wall and protoscolices. Few
fragments of fracture callus and reactive fibrovascular
tissue with prominent granulomatous inflammation
with foreign body-type multinucleated histiocytes
were noted in the vicinity of the parasite. Echinococcal
osteomyelitis was diagnosed on the basis of the
aforementioned histopathologic findings.

The patient was treated with albendazole.
Additional assessment on the patient’s risk of infection
revealed that she has owned a dog. There was no
history of traveling to endemic areas of echinococcal
infection. Nine months after surgery, removal of
plate and screw was performed when the fracture was
healed. No evidence of the disease was documented
in the healed fracture site and elsewhere.

Discussion

Echinococcal osteomyelitis, a rare localization
of echinococcosis, is caused by E. granulosus. The
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Figure 2. Histopathology of the curettage specimen.
(A) Fragments of Echinococcus granulosus comprising
acellular laminated cyst wall (right lower corner), thin
eosinophilic nucleated germinal cyst wall (arrowhead),
and protoscolex (arrow). (B) The acellular laminated
cyst wall present in association with nucleated
germinal cyst wall. Note calcareous corpuscles within
the nucleated germinal cyst wall. (C) Protoscolex
liberated from a ruptured cyst. (D) Foreign body-type
multinucleated histiocytes surrounding the parasitic
cystwall. (E) Prominent granulomatous inflammation
with foreign body-type multinucleated histiocytes and
(F) fracture callus in the surrounding host tissue.

Hematoxylin & Eosin, original magnifications x100 (A, E,
and F), x400 (B, C, and D)

bone infection occurs by hematogenous seeding. The
frequently involved skeletal structures include the
spine, pelvis and femur®'?. The humerus is much less
frequently involved in both endemic and non-endemic
regions of the world®™!"-17. Cases with echinococcal
osteomyelitis of the humerus in the English literature
is summarized in Table 1. Regarding the non-endemic
areas, echinococcal osteomyelitis of the humerus has
been reported once in the English literature®. The
present case represents another case of echinococcal
osteomyelitis of the humerus that occurred in non-
endemic areas, and the first reported case in Thailand.

After being lodged within the bone, Echinococcus
produce hydatid larval cysts that fill the spaces
between the bony trabeculae and eventually result
in their resorption of the neighboring cortex. These
changes are typically reflected in a radiograph as
single or multiple expansile lytic lesions with cortical
thinning. Usually the lesion lacks a periosteal reaction.
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Table 1. A summary of cases with echinococcal osteomyelitis of the humerus in the English literature

Authors Year Number Age Gender Nationality Clinical Location
of cases presentation
Endemic regions*
Aslan et al.("» 2001 1 35  Female Egypt Pain and swelling N/A
Markonis et al.("9 2001 1 17 Male Greece Painless, enlarging  Shaft, especially the
mass distal part
Ozkan et al.('®) 2008 1 56 Male Turkey Pathologic fracture Metaphysis extend-
ing to the diaphysis
Laubscher et al.t” 2008 1 41 Male  South Africa Pathologic fracture Proximal diaphyseal
region
Nourbakhsh et al.(*) 2012 1 N/A N/A Iran Non-union fracture N/A
Bracanovic et al.() 1971 to 2010 3 N/A N/A Serbia Pathologic fracture Metaphysis, extend-
ing later to diaphysis
Gun et al.?” 2005 to 2016 1 N/A N/A Turkey N/A N/A
Non-endemic regions
Charit® 2007 1 35 Male India Painful swelling Entire scapula and
upper third of the
humerus
The present case 2018 1 18 Female  Thailand Pathologic fracture Midshaft

N/A=not available

* Referring to South America, Africa, Europe, Middle East, and Australasia®®!?

Osteosclerosis may be observed in the late stage of
the disease®”. In the present case, these characteristic
radiographic features were present. However, the
exclusive localization of the infection in the diaphysis
was unusual for hematogenous osteomyelitis. It is
because of the uncommon site of involvement, in
conjunction with rarity of the disease in Thailand,
that this case was initially misdiagnosed as a benign
bone tumor. In this situation, histopathology plays
a crucial role in making diagnosis of echinococcal
osteomyelitis.

Histopathologic diagnosis of echinococcosis
caused by E. granulosus can be rendered by
identification of the acellular laminated cyst wall,
which may be present in association with the thin,
eosinophilic, nucleated germinal cyst wall and/
or protoscolices. Parts of the parasite can induce
reaction in the surrounding host tissue. In echinococcal
osteomyelitis, the parasite induces resorption of
bony trabeculae and production of reactive fibrous
tissue infiltrated by a mixture of inflammatory cells
including lymphocytes, eosinophils, and plasma
cells. In addition, granulomatous inflammation
with foreign body-type multinucleated histiocytes
is observed in the vicinity of the parasitic parts!'-".
In this case, the authors made the diagnosis of
echinococcal osteomyelitis based on the identification
of the parasitic parts in the histologic sections of the
curettage specimen. In order of frequency, the acellular
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laminated cyst wall, the thin, eosinophilic, nucleated
germinal cyst wall, and protoscolices represented
the parasitic parts encountered in the histologic
sections. Regarding tissue reaction in the vicinity,
granulomatous inflammation with foreign body-type
multinucleated histiocytes was the most prominent
reaction identified. In addition, reactive fibrovascular
tissue with lymphocytic, plasmacytic, and neutrophilic
infiltrates and fracture callus were focally noted.
The findings in this case address histopathologic
characteristics of echinococcal osteomyelitis.

Conclusion

This particular case does suggest that echinococcal
osteomyelitis, despite its rarity, can be encountered
in non-endemic areas including Thailand. Since its
clinical and radiographic manifestations can mimic
tumors and other inflammatory conditions, the disease
might be overlooked. Histopathologic examination
of the lesion is crucial for making diagnosis of
echinococcal osteomyelitis.

What is already known on this topic?

In Thailand, echinococcosis is a rare disease.
Less than 30 cases have been reported since 1936.
Liver and lung are the two most commonly involved
organs. Musculoskeletal involvement was found in
less than 10%. None of these reported cases involved
long bones.
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What this study adds?

case

This report described the first indigenous
of echinococcal osteomyelitis of the humerus

in Thailand. Due to its rarity, histopathologic
examination of the lesion is crucial for making
diagnosis of echinococcal osteomyelitis since its
clinical and radiographic manifestations can mimic
tumors and other inflammatory conditions.
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