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□ CASE REPORT □

Myositis Ossificans of the Hip Due to Pyogenic Arthritis
Caused by Campylobacter fetus Subspecies fetus

Sho Nishiguchi 1, Ichiro Sekine 1, Shun Kuroda 1, Morihiko Sato 2 and Izumi Kitagawa 1

Abstract

A 61-year-old woman was admitted with severe hip pain causing immobility and high serum levels of in-

flammatory markers. The patient had a medical history of diabetes. She had been scheduled to undergo right

hip replacement surgery for the treatment of osteoarthritis associated with gradually progressive pain. On ad-

mission, an enhanced abdominal computed tomography scan showed an abnormal increase in synovial fluid

surrounding the right ilium, with piriformis muscle calcification. Subsequent blood and specimen cultures

identified Campylobacter fetus subspecies fetus. This is a rare report of a case of myositis ossificans followed

by C. fetus pyogenic arthritis of the hip.
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Introduction

Myositis ossificans (MO) is a rare and benign bone-

forming condition of the muscles that may be mistaken,

both clinically and histologically, for sarcoma (1, 2). In

many of the cases in which MO is diagnosed, there is

marked dysfunction around the muscles (3). MO usually oc-

curs after trauma in the muscles of the extremities (4, 5);

patients with an infection-related etiology, including septic

arthritis, are rare (6). There are no previously reported cases

of MO of the hip due to pyogenic arthritis caused by Cam-
pylobacter fetus subspecies fetus. We herein describe a rare

case of MO that occurred after C. fetus pyogenic arthritis of

the hip.

Case Report

A 61-year-old woman with diabetes mellitus presented

with a one-month history of progressive right hip pain. She

had been aware of discomfort of the right hip joint for the

previous seven months. Her orthopedic surgeon had sched-

uled right hip surgery for the treatment of osteoarthritis.

However, her pain became intolerable, and she became un-

able to walk. She was admitted to our hospital to investigate

the cause of the right hip arthralgia and her high serum lev-

els of inflammatory markers. There were no symptoms of

abdominal pain or diarrhea. She had been diagnosed with

hyperglycemia several years previously during a health

check, however, she thereafter never again visited a medical

facility for any follow-up treatment. The patient denied a

history of trauma or excessive alcohol consumption. The pa-

tient had two dogs that had no history of diarrhea.

The patient’s body temperature was 37.2℃, her blood

pressure was 126/76 mmHg, and her heart rate was 96 beats

per minute. She was obese, with a body mass index of 28.7

kg/m2. A physical examination revealed tenderness, warmth,

and swelling of the right hip; pain upon movement; and a

difference in the lengths of the bilateral lower limbs. There

were no scars, abdominal tenderness, or any other joint pain.

A laboratory investigation revealed the following findings:

white cell count, 19,700/μL with 90% neutrophilic leuko-

cytes; hemoglobin, 11.2 g/dL; platelet count, 54.5×104/μL;

total protein, 6.0 g/dL; albumin 2.2 g/dL; creatinine, 0.51

mg/dL; estimated glomerular filtration rate, 92.0 mL/min, C-

reactive protein, 35.4 mg/dL, and hemoglobin A1c, 6.7%. A
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Figure　1.　Pelvic X-ray: Bone dislocation.

Figure　2.　Contrast-enhanced coronal CT s.

Figure　3.　Contrast-enhanced coronal CT s.

urinalysis revealed a few white and red blood cells under

high-power fields, and >1 gram-negative rod bacterium,

which were suggestive of Escherichia coli. A pelvic X-ray

showed destruction of the right hip joint, but no obvious ec-

topic bone formation around the hip (Fig. 1). Trans-thoracic

echocardiography revealed no vegetation and no valve regur-

gitation. Contrast-enhanced abdominal computed tomogra-

phy (CT) revealed fluid around the right hip and partial cal-

cification within the surrounding iliopsoas muscle, sugges-

tive of MO (Fig. 2). However, no other abnormal findings

(including an aneurysm) were detected. Magnetic resonance

imaging (MRI) could not be performed due to the patient’s

intolerance of severe pain. On admission, the intravenous

administration of ceftriaxone (2.0 g/day) and vancomycin

(1.5 g/day) was initiated to treat a urinary tract infection

caused by gram-negative rods, and for presumptive arthritis

of the hip due to a gram-positive coccus. The patient’s fever

rapidly normalized after the initiation of antibiotic therapy.

The blood cultures yielded gram-negative curved rods on

the 4th day after admission. Thus, on the 5th day after ad-

mission, a CT-guided right hip joint fluid aspiration was

performed to identify the pathogen via culture. A pathologi-

cal investigation of the calcification was not possible due to

the small volume of aspirate that was obtained. Gram stain-

ing of the aspirated fluid also revealed gram-negative curved

rods. In an external laboratory, the gram-negative curved

rods were found to grow on blood agar at 25℃ and 42℃,

which was suggestive of Campylobacter jejuni, E. coli, or

C. fetus. In addition, because of their short length, the gram-

negative curved rods from the blood and aspirated fluid cul-

tures were evaluated for C. fetus on the 16th day after ad-

mission. Subsequently, the specimen was sent to a university

laboratory for a multiplex polymerase chain reaction (PCR),

which led to the identification of C. fetus subspecies fetus.

An antibiotic sensitivity assay using the disc method showed

that the strain was susceptible to ampicillin, ceftriaxone,

gentamicin, minocycline, levofloxacin, cefepime, fosfomy-

cin, and imipenem/cilastatin. The antibiotic therapy was

switched to intravenous ampicillin (8.0 g/day) according to

the sensitivity determination. The patient’s pain was partially

relieved, but remained during movement. A follow-up

enhanced-contrast coronal CT scan on the 11th day after ad-

mission revealed that fluid remained around her right hip

and expanding calcification involving the right iliopsoas

muscle (Fig. 3). MO was finally diagnosed due to deteriora-

tion of the borne-forming condition. The patient was trans-

ferred to another hospital with an orthopedic surgery depart-

ment to undergo surgical drainage at three weeks following

admission. On the third day after the transfer, right hip de-

bridement was performed and the pus in her hip joint was

removed by washing. Intravenous ampicillin treatment for

seven weeks and oral amoxicillin therapy were subsequently

initiated. Four months after discharge, and soon after switch-

ing to oral medication, the patient underwent total hip ar-

throplasty. However, three weeks after the surgical treat-

ment, she was diagnosed with artificial joint infection,

which required an additional two months of antibiotic ther-

apy. Finally, after three surgeries, the patient regained the

ability to walk.

Discussion

In the present case, C. fetus pyogenic arthritis developed

in a patient with a long history of osteoarthritis who had

been scheduled to undergo replacement surgery of the right

hip. In addition, the patient showed MO upon admission in

the absence of trauma.

MO, which is also known as heterotrophic calcifica-

tion (7), occurs as a result of muscular trauma. Trauma in

young athletes accounts for 75% of all MO cases (2, 8).
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Other possible etiologies include infection, burns, neuromus-

cular disorders, hemophilia (factor-IX deficiency), and drug

abuse (6). The mechanism underlying the development of

MO remains unclear. Early in the disease, the lesion is soft

and painful and, within a few weeks, a firm and often pain-

ful mass develops in the affected muscles. This lesion ma-

tures over 12 months, and eventually ossifies and becomes

painless. MO is often confused with, and must be distin-

guished from, sarcoma (7). In 10-20% of patients, it results

in significant functional deficits including the interference of

join motion and a limitation in the range of motion (9). Re-

habilitation to prevent such deficits is important. MO is a

self-limited disease and can resolve spontaneously (10).

The mechanism underlying the development of MO due

to infection is unclear; however, it has been suggested that a

reactive condition induced by infection may be in-

volved (11). Previous reports have included cases of tetanus
and odontogenic infection (12, 13). In a report of MO asso-

ciated with pyogenic arthritis in pediatric patients, there

were cases of post-pyogenic arthritis of the hip (14). MO

developed in 4 of 39 (10.3%) patients with pyogenic arthri-

tis of the hip who required surgical treatment (14). As in

these cases, infection may be one of the triggers of MO. In

the present case, the patient’s MO might have been caused

by pyogenic arthritis due to C. fetus, which is a rare etiol-

ogy, since infection is one of the less common non-

traumatic causes of MO.

Although MRI has been shown to be useful in the diag-

nosis of MO, we did not perform MRI of the patient’s hip

in the present case (15). In a previous study, MRI revealed

various characteristics of the lesions at different stages (15).

In the early stage, the lesion is typically isointense on T1-

weighted images and hyperintense on T2-weighted images.

Thus, the early stage of MO may mimic an aggressive soft

tissue malignant mass, whereas, a hypointense border corre-

sponding to peripheral calcification is observed in the inter-

mediate stage. However, in the late stage, the intensity is de-

creased due to dense ossification and fibrosis.

Pathological investigation is the gold-standard method for

the diagnosis of MO. In the present case, we were unable to

perform a pathological analysis of the calcification in the le-

sion. In a previous study, MO passed through three stages:

early, intermediate, and late (16). In the early stage, at 7-10

days, there was a central core of myxoid matrix and fibro-

blasts, and a minor peripheral osteoid component. In the in-

termediate stage, the fibroblasts had differentiated into os-

teoblasts and had begun to secrete an osteoid matrix, initiat-

ing from the periphery. Thus, a shell of lamellar bone

formed around the lesion and progressed centripetally. In the

late stage, mature lamellar bone was observed. It takes 7-8

weeks for a lesion to attain maturity. Following maturation,

the lesion may regress in size and. It will spontaneously re-

solve in approximately 30% of patients (17). Trauma is rec-

ognized as one of the triggers of the pathogenesis of MO. In

previous studies, a signal from the site of trauma, such as a

bone morphogenetic protein (BMP), may stimulate the mes-

enchymal cells to differentiate into chondroblasts or os-

teoblasts in the early stage of MO (18, 19). Based on this

finding, it has been hypothesized that infection may induce

signaling agents, such as BMP, in the early stages of

MO (13). Thus, in the present case, pyogenic arthritis may

have had an important role in the pathogenesis of MO.

C. fetus is a relatively rare an infectious agent of humans

and its identification is challenging. Campylobacter is a

well-known, major cause of gastrointestinal tract infections

in humans. C. jejuni, which is the most common species of

this genus, accounts for >88% of the gastrointestinal infec-

tions caused by Campylobacter (20). C. jejuni infections

usually occur in previously healthy patients and cause diar-

rhea. Conversely, C. fetus infections occur in patients with

an underlying malignancy or diabetes, or those receiving im-

munosuppressive treatment (21, 22). Furthermore, C. fetus
infections rarely cause diarrhea, but are associated with sys-

temic symptoms, including fever, chills, and myalgia, which

are symptoms of bacteremia (23-25). In addition, C. jejuni
infections are usually self-limited and occur in healthy pa-

tients, whereas C. fetus infections may be fatal in patients

who are immunocompromised or elderly (26). The isolation

of C. fetus from clinical specimens is difficult and generally

takes >72 hours due to its inability to metabolize glucose

and its slow growth rate (27-29). C. fetus usually grows at

25-37℃; however, numerous laboratories routinely incubate

at 42℃. Thus, in standard laboratories, the incubation tem-

perature should be modified from the routine temperature in

order to detect C. fetus (30). C. fetus is divided into three

subspecies: C. fetus subsp. fetus, C. fetus subsp. venerealis,

and C. fetus subsp. testudinum subsp. nov (31). Bacteriologi-

cal strain typing methods involving pathogen culturing, such

as the API-CAMPY Identification Kit from bioMérieux, are

available as a diagnostic tool for the differentiation of the

subtypes; however, reliable subspecies identification requires

a multiplex PCR using a 16S rRNA-PCR, which may be

completed within several hours and which is as an alterna-

tive to bacteriological strain typing (32-35). C. fetus. subsp.

fetus has been isolated from wild and domestic cattle, sheep,

goats, pigs, cats, and fowl (21, 36, 37). These animals are

considered to be a source of the infections that are caused

by this organism (38). Thus, patients with an underlying

malignancy or diabetes, or those receiving immunosuppres-

sive treatment, should avoid contact with these animals.

C. fetus is a rare cause of soft tissue, bone, and joint in-

fections (39); C. fetus pyogenic arthritis is especially rare. It

is well-known that C. fetus causes bacteremia; however,

there are few reports of septic arthritis caused by C. fetus in

which C. fetus was isolated from blood cultures (40-42).

The cases in which C. fetus arthritis was diagnosed using

isolates obtained by arthrocentesis are listed in Ta-

ble (38, 40-47). The average age of the patients was 70

years and 6 of the patients (55%) were men. The countries

and/or regions in which the cases were reported are as fol-

lows: the United States, n=4; France, n=2; Asia, n=2; Can-

ada, n=1; the United Kingdom, n=1; and New Zealand, n=1.
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A total of 6 patients (55%) had C. fetus subsp. fetus, and 5

patients (45%) had an unknown subtype. Among the patients

in whom a joint location of C. fetus was determined, 5

(45%) cases involved the knee, 5 (45%) involved the hip,

and 1 (9%) involved the shoulder. Among the 5 patients

with knee arthritis, 3 (60%) were associated with a pros-

thetic joint infection and 2 (40%) with a native joint infec-

tion. In addition, among the 5 patients with hip arthritis, 3

(60%) were associated with a prosthetic joint infection and

2 (40%) with a native joint infection. A total of 5 patients

(45%) developed systemic bacteremia due to C. fetus. An

analysis of the underlying disorders associated with the bone

or joint showed that 6 patients (55%) had osteoarthritis, 4

(35%) had rheumatoid arthritis, 3 (27%) had a bone injury

or fracture, and 1 patient (9%) had no obvious bone or joint

disorder. In addition, 5 patients (45%) had diabetes and 2

(17%) had a history of alcohol abuse. Five patients (45%)

were treated with immunosuppressants. Furthermore, half of

the patients received inconsistent intravenous penicillin or

cephem antibiotics and almost all of the patients required in-

travenous antibiotic treatment for at least 2 weeks, with the

exception of 1 patient whose infection lasted for 10

days (43).

The optimum combination of antibiotics and duration of

treatment for C. fetus infections have yet to be established.

Intravenous ampicillin is known to lead to a good outcome

in patients with C. fetus infections. If a C. fetus infection

leads to an endovascular infection, at least four weeks of an-

tibiotic treatment with ampicillin or gentamicin may be re-

quired (48). Imipenem or meropenem are good alternatives,

but should be switched to narrow spectrum antibiotics fol-

lowing an antibiotic sensitivity assay to prevent the develop-

ment of resistant bacteria (49). In this case, the patient was

treated with intravenous ampicillin for seven weeks, fol-

lowed by oral amoxicillin therapy for C. fetus pyogenic ar-

thritis. Ampicillin, which is a narrow-spectrum bactericidal

intravenous antibiotic, was selected based on a sensitivity

assay, and also because the use of broad-spectrum antibiot-

ics for long periods has been shown to promote the develop-

ment of resistant bacteria.

If the condition of a patient with pyogenic arthritis does

not improve after an appropriate antibiotic regime, immedi-

ate surgical drainage is essential (14). In the present case,

the patient with a long history of osteoarthritis presented

with severe hip pain, which was initially attributed to the

worsening of her osteoarthritis. Pyogenic arthritis and subse-

quent MO are associated with a high risk of joint disabil-

ity (6, 9); thus, an early diagnosis and drainage were re-

quired to reduce the significant morbidity associated with

MO.

In conclusion, MO is a rare and benign condition that is

typically caused by muscular trauma but which may infre-

quently occur in patients who have not experienced trauma

due to the presence of an infection, such as pyogenic arthri-

tis. In addition, C. fetus may be a rare cause of pyogenic ar-

thritis in patients who are immunocompromised or who have
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a history of close animal contact. In order to prevent the im-

paired mobility of the joint due to subsequent MO, physi-

cians should be vigilant when treating pyogenic arthritis in

immunocompromised patients who present with severe joint

pain.
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