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INTRODUCTION

Emphysematous osteomyelitis, an extremely rare infec-
tion, is associated with significant morbidity and mor-
tality. Intraosseous gas if seen in extra-axial skeleton, 
it is pathognomonic of infectious etiology1. After first 
description by Ram et al1 in 1981, 34 cases have been 
reported globally till date1,2. 

Here, we report the case of a 58-year-old female 
with uncontrolled diabetes mellitus, who presented with 
emphysematous osteomyelitis involving sternum and 
clavicle due to Escherichia coli that had spread hema-
togenously from the urinary tract. This is the second case 
worldwide with emphysematous osteomyelitis of ster-
num and clavicle.

 

CASE REPORT

A 58-year-old woman with uncontrolled diabetes and 
hypertension was admitted to the Emergency Depart-
ment at Max Super Specialty Hospital, Ghaziabad (In-
dia) due to pain on the left side of the chest for 10 days 
associated with swelling on same side for the last 2 days. 
She denied any history of trauma or surgery. On admis-

sion, her pulse rate was 118/min, blood pressure (BP) 
140/90 mmHg, respiratory rate 36/min, SpO2 89% on 
room air, temperature 101oF in the axilla.

Laboratory data showed normocytic normochro-
mic anaemia (Hb 9.2 g/dL) with neutrophilic leucocy-
tosis (TLC 16.91 x 109/L), differential count showed 
neutrophil 97%, lymphocyte 3% and a normal platelet 
count of 157 X 109/L. Liver function test showed direct 
hyperbilirubinemia (total bilirubin 3.0 mg/dL, direct 
bilirubin 2.9 mg/dL) with transaminitis (SGOT 81 U/L, 
SGPT 58 U/L, ALP 641 U/L, GGT 486 U/L). Her re-
nal function test showed serum urea 123.2 mg/dl, serum 
creatinine 2.1 mg/dL suggested acute kidney injury. She 
had elevated D dimer: 2308 ng/ml, CRP: 161.33 mg/l, 
ESR: 93 mm/hr. Her glycosylated hemoglobin (HbA1c) 
level was 9.4%. Serum procalcitonin was 7.15 ng/ml. 
Urinalysis showed 20 pus cells with trace proteinuria. 
Blood and urine culture were obtained prior to initiation 
of empirical antibiotics. She was initially managed with 
intravenous broad spectrum antibiotic along with fluids.

The chest non-contrast computed tomography 
(NCCT) scan revealed bulky left pectoralis muscles and 
left sternocleidomastoid muscle with multiple large air 
loculi in intermuscular fascial planes and medial part of 
left clavicle, left sternoclavicular joint, manubrium ster-
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erichia coli, which was sensitive to carbapenem, pipera-
cillin/tazobactam, cefepime and colistin and resistant 
to ceftriaxone, amoxicillin, ampicillin. Blood and urine 
culture also developed E. coli with same antimicrobial 
susceptibility. She was continued on the same antibiotics 
and supportive treatment and antibiotics were continued 
for 4 weeks.

A follow up CT conducted 4 weeks after admis-
sion showed an opacified subcutaneous sinus tract ex-
tending from the left upper chest wall into retrosternal 
soft tissues at the level of the sternoclavicular joint, per-
sisting heterogeneous soft tissue density in relation to 
left sternoclavicular joint, left clavicle, manubrium ster-
ni, as well as body of sternum with small air containing 
collections in retrosternal soft tissue (Figures 5 and 6). 
At the last follow-up after 3 months from admission, she 
was in good health, and her wound was healed.

ni, and proximal body of sternum (Figures 1 and 2). An 
orthopaedic consultation was performed at the Max Su-
per Specialty Hospital, Ghaziabad (India) which advised 
MRI thorax which was done showing diffuse heteroge-
neous marrow signal in the medial end of left clavicle 
and manubrium sterni, surrounding soft tissues appear 
heterogeneous, with diffuse hyperintensity within the 
left pectoralis muscle groups, heterogeneous area with 
multiple signal voids within, in relation to medial end of 
left clavicle with extension into retrosternal soft tissues, 
likely corresponding to air containing collection as not-
ed on CT scan (Figure 3 and 4).

Empirical antibiotic therapy with IV meropenem, te-
icoplanin and clindamycin were initiated in the modified 
dose (as per renal function parameter). Surgical decom-
pression of the affected areas revealed foul odour pus 
from sternum and left clavicle. The pus developed Esch-

Figure 1. Left pectoralis muscles and left sternoclei-
domastoid muscle with multiple large air loculi in 
intermuscular fascial planes and medial part of left 
clavicle.

Figure 2. Left sternoclavicular joint, manubrium 
sterni, and proximal body of sternum.
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cal antibiotic therapy should include drugs with activity 
against Enterobacteriaceae and anaerobes along with 
source control by surgical drainage from abscess, which 
becomes a must to improve the outcome of these patients.

CONCLUSIONS 

Here we report a rare case of emphysematous osteomyeli-
tis of the sternum and clavicle due to hematogenous spread 
of E. coli. Our patient recovered completely as a result 
of prompt diagnosis, early initiation of broad spectrum 
antibiotics, aggressive surgical decompression and good 
glycaemic control. One must be aware that intraosseous 
gas in the extra axial skeleton is a sign of emphysematous 
osteomyelitis which can be fatal, if not managed in time.

DISCUSSION

Emphysematous osteomyelitis is an extremely rare and 
serious infection with high mortality and morbidity, espe-
cially in patients with uncontrolled diabetes3,4. Presence 
of intraosseous gas in extra-axial skeleton is pathogno-
monic of emphysematous osteomyelitis and it was first 
described in 1981 by Ram et al1. Globally 34 cases of 
emphysematous osteomyelitis have been reported in 
English literature2. Degenerative disease, osteonecro-
sis, bone malignancy, compound fractures, penetrating 
wounds, and lymphangiomatosis of the bone are the 
various differential diagnosis which should be consid-
ered in such a presentation5,6,7. Sites commonly involved 
are vertebrae, pelvis, sacrum, femur, tibia, fibula and 
mid foot3,4,8,9. However in our case, sternum and clavicle 
were involved and only one such case has previously 
been reported10. Members of Enterobacteriaceae (E. 
coli, Klebsiella pneumoniae) and anaerobes (Fusobacte-
rium necrophorum) have been commonly isolated from 
mono and polymicrobial infections, similar to our case, 
where E.coli was the causative organism. Gram positive 
organisms such as Staphylococcus aureus, non-haemo-
lytic streptococci, Enterococci and Pseudomonas spp. 
have been isolated in post-surgical infection3. Spread of 
infection commonly occurs hematogenously but may 
also spread from an intra-abdominal surgery, spinal sur-
gery, from skin or soft tissue infection8. Possible source 
of hematogenous spread in our case was urinary tract 
infection which led to emphysematous osteomyelitis. 

Diabetes mellitus and malignancy are two of the known 
comorbidities which increase the risk for emphysematous 
osteomyelitis due to immune function dysregulation3. In 
our case, immunosuppression could be due to uncontrolled 
diabetes mellitus resulting in this near fatal disease. 

Pain at the infected site and fever are the most com-
mon symptoms at the time of presentation2. Keen clinical 
eye alone, however, is insufficient for diagnosis or prog-
nostication as it is difficult to distinguish emphysematous 
from non-emphysematous osteomyelitis. Radiological 
investigation, hence is crucial for prompt diagnosis and 
management to increase survival in such cases. Empiri-

Figure 3. MRI Thorax showing diffuse heteroge-
nous signal in left  clavicle and manubrium sterni 
with diffuse hyperintensity within left pectoralis 
muscle group.

Figure 4. MRI Thorax showing left clavicle and manubrium 
sterni with left pectoralis muscle group involvement.
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Figure 5. Heterogeneous soft tissue density in rela-
tion to left sternoclavicular joint, left clavicle, manu-
brium sterni.

Figure 6.  Body of sternum with small air contai-
ning collections in retrosternal soft tissue.
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