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A review of eleven cases of tuberculosis presenting as
sternal wound abscess after open heart surgery
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ABSTRACT
Background: Sternal wound infection with Mycobacterium tuberculosis is an uncommon yet highly challenging disease that
can be quite insidious with various presentations. We hereby provide a review of 10 cases in current literature and describe
an additional case which illustrates the difficulties associated with diagnosis.

Methods: We used PubMed and Google search engine to search the literature for all published papers reporting on cases
of sternal M. tuberculosis infections post open-heart surgeries.

Results: A total of 11 cases were presented, including a case of our own. The majority were males and were exposed to
endemic areas. The average age was 59.6 ± 15.5 years. Coronary artery bypass surgery accounted for 73% of procedures
and the average time to symptoms onset was 12.2 ± 16.6 months. Diabetes was the most reported non-cardiac comorbidity.
Presenting symptoms varied and only 5 patients had other organs involved. Blood tests and radiographic studies were nei-
ther sensitive nor specific. M. tuberculosis culture on debrided tissues was the most sensitive test but often forgotten ini-
tially. Diagnostic delay was seen in almost all cases, often leading to unnecessary courses of antibiotics and aggressive
surgical interventions. Finally, all patients responded well to anti-tuberculosis treatment, with reported treatment duration
ranging from 9 to 12 months.

Conclusion: M. tuberculosis infection of the sternum should be suspected in late-onset sternal wound infections post open-
heart surgery especially when the course is chronic and indolent.
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Introduction

Tuberculosis is primarily a disease of the lungs. However,
every organ system in the body can be involved. Extra-
pulmonary tuberculosis accounts for 19.3% and 18.7% of
all tuberculosis cases diagnosed in the European Union
and the United States of America, respectively [1,2].
Furthermore, these infections can occur with or without
concurrent lung involvement. The process of dissemin-
ation to extra-pulmonary organs is not completely
understood, but three theories have been suggested: (1)
bacterial spread as a late complication of lung disease;
(2) reactivation of latent foci that have settled within an
organ after hematogenous or lymphatic spread from the
primary site; (3) Contiguous extension from mediastinal
lymph nodes [3].

The incidence of post-operative sternal wound infec-
tions reaches 9.7% overall [3–5]. Such infections are usu-
ally caused by coagulase-negative Staphylococci and
Staphylococcus aureus and typically develop within 14
days after surgery [6]. Although less frequently encoun-
tered, the rapidly growing non-tuberculous mycobacteria,
including Mycobacterium fortuitum and Mycobacterium
abscessus, have been described in previous outbreaks of
post cardiac surgery sternal wound infections [7]. On the
other hand, Mycobacterium tuberculosis causing sternal
wound infection post sternotomy has been particularly
rarely reported. Its involvement in this entity has been
scarcely described in the literature and often neglected in
the teachings [3,5]. Therefore, sternal wound tuberculosis
is associated with delayed diagnosis resulting in compli-
cated clinical course. It also holds a high risk of dissemin-
ation to close contacts due to delayed infection control
measures. Consequently, physicians practicing in endemic
areas should familiarize themselves with its clinical fea-
tures for appropriate early management. Here we provide
a review of the current literature and describe a case that
went under the medical radar for quite some time.

Methods

We used PubMed and Google search engine to search
the literature for all published papers reporting on cases
of sternal M. tuberculosis infections post open-heart
surgeries with no time limit.

Case presentation

A 66-year-old man was admitted in July 2016 to the
American University of Beirut Medical Center for a grow-
ing sternal mass. The patient first noticed the mass

6 months prior to admission, and it progressively
increased in size over the last 3 months. He denied any
other symptoms. His medical history was relevant for
diabetes mellitus, congestive heart failure, and coronary
artery disease. In addition, he reported multiple previous
hospital visits for different medical complaints including
persistent right elbow swelling and pain, and left foot
pain with a nodular mass. Also, he had previous admis-
sions for pneumonia treated with levofloxacin. No his-
tory of chest trauma was reported but the patient
underwent two coronary artery bypass graft (CABG) sur-
geries in 2002 and 2015. Upon presentation, the patient
was afebrile and had stable vital signs. Physical exam
showed a sternotomy site scar with a 5� 5 cm non-ten-
der, non-erythematous bulging mass, right basal
crackles, right elbow swelling (Figure 1(A)), and a
5� 7 cm soft tissue mass over the dorsolateral aspect of
the left foot (Figure 1(B)).

Blood work-up showed normal total white blood cell
count with a differential of 59% neutrophils. On chest X-
ray, he was found to have a large right lower lobe con-
solidation with pleural effusion. Computerized tomog-
raphy (CT) scan of the chest showed multilobulated fluid
collection at the level of the sternotomy bed and
extending from the subcutaneous presternal region into
the superior mediastinum, loculated right pleural effu-
sion, and right lower lobe consolidation. Incision and
drainage of the sternal mass showed a multiloculated
abscess (Figure 1(C)).

Gram and acid-fast stains on drained fluid were both
negative but cultures grew M. tuberculosis after 3 weeks.
No prior contact with a TB infected patient could be
identified. Serum HIV antibodies were absent. HbA1c
was 9.1% of total haemoglobin. Right elbow synovial
fluid was aspirated and sent for mycobacterial cultures.

He was initially started on 4-drug combination oral
daily therapy (isoniazid, pyrazinamide, ethambutol, and
rifampicin). However, his isolate was resistant to isonia-
zid, which was stopped and replaced by levofloxacin
500mg daily. After ten days of incubation, the right
elbow aspirate also grew M. tuberculosis, confirming the
diagnosis of disseminated TB. The left foot mass was
also presumed to be part of disseminated disease;
hence, no tissue sample was necessary.

Our patient had a history of previous hospital visits
for rheumatologic and pulmonary complaints including
recurrent pneumonias and pleural effusions not thor-
oughly investigated. As such, his active tuberculosis was
most likely missed. One and a half year earlier, the
patient was referred to the pulmonary clinic for
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assessment of prominent mediastinal lymph nodes
found incidentally on CT scan of the chest. This was part
of a pre-surgical evaluation for his second CABG proced-
ure. A productive cough was reported at that time.
Endobronchial ultrasound guided aspiration of medias-
tinal lymph nodes showed a mixed population of lym-
phocytes and no evidence of malignancy. No cultures
were submitted and CABG was performed. Two months
later, he was hospitalized after presenting for cough and
fever. Chest X-ray was clear and CT-scan of chest again
showed prominent lymph nodes but clear lungs. Cough
and fever resolved after treatment with ceftriaxone and
levofloxacin. However, symptoms recurred later that
same year, with small right pleural effusion seen on
chest X-ray, and the patient was again treated for pos-
sible bacterial pneumonia. Around that same time, a
sternal lump along with right elbow pain and swelling
and left foot pain, were noticed. Magnetic resonance
imaging (MRI) of the left foot showed possible small
abscess and diffuse oedema of foot muscles and fat
along with ankle joint effusion and synovial thickening.
Later on, a left foot soft tissue mass developed and
reached 5� 7 cm in size. MRI of the right elbow also
showed advanced destructive joint disease with large
joint effusion. Meanwhile, a chest X-ray was done as part
of clearance before hernia repair. A right lower lobe con-
solidation was seen with pleural effusion but no

symptoms were reported. The following month, he pre-
sented to the cardiothoracic clinic for his sternal mass
and was admitted.

Discussion

Our literature review, using PubMed and Google search
engines, retrieved 11 papers of interest [5,8–17].
Two articles, describing 3 patients, were excluded due to
brevity of information [5,17]. The remaining 9 articles
described a total of 10 patients.

A detailed description of each patient is presented in
Table 1. Eight patients were males (73%) and 3 were
females (27%). The average age was 59.6 ± 15.5 years,
with a range of 16–72 years. Non-cardiac comorbidities,
tuberculin skin tests, and exposure to active TB person-
nel were not consistently mentioned. Nonetheless, dia-
betes mellitus was the most frequently reported
comorbidity [10,11,14,15].

Out of 3 patients, 2 had positive tuberculin skin test
in the past but were not subjected to treatment for TB
[8,15], and 1 had a negative skin test on current presen-
tation [10]. In addition, the majority of patients either
resided or travelled to a TB-endemic area. Exceptionally,
a US-born individual lacked travel history [15]. The
patient was a security guard at a local hospital and had
a history of latent TB 1 year prior to surgery, but was

Figure 1. (A) Right elbow swelling. (B) Left foot soft tissue mass. (C) Sternal site wound after mass incision and drainage.
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not treated. Moreover, 2 patients [10,11], 1 from Spain
and 1 from Greece also had no traveling history; never-
theless, records indicate a significant TB prevalence in
those 2 European countries [18,19].

Coronary artery bypass surgery accounted for 73% of
surgical procedures. The average time from surgery to
symptoms onset was 12.2 ± 16.6 months with a range of
0.5–60 months. The reported signs and symptoms var-
ied. Local sternal findings included pain and/or tender-
ness in 36%, erythema in 36%, purulent collections and/
or discharge in 91%, sinus tracts in 18%, and blisters in
9%. Systemic symptoms were seen in only 4 patients
[8,10]. Only 5 patients had concomitant TB infection in
other body sites. Of these, 3 had pulmonary TB [10,15],
and 2 had TB peritonitis [16]. One patient with pulmon-
ary TB also had TB arthritis.

Initial blood tests were non-specific. White blood cell
count was often normal. Inflammatory markers, includ-
ing C-reactive protein (CRP) and erythrocyte sedimenta-
tion rate (ESR), were often elevated but one patient had
a CRP of 1.4mg/dl [16]. Radiological findings were also
non-specific and often revealed fluid collections and
signs of osteomyelitis. Acid-fast bacterial stain, M. tuber-
culosis PCR, and L€owenstein–Jensen cultures were run
on various specimens including purulent discharge, sur-
gically drained pus, and biopsies. No single test was
positive in all patients but, overall, TB culture run on tis-
sue biopsy was the most sensitive. Ten patients grew
M. tuberculosis in cultures, while one patient had a com-
pletely negative microbiological workup and was diag-
nosed solely based on histological findings [9].

All cases demonstrated a prolonged delay in diagno-
sis with an average of 5.5 ± 7.4 months and a range of
0.75–24 months after presentation. This delay translated
into disease progression, long courses of unnecessary
antibiotics, and excessive surgical interventions that
might not have been required if medical treatment was
initiated early on. For example, 3 patients had sternecto-
mies with reconstruction after failing to respond to
antibiotics and debridements [8,11,16]. In addition,
1 patient had progression of symptoms from wound dis-
charge to 5� 7 cm deep soft tissue defect over a
6 months period, during which he underwent 7 surgical
debridements [16].

All 11 patients received anti-TB medications but treat-
ment duration was mentioned in only 5, with an aver-
age of 11.4 ± 1.3 months and a range of 9–12 months.
Furthermore, 9 patients had surgical management vary-
ing between incision and drainage, debridement, and
sternectomies. However, those surgeries preceded theTa
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initiation of anti-TB drugs when no diagnosis was still
made. Hence, the role of such procedures in the treat-
ment process is not clear. One patient was managed
entirely without surgical intervention and responded
well [10]. Nonetheless, surgical drainage and debride-
ment might have a higher diagnostic yield than wound
swabs and discharge samples. Moreover deeper samples
provide more accurate results since swabs might be con-
taminated with colonizing bacteria such as S. aureus
[11,14]. Eventually, all patients were doing well on fol-
low-ups.

The role of imaging in the diagnosis of sternal TB
seemed to be uncertain. This is in concordance with a
previous literature review on primary sternal osteomye-
litis, which found no single imaging modality to be
entirely specific for M. tuberculosis infection [20]. Results
from the review showed that conventional chest X-ray
was frequently the initial investigational tool of choice
but was overall neither sensitive nor specific for TB, and
often showed normal posteroanterior views and bone
sclerosis or destruction on lateral views. CT-scan was the
best at detecting bony changes and signs of osteomye-
litis while MRI was the best at detecting soft tissue
abnormalities and bone marrow involvement. Adding
contrast in both CT and/or MRI helped depict a cold
abscess in some cases, which is defined as a ring
enhanced fluid collection with no signs of active inflam-
mation. The presence of a cold abscess can be more
suggestive of an indolent infection and therefore might
help hint towards TB. Other reported MRI findings
include a low-intensity and bright-intensity enhancement
of the bone marrow on T1 and T2-weighted images,
respectively, and post-gadolinium enhancement on T1-
weighted image [20].

The pathogenesis explaining the sequential link
between open-heart surgery and TB infection of the
wound is not understood. One suggested explanation is
the activation of dormant TB in the setting of severe
body stress and immunosupression induced by the
rough nature of the surgical procedure, followed by
hematogenous spread of bacteria from its primary nidus
to the sternum [12]. The local inflammatory cascade can
perhaps increase the chance of sternal seeding via
bloodstream. Alternatively, direct bacterial spread to the
sternum may be caused by surgical tools contaminated
as a result of physical contact with silent intrathoracic TB
foci [12].

We believe that our patient’s musculoskeletal symp-
toms were not the first manifestation of his disease and
that his previous episodes of cough and fever were due

to pulmonary TB misdiagnosed as community acquired
pneumonia. His cough resolved after short courses of
levofloxacin, a drug with anti-tuberculosis effect, and his
response may have further delayed the diagnosis. The
importance of our case lies in demonstrating how tuber-
culosis is still misdiagnosed, even in endemic areas. Prior
to his diagnosis, our patient was seen multiple times by
several physicians but none considered TB. As a result,
both treatment and infection control measures were
delayed. The latter could have hazardous implications as
the patient was frequently visiting populated areas
including healthcare facilities.

Conclusion

Infection with M. tuberculosis can involve any organ sys-
tem and therefore should be considered when multiple
organs are affected. Although TB infection of the ster-
num is quite rare it should always be suspected in late-
onset sternal wound infections post open-heart surgery
especially when the course is chronic and indolent with
little constitutional symptoms and negative routine cul-
tures [12]. Failure to respond to broad-spectrum antibiot-
ics and recurrence despite surgical interventions should
also add to our clinical suspicion. The diagnosis of ster-
nal wound tuberculosis remains challenging in view of
the rarity of this entity. No definite recommendations on
the use of radiological studies to diagnose sternal TB
can be given at the moment. M. tuberculosis cultures on
tissue biopsy holds the highest diagnostic power but are
often not ordered due to low clinical suspicion, leading
to diagnostic delay. Therefore, physicians should be
highly vigilant, with emphasis on detailed medical his-
tory in an attempt to linking all the presenting illnesses
in a unified diagnosis. Prompt diagnosis leads to
improved outcome and avoiding delays in proper insti-
tution of infection control measures.
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