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Introduction

The bacillus Calmette-Guérin (BCG) vaccine is a safe live vaccine derived from an at-
tenuated strain of Mycobacterium bovis and mainly administered on infants for pre-
vention of tuberculosis. The rate of complications after inoculation of the BCG vaccine 
is relatively low; the reported complications include local skin reactions, abscesses, re-
gional lymphadenitis, osteomyelitis, and disseminated infections [1]. The most com-
mon complications include formation of a subcutaneous abscess around the inocula-
tion site and regional lymphadenitis [2,3]. Osteomyelitis is a systemic adverse reaction 
that rarely occurs after administration of the BCG vaccine. Although complications 
from BCG vaccination generally have a good prognosis, without proper diagnosis and 
treatment they can lead to severe sequelae [3,4]. We report a case of an 11-month-old 
male infant who developed a BCG-induced Mycobacterial abscess in the chest wall 
and osteomyelitis of the rib after administration of the BCG vaccine. The study proto-
col conformed to the ethical guidelines of the Declaration of Helsinki, and a written 
informed consent was obtained from the patient’s parents in accordance with the 
Chosun University Hospital Institutional Review Board (IRB No. 2020-03-003).

Case

An 11-month-old male infant developed a palpable mass approximately 6×3 cm in 
size on the right anterolateral chest wall on the right 5th to 8th ribs a month before 
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Abstract

The bacillus Calmette-Guérin (BCG) vaccine is a safe live vaccine mainly administered to infants to prevent tuberculosis; complications 
rarely occur after administration of the BCG vaccine. Herein, we report the case of an infant who developed a rare complication of a tuber-
culous abscess in the chest wall and osteomyelitis in the ribs after administration of the BCG vaccine at 1 month of age. An 11-month-old 
male infant was admitted to the hospital due to a palpable mass in the right anterolateral chest area detected about a month before hospi-
talization, with no tenderness, erythema, or lymphadenopathy. After thoracic computed tomography and ultrasonography, the cause of the 
abscess was suspected to be mycobacterial infection and the abscess was removed under general anesthesia. Chronic granulomatous in-
flammation with caseous necrosis was detected through a biopsy, and polymerase chain reaction was performed and Mycobacterium tu-
berculosis complex was detected. However, staining for acid-fast bacteria and microbiological cultures were negative. Based on these re-
sults, the patient was diagnosed with a tuberculous abscess and osteomyelitis in the chest wall owing to administration of the BCG vaccine. 
After being medicated with isoniazid and rifampicin for 6 months, the patient was successfully treated.
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presentation. The infant had a full-term normal delivery and 
weighed 3.1 kg at birth. The medical history of the infant did 
not include signs of immunodeficiency, since blood tests per-
formed at birth were normal and scheduled vaccinations were 
administered without significant complications. The patient 
had a history of BCG vaccination on the left upper arm 10 
months earlier; at the inoculation site there were no signs of 
infection except for the presence of linear scars with mild red-
ness. The patient had no history of chest injury, no contact 
with tuberculosis patients, and no history of medications. 

The lesion was not a sign of infection; there was no tender-
ness, erythema, or warmth. Moreover, lymphadenopathy was 
not observed during the physical examination (Fig. 1). Blood 
tests were performed, and revealed that the erythrocyte sedi-
mentation rate (14 mm/hr), white blood cell count (15,070 
mm3), and C-reactive protein levels (0.44 mg/L) were normal. 

In addition, fever, weakness, loss of appetite, cough, phlegm, 
hemoptysis, and weight loss were not observed. Computed to-
mography and ultrasonography were performed. In the tho-
racic computed tomography, a clustered or multiseptated low 
attenuation mass (7×2.6 cm) with a peripheral rim enhance-
ment was detected on the anterolateral aspect of the right chest 
wall on the anterior arcs of the right 5th to 8th ribs (Fig. 2A). 
An osteolytic bone lesion was present on the adjacent anterior 
arc of the 5th rib (Fig. 2B). The radiologist reported that the 
cause of the chest wall abscess and adjacent osteomyelitis with 
moderate chronicity was a mycobacterial infection. 

There was no active parenchymal lesion on either of the 
lungs with definite evidence of active tuberculosis pneumonia. 
Diagnostic ultrasonography and fine-needle aspiration were 
performed, indicating no change in the size of the abscess; 
hence, the presence of a soft tissue abscess rather than a hema-
toma was confirmed.

Surgery was performed under general anesthesia for re-
confirmation and removal of the mass. We found the abscess 
in the subcutaneous layer. Pus was observed when the dissec-
tion took place. Irrigation was performed to remove the pus 
and devitalized tissues were removed. We then conducted de-
bridement and curettage on the bone erosion area without re-
secting the bone. A thoracic surgeon checked for the presence 
of invasions in the thoracic cage and found none. The tissue 
obtained during surgery was submitted for histopathological 
examination, where chronic granulomatous inflammation 
with caseous necrosis was observed. Polymerase chain reac-
tion was conducted for the detection of Mycobacterium tuber-

Fig. 1. Preoperative view of protruding mass in the right chest 
wall.

Fig. 3. Biopsy image of the abscess. Chronic granulomatous in-
flammation with caseous necrosis (arrow) (H&E, ×100).

Fig. 2. Preoperative radiological images. (A) Preoperative com-
puted tomography scans. Approximately 7×2.6 cm multiseptat-
ed mass (arrow) on the anterolateral chest. (B) Approximately 
1.5 cm osteolytic bone lesion (arrow) in the right 5th rib.
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culosis complex and the result was positive (Fig. 3). Acid-fast 
bacteria and microbiological cultures were found to be nega-
tive for tuberculosis. 

Based on the test results and the patient’s medical history, 
we diagnosed the patient as having tuberculous abscess and 
osteomyelitis caused by BCG vaccine. After treatment with 
isoniazid (10 mg/kg) and rifampicin (10 mg/kg) for 6 months, 
the symptoms improved and no complications were observed 
(Fig. 4).

Discussion

The BCG vaccine is a live vaccine used worldwide to prevent 
tuberculosis. In Korea, 96% to 97% of infants receive BCG 
vaccination at 4 weeks after birth [2]. The rate of complica-
tions after administration of the BCG vaccine is 0.01% to 
3.6%; the most common complications include formation of 
abscess around the inoculation site and regional lymphadeni-
tis [2,5]. In the present report, no lymphadenitis was observed, 
but the location of the abscess in the anterior chest instead of 
at the inoculation site was noted. Though prognoses of com-
plications from administration of the BCG vaccine is good 
among immunocompetent children, when a rare complication 
such as osteomyelitis occurs, delayed treatment may lead to 
impaired growth of the invaded bone, fistula in the surround-
ing tissues, or recurrence of the abscess [3]. However, in our 
case, the infant did not show any sign of infection and preop-
erative radiological examination was the only modality that 
revealed invasion in the rib. Debridement and curettage were 
performed without bone resection in the invaded rib area, and 
the bone lesion showed improvement in the postoperative fol-
low-up computed tomography.

The treatment of complications from administering the 

BCG vaccine in the chest wall has been previously discussed 
[4,6]. Since the delayed treatment of osteitis or osteomyelitis 
from BCG vaccine can lead to irreversible sequelae in child-
aged patients, surgical removal and anti-tuberculosis drug 
treatment are recommended [3,4]. Several studies advise start-
ing an anti-tuberculosis drug treatment at an early stage as 
surgical treatment is not always the method of choice [1-6]. 

In the present study, mycobacterial cultures from samples 
provided by aspiration during ultrasonography and from sur-
gical evacuation of the abscess were negative. However, poly-
merase chain reaction was performed and M. tuberculosis 
complex was detected. According to studies by Hengster et al. 
[5] and Aribas et al. [7], bacteria can be cultured from approx-
imately 46% of individuals within 20 weeks of vaccination but 
may not be cultured afterwards. Bacteria could not be cultured 
in this study as too much time had passed since the vaccina-
tion. In patients without cultured bacteria or any history of 
contact with patients with tuberculosis, it is not easy to suspect 
the cause of an abscess would be tuberculosis. Based on the 
polymerase chain reaction results indicating detection of M. 
tuberculosis complex from the preoperative ultrasound aspira-
tion sample, as well as the sample biopsy results obtained dur-
ing the surgery and the radiological examination results, we 
made a definitive diagnosis of tuberculosis infection and 
therefore an anti-tuberculosis drug treatment was adminis-
tered.

The regimen for anti-tuberculosis drug treatment may differ 
depending on the country of treatment or the therapist [3,4]. 
In several papers, a regimen consisting of isoniazid and rifam-
picin were used in children [3], and the World Health Organi-
zation’s 2014 guideline recommends administering isoniazid 
(10 mg/kg, range of 10–20 mg/kg, maximum 300 mg/day) and 
rifampicin (15 mg/kg, range of 7–15 mg/kg, maximum 600 
mg/day) for more than 6 months as first-line anti-tuberculosis  
treatment for children with tuberculosis.

Several case studies, though with symptoms different from 
those of the infant in our study, reported the presence of ab-
scess after administration of the BCG vaccine in patients aged 
8 to 17 months. Even if the small number of cases prevents ro-
bust statistical analysis, it should be acknowledged that com-
plications can occur several months after administration of 
the BCG vaccine. The possibility of “BCG-oma” should be 
considered when diagnosing lesions on children aged 12 
months old [3,7,8].

Masses that develop in the chest wall of children can be due 
to an underlying disease, congenital abnormality, trauma, 

Fig. 4. Computed tomography images of the patient 9 months 
after surgery. (A) Near complete postoperative improvement in 
the right anterior chest wall. (B) The osteolytic bone lesion is im-
proved. 
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neoplasm, or infection [9]. Differential diagnosis is important 
for these masses on the chest because treatment is determined 
by the cause. Therefore, it is important to have precise clinical 
records on the birth, past, and contact histories and to accu-
rately assess the condition of the patient at the time of visit by 
conducting laboratory tests. Most importantly the mass must 
be differentiated from other granulomatous masses through a 
histopathological test that confirms it is a BCG vaccination-
induced infection. To conclude, as the mass had developed in 
the infant of the present study due to administration of the 
BCG vaccine, a detailed medical history, physical examina-
tion, radiology, and biopsy would be useful to establish a posi-
tive diagnosis in patients with similar clinical signs and epide-
miological context.
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