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Introduction

Tuberculosis (TB) is an essential problem for healthcare systems
especially in developing countries. TB continues to pose a significant
global health burden [1]. Bacillus Calmette-Guérin (BCG) is an
important vaccine used to prevent Tuberculosis (TB), especially
meningeal TB and disseminated TB disease in children [2]. BCG is
prepared from live bovine tuberculosis bacillus, and is given to protect
against TB. Although vaccination against TB by means of BCG is
widespread all over the world and is generally considered to be safe,
but serious adverse reactions can occur. These may be minor such
as abscess formation or skin ulceration at the site of vaccination to
major adverse reaction such as fatal disseminated infection especially
in patients with immune deficiency [3]. These adverse reactions
after BCG vaccination depend on the BCG dose, vaccine strain,
vaccine administration method, injection technique, and recipient’s
underlying immune status [4].

The aim of this case report is to point out that clinical suspicion
of BCG-induced osteomyelitis is warranted in pediatric patients with
chronic symptoms of pain, limping, swelling and a limited ROM in
the extremity. We also aimed to remind that imaging and culture
studies may guide the clinician although tissue biopsies and genetic
tests can confirm the histopathology and to review related articles.

Case Presentation

A 1 year 9 months old boy was brought to our pediatric OPD for a
progressively enlarging and painful left knee mass for more than one
month. History of injury to said knee with swelling for more than one
month ago was informed. BCG vaccination was received at 5 months
of age. There were no symptoms of fever, chronic cough, any weight
lost, lethargy nor poor appetite noted. Ultrasonographic examination
of medial portion of left knee with linear array transducer was
performed and found; 1. one hypoechoic soft tissue mass 4.0 x 3.6
x 1.8 cm with floating multiple hyperechoic foci noted over medial
aspect of left knee, 2. discontinuity of left lower femur suspicious of
fracture, 3. hypoechoic and hyperechoic foci in the medullary region
of left lower femur suspicious of tumor with pathologic fracture and

granulation tissue. Tentative diagnosis by sonographic examination
was pathologic fracture of left lower femur with granulation tissue
over medial aspect of left knee. Radiographic study showed Iytic
lesions at distal femoral metadiaphysis, with periosteal reaction and
soft tissue swelling (Figure 1). Laboratory tests showed leukocytosis
with normal C-reactive protein. MRI of the left knee without contrast
enhancement showed; 1. a 4.2 cm multiloculated cystic lesion with
extraosseous and epiphyseal extension in medial aspect of distal
femoral metaphysis (Figure 2), 2. cortical erosion and bony sclerosis,
3. intact anterior and posterior cruciate ligaments and intact medial
and fibular collateral ligaments, 4. no evidence of meniscal tear or
joint effusion or chondromalacia patellae. Operative management
by debridement and saucerization, curettage of the distal femur
and left long leg splint were done. Acid Fast (AFB) stain and TB
culture of the bony tissue specimen were performed and were also
sent to CDC. Results revealed the etiology of osteomyelitis was due
to Mycobacterium bovis, which was proved to be BCG related. No
TB contact history noted. Histopathology of bony tissue specimen
revealed chronic granulomatous inflammation with foci of necrosis
and multinucleated giant cells suggestive of Langhans’ giant cells; no
fungal or mycobacterial microorganisms are seen on PAS, GMS and

Figure 1: Osteolytic lesion at distal femoral metadiaphysis (thick arrow), with
periosteal reaction and soft tissue swelling (thin arrows).
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Figure 2: A4.2cm multiloculated cystic lesion (thick arrows) with extraosseous
(left arrow) and epiphyseal (right arrow) extension in medial aspect of distal
femoral metaphysis; cortical erosion and bony sclerosis (thin arrows) are
present.

AFB stained sections in our hospital. Early morning gastric aspirate
was also collected for 3 consecutive mornings for AFB stain and TB
cultures. The gastric aspirate tests were negative hence the exclusion
of any existing pulmonary TB. Patient’s immunologic studies were
normal. Then anti-TB treatment was initiated with Isoniazid +
Rifampin + Pyrazinamide (first two drugs taken for 9 months).

Discussion

Osteomyelitis is a rare complication following BCG vaccination in
immunocompetent hosts, and its incidence varies between countries.
A meta-analysis of previous reports indicated the frequency of BCG
osteomyelitis as one in 80,000 in some European countries [5]. The
incidence of BCG osteitis/osteomyelitis in Taiwan was 30.1 cases per
million vaccines in 2008-2012. This late complication may occur in
children within a few months to a few years after the said vaccination.
Taiwan Centers for Disease Control database w/ thirty-eight patients
with Mpycobacterium bovis BCG-associated osteomyelitis/osteitis
reported symptoms or signs began 3-32 months (average 12.4 +
6.1 months) after BCG vaccination; for 68%, symptoms or signs
developed 7-18 months after vaccination [6].

Many authors have reported osteomyelitis and infectious
arthritis may follow vaccination with BCG in children who have
normal immunity as well as in those who have immune defects.
How BCG vaccine leads to osteitis is not clearly understood, but
hematogenous seeding is the most likely mechanism, considering
the distance between the inoculation site and locations of infection.
The BCG bacteria spread rapidly throughout the body if deposited
in or under the skin. The bacteria could be traced to several internal
organs less than one hour after their introduction [3] The incubation
period for BCG osteomyelitis is usually more than 6 months after
vaccination. Previous reports of BCG osteitis/osteomyelitis showed
extremity bones were more commonly involved than axial bones
[7]. The lesions are localized in the metaphysis or epiphysis of long
bones. Children with lower extremity long bone involvement had a

longer interval from receipt of BCG vaccine to presentation (median,
16.0 months), and those with foot bone infection had higher rates of
swelling (94.1%) and local tenderness (76.5%) [8].

The BCG osteitis/osteomyelitis is generally highly susceptible to
antituberculous drugs. Nevertheless, the most effective chemotherapy
regimen for the treatment of this condition is not well established.
Treatment for a period of 9-12 months together with surgical
evacuation usually results in good outcome [9]. It is important
to diagnose BCG osteitis/osteomyelitis as early as possible, since
management is very effective when started at the beginning of the
disease. However, there is the possibility of defects occurring in the
bone and restriction of the articular movement when the diagnosis
and treatment are delayed. Reports of children with vertebral and
multifocal infections had major sequelae with kyphosis or leg length
discrepancy. Outcomes were good for children with involvement
of the ribs, sternum, and peripheral bones without multifocal
involvement. The average time for functional recovery was 6.2 +
3.9 months [8]. Polymerase Chain Reaction (PCR) method is 100%
sensitive and specific for the identification of BCG among strains of
the Mycobacterium tuberculosis complex.

Conclusion

BCG induced osteitis/osteomyelitis, although rare, should be
kept in mind when assessing a BCG vaccinated child presenting
with unexplained and prolonged local swelling or tenderness of the
lower extremity even without evidence of pulmonary tuberculosis
or a tuberculosis contact history. Clinical suspicion, early diagnosis
using tissue biopsy and PCR studies, surgical drainage, and early
commencement of chemotherapy are necessary for good outcome.
It is important to note that the benefits of the vaccine in terms of
reducing TB-related morbidity and mortality overcome the potential
risk of BCG-related complications [1].
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