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ABSTRACT

الأهداف:  تشخيص الدرن المعزول من عظم الصدر لدى المرضى 
الذين يحضرون إلى المستشفى ولديهم علامات وأعراض الإصابة 

بالدرن.

الطريقة: أجريت دراسة تطلعية بمستشفى كلية جواهرلال نيهرو 
إلى  2000م  يوليو  ما بين  الفترة  بالهند في  أليجراه  الطبية بمدينة 
يوليو 2006م. تمت الدراسة على 2512 مريض مصاب بالدرن.  
معالجة  مع  المختلفة  الفحوصات  باستعمال  التشخيص  وتأكد 

المرضى بمضادات الدرن و المتابعة الطبية للعامين التاليين.

من  يعاني  مريضاً   19 وجود  دراستنا  خلال  من  تبين  النتائج:  
عدم  الرئيسية  الصفة  كانت  الصدر  عظم  من  المعزول  الدرن 
الإحساس بالراحة خلف عظم القص )%100( بينما 14 مريضاً 
)%73.6( حضروا إلى المستشفى وهم يعانون من خراج قديم في 
شهراً   12 لمدة  بنجاح  المرضى  جميع  معالجة  تمت  الصدر.  عظم 
بمضادات الدرن عقبها متابعة منتظمة لمدة عامين تحسباً لحدوث 

أي انتكاسة.

خاتمة: نختتم دراستنا بأن درن عظم الصدر نادر الحدوث ويجب 
الذين  المرضى  الأخذ بعين الاعتبار أهميته كتشخيص مميز لدى 
آفات مزمنة في  إلى المستشفى وهم يعانون من وجود  يحضرون 
إلى  إضافة  المستوطنة.  النامية/  الدول  في  خاصة  الصدر  عظم 
ذلك، تعتبر المعالجة لمدة 12 شهراً بمضادات الدرن مثالية لتحقيق 

الشفاء بدون أي خطورة لحدوث انتكاسة. 

Objective: To diagnose isolated tuberculosis of 
the sternum in patients presenting with signs and 
symptoms suggestive of tuberculosis.

Methods: A prospective study conducted at Jawaharlal 
Nehru Medical College (JNMC) Hospital, Aligarh, 
India from July 2000 to July 2006 of 2512 patients 
presenting with a suspected case of tuberculosis. Cases 
were confirmed using different investigations along 
with treatment of the patients with antitubercular 
treatment (ATT), with further follow up for next 2 
years.

Results: Nineteen patients were suffering from isolated 
tuberculosis of sternum. The main presenting feature 
was retrosternal discomfort (100%) while 14 (73.6%) 
patients presented with a cold abscess of sternum. All 
the patients were treated successfully with 12 months 
of ATT and followed up for 2 years for any relapse.

Conclusion: Although tuberculosis of sternum is rare, 
it should be considered as an important differential 
diagnosis in patients presenting with chronic lesions 
of the sternum, particularly in endemic/developing 
countries. Twelve months of treatment with ATT 
is optimal for achieving cure without any risk of 
relapse.
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Historically, tuberculosis of the sternum is a well-
recognized cause of sternal infection, and was first 

reported by Vaugh.1 Recently, an increase in sternal 
tuberculosis has been recorded due to widespread use of 
immunosuppression, evolution of multidrug resistant 
Microbacterium  tuberculosis, sternotomy wound post 
coronary artery bypass grafting, and with the rising 
incidence of human immunodeficiency virus (HIV) 
infections in developing/endemic countries.2 Most of 
the patients have primary focus of infection in the lungs 
or pleura, as pulmonary or pleural tuberculosis. Whereas 
the lungs are the main target of primary infection, extra 
pulmonary tuberculosis is reported to constitute 15-
20% of all cases.3 Skeletal tuberculosis is still rarer, and 
accounts for only 1-5% of all the tubercular infections.4 
It has been further estimated that sternum accounts for 
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1.1% of bone and musculoskeletal tuberculosis, and up 
to 7% of all chest wall tuberculosis.5 Sternal tuberculosis 
has rarely occurred after BCG vaccination.6 The aim 
of our prospective study was to reach the diagnosis of 
isolated tuberculosis of sternum in patients presenting 
with signs and symptoms suggestive of tuberculosis, and 
to confirm this using different investigations along with 
treatment of the patients with antituberculous treatment 
(ATT) with further follow up for next 2 years. 

Methods. A prospective study was conducted at 
Jawaharlal Nehru Medical College Hospital, Aligarh, 
Uttar Pradesh, India from July 2000 to July 2006. 
The patients included were those attending the 
Cardiothoracic and Vascular Surgery (CTVS) outpatient 
department during July 2000 to 2006, and presenting as 
a suspected case of tuberculosis. The study protocol was 
sent to institutional ethical committee and following 
its approval, all the patients attending the CTVS out 
patient department with symptoms of weight loss, 
decreased appetite, and evening rise of temperature, and 
those with sternal swelling and presternal discharging 
sinuses were included in the study. Those patients who 
could not be followed up for 2 years were excluded 
from the study. An informed consent was taken from 
all the patients, and then a battery of investigations was 
performed first to diagnose tuberculosis, and then to 
ascertain that the patient is a case of isolated tuberculosis 
of the sternum. The various investigations performed 
were hemogram with erythrocyte sedimentation rate 
(ESR), anteroposterior and lateral chest radiographs, 
sputum for acid fast bacilli (day 1, 2, and 3), and 
enzyme linked immunosorbent assay (ELISA). In cases 
with discharging sinus, a sinogram was also performed 
(Figure 1). Additional investigations with computed 

tomography(CT) scan of thorax, ultrasonography 
(USG) of abdomen, fine needle aspiration cytology 
(FNAC), and biopsy were carried out in selected cases. 

All the data were recorded on a standard form, 
and the results were subjected to statistical analysis 
using SPSS 14.0 software program. The data was used 
to determine the age and gender distribution of the 
disease, incidence of various symptoms in the patients, 
and utility of different investigations that were  carried 
out.

Results. Our study included 2512 patients with 
signs and symptoms of tuberculosis. Initial investigation 
by hemogram with ESR, chest radiography, sputum for 
acid- fast bacillus (day 1, 2, 3), and ELISA revealed 
that 2489 had features of pulmonary tuberculosis, 143 
(5.7%) had chest wall tuberculosis, and involvement 
of sternum was found only in 23 (0.9%) cases. These 
23 patients with sternal tuberculosis were further 
investigated using CT scan of thorax (Figure 2) and 
USG abdomen. A CT scan revealed an underlying 
mediastinal lesion extending up to the sternum in 2 
cases, and pulmonary tuberculosis in another 2 cases. 
After ruling out the presence of tuberculosis anywhere 
in the body, finally 19 (0.75%) patients with isolated 
tuberculosis of the sternum were found, which were 
later confirmed using FNAC (in cases of palpable lump), 
and biopsy (in cases of discharging sinus) (Table 1). 
The main presenting features in patients with isolated 
tuberculosis of sternum were retrosternal discomfort in 
19 (100%), weight loss of approximately 10% in 15 
(78.9%), palpable mass in 14 (73.6%), and discharging 
sinus in 5(26.3%) (Figure 3). Of the 19 patients with 
sternal tuberculosis, 12 were males and 7 females (male:
female ratio 1.7:1). Most of the patients were in the 

Figure 1 - Sinogram showing an irregular wall sinus tract with multiple 
branches extending in different directions.

Figure 2- Computed tomography of thorax showing destructive lesion 
of the sternum. 
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within an average period of 8 months, and discharge 
stopped after an average period of 10.5 months. The 
patients were further followed up for the next 2 years, 
and none of the patients showed any relapse.

Discussion. The sternum is an unusual site for 
tubercular infection, and tubercular osteomyelitis of the 
sternum is even more infrequent.7 Isolated tuberculosis 
of sternum is rare and difficult to diagnose.8 In children 
it is still rarer. Sharma et al9 reported a single case of a 
12-year-old child of isolated tuberculosis of sternum. 
Even in endemic countries there are only a few 
reported cases,10-12 and even more so in the absence of 
immunosuppression.13,14 Sternal tuberculosis has been 
reported after open-heart surgery10,15-17 in patients with 
thalassemia,18 after BCG vaccination,19 in heroin addicts, 
in HIV positive patients,20 and with disseminated and 
miliary tuberculosis.21 Tuberculosis of the sternum 
generally occurs from the activation of latent tuberculous 
lesion formed during hematogenous or lymphatic 
dissemination of pulmonary tuberculosis.22 Sometimes 
a primary tubercular pathology of mediastinal lymph 
nodes may extend into the sternum.23,24 Evolution of 
cold abscess in the chest wall has been described by 
experimental studies of Burke.25 The process begins 
with the invasion of pleural space by tubercular bacilli 
leading to a local or widespread pleuritis. From the 
pleural space some of the bacilli reach the parasternal 
lymph nodes setting up a caseating granulomatous 
reaction. Following rupture of the nodes, the caseating 
material burrows anteriorly into the chest wall to form 
a cold abscess.25 

The clinical features of sternal tuberculosis include 
retrosternal pain, discharging sinus, and palpable 
lump, in addition to other constitutional symptoms 
of tuberculosis. In our study of 19 patients of isolated 
tuberculosis of the sternum, none had a previous history 
of tuberculosis, and an average size of the palpable 
swelling at presentation was 1.7 cm, and sinus was 
present in 5 patients, which developed after bursting 
of the cold abscess. In an appropriate clinical setting, 
the evidence of discharging sinus or cold abscess of 
sternum should raise suspicion of sternal tuberculosis. 
Although there are various schools of thoughts regarding 
optimal treatment of tuberculosis of the sternum, 
such as drugs, debridement, irrigation system, muscle 
flap reconstruction, and the World Health Organized 
recommended standard 6-month regimen, which 
according to bacillary load, clinical evaluation and 
response to ATT, can be extended to 9 to 12 months, 
however, from our study we refer that combination 
chemotherapy (ATT) for 12 months is the optimal 
treatment for isolated tuberculosis of sternum, without 
any risk of relapse. Similar results have been published 

Figure 3 - Clinical photograph showing a chronic non healing sinus of 
the sternum. 

Table 2 - Age at presentation.

Age group in years Number of patients 
n     (%)

  0 - 12    1   (5.2)
12 - 40 3 (21)
40 - 60    12 (63.15)
    > 60    2 (10.5)

Table 1 - Results of investigations.

Investigation Number of patients Positive results 

Chest radiography 2512    2489*†
      23‡

Sputum for AFB 2017 1679

ELISA     72     72

CT scan of thorax     23       19§
        2∏
       2¶

USG abdomen     23       0

FNAC     14     14

Biopsy       5       5

*out of these, 143 patients had also lesions in the chest 
wall,† - pulmonary tuberculosis (TB), ‡ - sternal TB, 

§ - isolated sternal lesion, ∏ - associated mediastinal pathology, 
¶ - associated pulmonary pathology, AFB- Acid fast bacilii, 

ELISA- enzyme linked immunosorbent assay, CT- computed 
tomography, USG- ultrasonography, FNAC - fine needle aspiration 

cytology

40-60 years age group (63.15%) with age range 1-69 
years (Table 2). The patients diagnosed with isolated 
sternal tuberculosis (19) were put on 12 months of ATT 
with 4 drugs (isoniazid, rifampicin, ethambutol, and 
pyrazinamide) for the first 3 months, and on 2 drugs 
(isoniazid, rifampicin) for the next 9 months. All the 
patients showed improvement within 2 weeks (average) 
of treatment in the form of decrease in discharge from 
the sinus, and retrosternal discomfort. There was 
an average gain of 5% of weight within 3 months of 
initiation of therapy. The swelling almost subsided 
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in a recent study carried out by Khan et al.26 In their 
study of 14 patients, Khan et al26 found that all patients 
responded well to the antitubercular therapy: 10 with 
primary therapy, 2 needed second-line therapy, and 2 
required surgery (debridement). Complete healing was 
seen in all the cases with no evidence of recurrence at 2- 
year follow-up. Thus, an early and adequate treatment 
with multidrug ATT avoids the need for surgery in 
most of the patients.

We conclude that tuberculosis of the sternum is a 
rare presentation with preponderance towards middle-
aged males. It should be considered as an important 
differential diagnosis in chronic lesions of the sternum 
particularly in endemic/developing countries. The 
ATT for 12 months is the optimal treatment for 
isolated tuberculosis of sternum without any risk of 
relapse. Our study, however, may not convey the exact 
prevalence of sternal involvement, as our study group 
was based on a selected group of patients presenting to 
the Cardiothoracic Vascular Surgery Department, and 
we recommend a larger hospital based study with a 
longer follow up to clearly establish the disease burden, 
and also to establish any surgical indications in case of 
failure of medical treatment.
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