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Abstract
Objective: To assess the results of surgery for Multidrug- Resistant Tuberculosis (MDR-TB).
Methodology: Retrospective analysis was done in 27 cases of multidrug- resistant tuberculosis in
whom some surgical interventions were carried out at Department of Thoracic surgery, Lady
Reading Hospital Peshawar between the years 2002 to 2007. There were 18 male and 9 female
patients in the age group of 14-54 years. All were sputum positive at the time of surgery.
Majority of patients were treated with pulmonary resections (pneumonectomy [n=07], bilobectomy
[n=08] and lobectomy [n=10]), while primary thoracoplasty with apicolysis was done in two
patients. Post operatively 2nd line anti tubercular chemotherapy was prescribed for 24 months.
Results: There was one early and one late death. Postoperative complications were seen in three
cases. One patient developed bronchopleural fistula with empyema. At a mean follow-up of one
year bacteriological cure was achieved in 24 patients.
Conclusion: Judiciously performed adjuvant surgery can yield excellent long term bacteriological
cure with acceptable mortality and morbidity in multidrug-resistant tuberculosis. Morbidity and
drug compliance remain as problem areas.
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INTRODUCTION

From starting as collapse therapy1 to becom-
ing superfluous in the post streptomycin era,
surgery in tuberculosis has tended to have
come the proverbial full circle in the wake of
multidrug-resistant tuberculosis (MDR-TB).
MDR-TB, defined as tuberculosis showing re-
sistance to, at least, isoniazide and rifampicin
irrespective of resistance to other drugs is a
serious threat to tuberculosis control world-
wide. The World Health Organization (WHO)
estimates that 50 million people worldwide are
already infected with drug-resistant tubercu-
losis.2,3 Countries and regions are named “hot
spots” where MDR-TB makes up more than
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3% of the new TB cases. For example, in Esto-
nia nearly 37 percent of the new TB cases were
resistant to at least one drug. Resistance to all
four drugs tested was 8.5 percent among new
tuberculosis patients and the country had the
highest level of MDR-TB (14.1 percent) of any
area of the world among TB patients who had
never been treated before.4 WHO survey in
1997, found 1.4 million drug-resistant tuber-
culosis cases in China.5 In India, with the larg-
est burden of TB in the world, over 400,000
people dies from TB each year.2 WHO surveyed
the state of Tamil Nadu and found another
MDR-TB hot spot with 3.4 percent of new cases
found to be multidrug resistant. According to
the WHO, levels of MDR-TB will reach an
alarming state in South East Asia if prompt
steps are not taken.4 The incidence of TB in-
creases rapidly in settings where TB control is
poor, patients are immuno-compromised and
also among those with HIV/AIDS or malnu-
trition.2 Globally, an estimated 20% of patients
with TB default, or fail to respond to therapy
and develop MDR-TB.3,6 With the population
of 152 million, Pakistan ranks eighth among
the list of 22 TB high burden countries (177
per 100,000) and death toll due to TB mounts
to around 50,000 annually.7

Resistance to TB drugs has been widely
reported from various parts of the country,
Commonest risk factor for the development of
MDR-TB is a previous exposure to anti-tuber-
culous therapy (ATT) and of late, human im-
munodeficiency virus (HIV) infection has
emerged as an important predisposing factor.8

The medical treatment for MDR-TB is pro-
longed, toxic and suboptimal with predicted
success rate of less than 50% vis-à-vis over 90%
success for drug susceptible strains.8,9 Increas-
ingly, since the last decade in particular, sur-
gical interventions are being employed in the
overall management of MDR-TB, with good
results.10-13

Multidrug-resistant tuberculosis is a serious
threat to tuberculosis control worldwide with
ominous implication in Pakistan context. The
medical treatment of this disease is expensive,
toxic and, most unfortunately, far from satis-

factory. In carefully selected cases adjuvant
surgery plays very significant role in achiev-
ing bacteriological cure. Here is the report of
our experience with surgical interventions in
cases of MDR-TB, carried out at our tertiary
level health care centre.

METHODOLOGY

Computerized clinical data of patients with
MDR-TB in whom surgical interventions was
done were retrospectively analyzed. Between
the years 2002 to 2007, 27 patients underwent
surgical procedures for MDR-TB. There were
18 males and 09 female patients in the age
group of 14-54 years. The mean follow-up pe-
riod was one year. All patients were HIV nega-
tive. None of the patients had any gross evi-
dence of bilateral disease.

Patients were comprehensively evaluated by
the medical and surgical chest specialists and
the decision for surgical interventions was
jointly taken in all cases. The work-up included
baseline laboratory investigations, sputum
studies, chest radiograph, contrast enhanced
computerized tomography (Thorax), broncho-
scopy and spirometry. All patients were rou-
tinely tested for HIV. Pre-anaesthetic check ups
were done to assess their fitness to withstand
the surgical procedure. Their sputums were
positive for mycobacterium tuberculosis and
sensitivity tests were requested, which
confirmed their MDR-TB Status.

Preferably three months of individually
tailored 2nd line ATT was prescribed, in con-
sultation with the referring pulmonologist, ex-
cept in emergency state when earlier interven-
tion was necessary. Informed consent included
detailed discussion with patients with particu-
lar emphasis on the importance of chest phys-
iotherapy perioperatively, cessation of smok-
ing where applicable and the necessity of con-
tinuation of 2nd line ATT for further 24 months
postoperatively. Most of the patients were nu-
tritionally depleted and efforts were made to
ensure as much restoration of general health
as possible.

Persistence of sputum culture positive
MDR-TB after three to six months of planned
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chemotherapy was the main indication of
surgery in either cavitatory or destroyed lung
lesions. Surgical procedures were mainly of
resectional nature, namely pneumonectomy,
bilobectomy or lobectomy, depending upon the
extent of the disease.

In two emergency cases with hemoptysis
where general condition of the patient was
poor for major resection alternative interven-
tion as primary thoracoplasty with apicolysis
was done. Resectional surgeries were carried
out using double lumen endotracheal tube
under general anesthesia through standard
posterolateral thoracotomy.

Pre-emptive measures, such as Intercostal
flaps, were used with the initial operation to
protect the bronchial stumps. Resected speci-
mens were routinely sent for histopathologi-
cal examination and AFB staining. Post opera-
tively 2nd line ATT was continued for 24 months
after sputum conversion.

On follow-ups, chest x-rays were ordered
and sputum was examined for AFB at one,
three, six and twelve months and at the
completion of chemotherapy. Disease cure was
taken with three consecutive sputum reports
were negative and failure was defined with
sputum positivity, whereas sputum conversion
after a documented sputum negative report
constituted relapse.

RESULTS

In our study there was one early postopera-
tive death occurring within 30 days of surgery
and one late death (Table-II), translating into
3.70% early and 3.70% late mortality. Post
operative complications (Table-III) included
bronchopeural fistula [BPF] with empyema
one, wound infections one and persistent air

leaks one. Wound infection was managed
conservatively while air leaks responded to
prolonged intercostals tube drainage.
Bronchopleural fistula with empyema was
treated by open drainage [pleurocutaneous
flaps].

Initially all alive 25 patients were sputum
negative at one, three and six months postop-
eratively but later on one of them changed to
positive status after 12 months of follow-up.
Hence on the whole sputum could be made
negative in 24/25, while two patients died.

DISCUSSION

Surgery plays an important role in the over-
all management of MDR-TB with acceptable
mortality and morbidity.8,10,13 Surgical interven-
tions, in carefully selected cases, along with 2nd

line ATT appears as the most favorable option
since even the best available medical therapy
alone provides bacteriological cure in the or-
der of 44-77% vis-à-vis more than 90% success
rate with adjuvant surgery.8

Overall mortality is no longer a prohibitive
issue, with most series reporting under 3% early
mortality12,13 and we were also able to ensure
acceptable operative death despite poor
general health of our patients.

Though operative mortality has decreased
but significant morbidity continues to be nag-
ging problem of surgery in tuberculosis being
reported in about 20-25% of cases in many se-
ries8,14,15 and at least claimed as 15% of major
complications by others.12,13 Such complications
have similar spectrum in most reports, BPF
with empyema formation being the most dis-
tressing manifestation. Prophylactic use of in-
ter costal muscle flap to re enforce bronchial

Table-I: Surgical procedures used

Pneumonectomy 07
Lobectomy 08
Bilobectomy 10
Primary Thoracoplasty 02

Total 27

Table-II: Mortality

Early Deaths
Respiratory Failure 01
Late Deaths
Cachexia with sputum
   positive MDR-TB 01

Total Deaths 02
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stump reduces the incidence of post operative
broncho pleuro fistula, as is evident from
series, with 01 BPF out of 25 resections, treated
by open drainage [pleurocutaneous flaps]
doing fine during follow-up.

Given that poor nutritional status and spu-
tum positivity at the time of surgery are found
to have been associated with higher rate of
complications, we believe the morbidity in the
present series is self-explanatory.

Unequivocal consensus is lacking in the
literature regarding the application of preop-
erative chemotherapy. The rationale behind se-
lecting the exact timing of intervention needs
to be logical and scientific and whereas it ap-
pears logical to use surgery after a defined in-
duction phase timings needs to be worked out.
Generally accepted timing of surgery is after
three months of carefully prescribed 2nd line
ATT, achieving optimal bacterial suppression
at the time of surgery to a point where the ba-
cillary load is not at a perilous high.10,12,16 Con-
tinuation of drugs for 18-24 months postop-
eratively seems reasonable by most au-
thors8,10,12,16 and we advise postoperative che-
motherapy for 24 months from the time of
documented  sputum negativety. Given the eco-
nomics involved, completion of this task is
frankly daunting, if not utopian, in our subset
of patients. This is an ongoing study; one year
follow-up has been completed while second
year follow-up is in process.

Indications of surgery in MDR- TB remain a
contentious issue. However broad consensus
is apparent in this context at least in lateral-
ized disease and generally accepted indications
include8,10,12-16: a) high risk of treatment failure/
relapse, including history of two or more re-
lapses or one or more relapse while on therapy,
and persistently positive sputum despite 4 to 6

months of treatment and b) localized lesion.
Other advocated indications have been c)
intolerance to medication6 and d) bilateral
disease with cavitatory lesions on one side and
infiltrative lesions on the other.10,16 In our
series non-resolving MDR was the main indi-
cation of surgery in either cavitatory or
destroyed lung lesions. We did not operate on
bilateral lung disease.

Bacteriological cure in many series has been
fairly impressive, with well over 90% success
achieved with adjuvant surgery.2 Most such
series are from the western world and there is
no significant Pakistani data to compare with
our one case of failure to convert. We feel that
this may be due to poor drug compliance and
presence of active lung lesion in patient of tho-
racoplasty in our series. Perhaps more such
studies from Pakistani centers will help us to
realize the actual potential of adjuvant surgery
in MDR- TB in Pakistan.

CONCLUSIONS

MDR TB is an ever increasing threat in
Pakistan. Chemotherapy alone is costly, toxic
and prolonged with <50% success rate. Sur-
gery combined with 2nd line ATT, in carefully
selected patients, yields a >90% success rate
with acceptable morbidity and mortality.
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Table-III: Postoperative Complications

Empyema with
   Bronchopleural Fistula 01
Wound Infection 01
Persistent Air Leak 01

Total 03
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