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Editorial

TUBERCULOSIS CONTROL IN INDIA – A VIEW POINT

[Indian J Tuberc 2007; 54:63-65]

Tuberculosis has been a major health problem for developing countries including India.  In the first
half of the last century tuberculosis was the main focus of attention amongst all respiratory diseases. The
nationwide survey by Indian Council of Medical Research in the late 50’s (1955-58) had shown an average
prevalence of sputum positive pulmonary tuberculosis of about 400 per 100,000 populations amounting to
an absolute number of 1.5 million infectious cases at that time with similar prevalence rates in rural and
urban areas1.  Unfortunately, we do not have the latest nation-wide data after this report nearly 50 years ago
although scattered confined regional data is available off and on. Disease surveys conducted in different
parts of the country since the 1950s have reported prevalence of smear-positive pulmonary TB (PTB) of
0.6-7.6 per 1000 population, culture-positive TB of 1.7-9.8 and culture and/or smear-positive TB of 1.8-
12.7. The incidence of smear-positive PTB has been observed in the range of 1.0-1.6/1000 and that of
culture-positive PTB 1.0-2.5/1000 in the limited number of studies carried out. The annual risk of tuberculous
infection (ARTI) had been estimated at 1-2% for most of the tuberculin surveys carried out in different
areas over different time periods. During a nationwide study in 2000-2003, the average ARTI in the country
was estimated at 1.5%. An increasing trend has been observed in human immunodeficiency virus (HIV)
seropositivite cases, which has been found to vary between 0.4% and 28.8% in different studies conducted
mostly at tertiary health care centers. The proportion of new cases with multi-drug resistance (MDR) was
relatively low, at 0.5-5.3%. However, the proportion of MDR cases among previously treated cases varied
between 8% and 67%2-4. One recent report suggested that the estimated number of bacillary cases was 3.8
million, abacillary cases 3.9 millions, and extra-pulmonary cases to be 0.8 million with a total burden of
tuberculosis in India being about 8.5 million for 20005. The present estimates differ from earlier estimates.
India accounts for nearly 20% global tuberculosis burden even today6. We had failed miserably in controlling
tuberculosis through the National tuberculosis Programme started in the early 60’s. When reviewed in
1992, no major epidemiological impact was shown to be made7. The tuberculosis control strategy was
revised after nearly thirty years in the form of Revised National Tuberculosis Control Programme (RNTCP)
in 1993 tested as a pilot project with expanding programme in 1998 when the Government of India
implemented the TB control strategy known as DOTS, adapted for the Indian context. By the end of March
31, 2006, the whole country was covered under RNTCP and interim reports suggest that we are achieving
the target of 80% cure rate and 70% case detection rates. The strategy is further strengthened by the
participation of medical institutions and the public private partnership8-10.

However, there are some worrying points which need to be taken note of. HIV continues to spread
and the disastrous AIDS and TB epidemics in “new-wave” countries like India are to be kept in mind.  In
many countries of East and southern Africa, tuberculosis (TB) notification rates have increased by five or
more times as a result of the HIV epidemic.  If this were to happen in India, which accounts for 20% of the
global burden of TB, the total number of TB cases in the world would more than double. At present, <1%
of Indian adults are infected with HIV, but that is about the five million people, second only in number to
South Africa.  It has been suggested that the prevalence of HIV infection in Indian adults could reach 5%,
or approximately 25 million people, and an HIV epidemic on this scale would have severe consequences for
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the burden not only of AIDS but also of TB11. The impact of HIV/AIDs on the control of tuberculosis in
India was examined in a mathematical model by Williams et. Al11. They investigated whether in the face of
the HIV epidemic, the RNTCP could halve TB prevalence and death rates in the period 1990-2015, as
specified by the United National Millennium Development Goals using a mathematical model they captured
the spatial and temporal variation in TB and HIV in India. They predict that without the RNTCP, HIV would
increase TB prevalence by 1%, incidence by 12%, and mortality rates by 33% during this period. However,
with the current success of RNTCP, they predicted substantial reductions in prevalence by 68%, incidence
by 41% and mortality by 39% during this period.  Further, they predicted that in India, 29% adults but 72%
of HIV positive adults live in four large states in the south where, even with the RNTCP, mortality is
expected to fall by only 15%. At the National level the RNTCP should be able to reverse the increases in TB
burden due to HIV but to ensure that TB mortality is reduced by 50% or more by 2015. Antiretroviral
therapy in addition to the recommended treatment for TB is very essential to arrest this trend. Even if there
is optimism about the success of DOTS there are many other issues that need to be answered12. In fact a
recent estimate of the average annual risk of tuberculosis infections (ARTI) in four defined zones in the
country showed the prevalence to be more than 1 percent in all zones (Southern Zone 1-1.1%; eastern zone
1.3%; Western zone 1.6-1.8%; and north zone 1.9%). The proportion of infected children was found to be
significantly higher in urban than in rural areas in all zones. As ARTI is a very sensitive index of tuberculosis
control in the community, intensified control programme efforts need to be sustained for many years, and
hence, there is no scope for compliancy13. Even if the targeted 70% case detection and 85% cure rates
have nearly been achieved at the National level many states (nearly 20 in number) do not fulfill both these
targets.  All these states need to be brought within the success targets.  A recent review has shown that the
programme excludes some of the most vulnerable group from the best available care. Further, in some part
of the country nearly a quarter of patients who were recorded having received DOTS did not actually
receive it12. Further, it is to be realized that even if we achieve a case finding rate of 70% and cure rate of
85%, of the 100 patients of tuberculosis in the community we are actually curing 59 patients. What about
the remaining 41% of the cases in the community? As the distribution is not uniform through out the
country, there will be large deviation from this figure at different parts of the country. Then we have the
problem of drug resistant cases that have either failures from a non DOTS therapy and some from the
DOTS therapy, particularly the Cat II patients. Most of them will be again MDR cases besides resistance to
one or more other anti tubercular drugs. The problem of XDR TB is emerging very fast which is virtually
untreatable and spreading all over the world including India14. Given the problems of number of drugs to be
used, their cost, adverse effect, the duration of therapy and accessibility of treatment, this group is going
to pose a big problem for the RNTCP in particular and the community at large.  The best way is to prevent
the development of drug resistance from the very beginning by broadening the RNTCP network and to
catch the large number of such people (! 100% coverage) and by case holding. While, our main focused
should not be deviated from the RNTCP and its sustainability, we have to also take care of this large
number of resistant cases who are the reservoirs for future development of disease, particularly the resistant
form.  One more area that needs to be taken care of is the after care of the patient cured of tuberculosis.  If
we accept the definition of health as “not merely the absence of disease”, which at present is the sputum
negativity in case of pulmonary tuberculosis, we need to take care of patient with residual disability  because
of fibrosis and cavity, so that  quality of life is not compromised. A large number of these patients need to
be rehabilitated in form of their post treatment residual symptoms, and respiratory disability.  Even after
treatment and sputum negativity, they are prone to various complications of tuberculosis like haemoptysis,
respiratory infections, functional disability, respiratory failure, and cor pulmonale. As respiratory physicians
we should take care of these problems also. Therefore, a full fledged rehabilitation programme needs to be
built in to the system for the benefit of these patients. Thus to have an impact on the epidemiology of
tuberculosis the current programme needs to maintain high case detection and success rates for decades to
continue. We must continue with the full commitment and enthusiasm which need to be maintained through
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out.  Phase II of the RNTCP is a step towards achieving the TB-related Millennium Development Goal
(MDG) targets to decrease mortality and morbidity.  We have to further increase the access of services to
marginalized groups, patients in hard-to-reach areas through continuation of all activities with intensive
monitoring, supervision and evaluation.  The new activities proposed in RNTCP are the scaling up of the
State level intermediate referral laboratories (IRL), capacity for nation wide implementation of external
quality assessment (EQA) of sputum smear microscopy services and provision of culture and drug sensitivity
testing. Implementation of DOTS plus for MDR TB cases should be started sooner then later otherwise the
time is going to be out of hand and we may watch as silent spectators. The TB control should be part of the
curriculum at the undergraduate as well as at the postgraduate level in this country. The aim should be to
provide standardized good quality service in a patient friendly environment. The programme must strengthen
inter-sectoral collaboration involving medical colleges and conducting need based, focused and people
centric Information, Education and Communication (IEC) activities.

D. BEHERA
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RISK FACTORS FOR NON-ADHERENCE TO DIRECTLY OBSERVED TREATMENT
(DOT) IN A RURAL TUBERCULOSIS UNIT, SOUTH INDIA
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Summary
Objective: To identify risk factors for non-adherence of tuberculosis (TB) patients to DOT.
Methods: Retrospective study of TB patients by logistic regression analysis to identify risk factors for non-adherence.
Results: Of the 1666 patients interviewed, 1108 (67%) adhered and 558 (33%) did not adhere to DOT. Of 558 patients, the
risk factors associated with non-adherence were illiteracy (39%), difficulty in accessing health facility (57%), and non-
government DOT centre (43%).
Conclusion:  Patients should be educated about tuberculosis and importance of DOT.  All DOT centres, including Non-
government DOT centres, should be made more accessible and patient-friendly.
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INTRODUCTION

DOTS (Directly Observed Treatment,
Short-course), strategy in TB control has
considerably improved the quality of diagnosis and
treatment outcome globally. In India, DOTS was
implemented since 1993 for effective management
of TB treatment1.  The most important component
of DOTS is to ensure patient’s adherence to treatment
by giving every dose under direct observation.
Treatment compliance may be a problem due to poor
awareness of TB including treatment. Non-adherence
to treatment has been recognized as a major problem
for cure of TB.  The aim of this study was to assess
the extent of adherence to treatment under DOT
during intensive phase (IP) of treatment in a rural
area. We attempted to identify risk factors responsible
for non-adherence to DOT.

METHODS

It is a retrospective study from a rural TB
unit (TU) with a population of 5,80,000 in Tiruvallur
district, South India. The study area includes 209
villages and nine urban clusters scattered across
approximately 200 km2.  The DOTS strategy was

implemented in this area since May 19992. There are
17 governmental health facilities (HFs) participating
in the programme and of these, seven offer diagnostic
facilities for sputum examination.  All the patients
diagnosed with TB at one of these HFs are given
DOT in accordance with RNTCP policies1.  Every
dose of treatment is to be directly observed during
intensive phase (IP) and at least first of the three
doses is to be directly observed during continuation
phase.

During 2001-03, 3009 TB patients were
registered for treatment under DOTS at the HFs in
this area.  Among these patients, 1319(43.8%) were
new smear-positive cases, 388 (12.9%) were treated
smear-positive cases and the remaining were smear-
negative cases.  Trained field staff interviewed 2722
(90%) patients at their residence and collected
information on socio-economic demographic profile,
whether they took treatment under supervision,
difficulties in taking treatment under DOT and using
a semi-structured questionnaire.  The data on socio-
economic demographic profile was collected within
a week of starting the treatment and the treatment
profile at the end of the IP.  The study population
included 1108 (41%) who adhered to DOT and 558

Original Article
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Table 1: Risk factors for non- adherence of TB patients registered under a DOTS programme in a
rural area, south India

(20%) who did not adhere to DOT.  The remaining
1056 (39%) who adhered to DOT partially were
excluded for the analysis initially but later included
in the adherence group and compared the results.

 For this study, adherence to treatment is

defined as the patient treated always under
supervision as reported by the patient at the time of
interview. Non-adherence means that patient is never
under supervision. Partially adherence means that
patient is neither on always under supervision nor
never under supervision.

P.G.  GOPI  ET  AL

* P<0.05, ** P<0.01 
+ The number of patients is less than 1666 due to the non-availability of all patients at the time of
interview within a week after treatment started. 
 

Factors No of patients Not adherence 
to DOT (%) 

OR C.I 

Sex                      Female 
                        Male 

Age (years)             ≤ 45 
                               > 45 
Education+      Illiterate 

                 Literate 
Occupation+ 
                  Unemployed 
                      Employed 
Smoking+              Yes 

                       No 
Alcoholism+           Yes 

                       No 
Difficulties in accessing 
HFs+                          Yes 

                           No 
DOT centre+ 

               Government 
       Non Government 

DOT interfering daily 
activity+                    Yes 

                            No 
Loosing wages+       Yes 

                             No 
Need escort 
DOT centre+             Yes 

                             No 
Problem in taking drugs          
                                   Yes 
                                    No 
Cases       
New smear positive  
Smear negative  
Re treatment  

  485 (29) 
1181 (71) 
1022 (61) 
  644 (39) 
  652 (40) 
  970 (60) 

 
  589 (36) 
1033 (64) 
  688 (42) 
  934 (58) 
  508 (31) 
1114 (69) 

 
   145 (9) 
1511 (91) 

 
 908 (55) 
 757 (45) 

 
   136 (8) 
 1528 (92) 
      88 (5) 
1576 (95) 

 
     98 (6) 
1566 (94) 

 
 856 (51) 
 810 (49) 

 
       709(42) 
       746(45)  
       211(13)          

153 (32) 
405 (34) 
327 (32) 
231 (36) 
254 (39) 
293 (30) 

 
200 (34) 
347 (34) 
245 (36) 
302 (32) 
167 (33) 
380 (34) 

 
 83 (57) 
471 (31) 

 
234 (26) 
323 (43) 

 
 57 (42) 
 499(33) 
  25 (28) 
 531 (34) 

 
  31 (32) 
525 (34) 

 
293 (34) 
265 (33) 

 
 229(32) 
  286(38) 
43(20) 

 
    1.13  (0.90, 1.43) 

 
    1.19  (0.96, 1.47) 

1.47  (1.19, 1.83)** 

 
 

    1.02  (0.82, 1.27) 
 

    1.16  (0.94, 1.43) 
 
 

    1.06  (0.84, 1.33) 
 

2.96 (2.06, 4.24)** 

 
 
 

2.14 (1.73, 2.65)** 

 
    1.49 (1.03, 2.16)* 

 
 

    1.28  (0.78, 2.12) 
 
 

     1.09  (0.69,1.73) 
 

     1.07  (0.87, 1.32) 
 
 

    1.86 (1.27, 2.75)** 

        2.43(1.66, 3.56)** 
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Data were scrutinized and entered twice in
order to ensure accuracy, corrected for discrepancy
and missing information. Univariate analysis was
performed and the Chi-square test was used to test
the difference in proportions of socio-economic,
demographic variables and information related to
DOT. The level of statistical significance was defined
as P<0.05. The variables found to be significant by
univariate analysis were included in a model with
cases as the dichotomous variable. Stepwise logistic
regression was performed and adjusted odds ratios
(AOR) and 95% confidence intervals (CI) were
estimated.

RESULTS

The socio-demographic and economic
characteristics of the patients included in the
study are summarized in Table-1. Among the
study population of 1666 TB patients registered
under DOTS programme, 1181 (71%) were
males, 644 (39%) were aged 45 years or more,
652 (39%) were illiterate and 589 (35%) were
unemployed.  The life style indicators for the
patients were:  688 (41%) smokers and 508
(31%) alcoholics.

Overa l l ,  1108  (67%)  TB pa t ien ts
reported to have taken the treatment always
under observation of DOT providers during IP.
The non-adherence rate was higher among

illiterates than literates (39% vs 30%; OR=1.47;
95% CI: 1.19-1.83; P<0.001).  Similarly, a
h igher  propor t ion  of  non-adherence  was
associated with difficulties reported by patients
as  compared  to  those  repor ted  wi thout
difficulties in accessing HFs; (57% vs 31%;
OR=2.96  (2 .06-4 .24) ;  P<0 .001) ;  non-
governmental DOTS centers; (43% vs 26%;
OR=2.14 (1.73-2.65); P<0.001); and DOT
interfering their daily activities; (42% vs 33%;
OR=1.49 (1.03-2.16); P<0.05. In addition, the
adherence  was  h igher  among new smear
positive cases compared to re-treatment cases;
(32% vs  20%;  OR =  1 .86  (1 .27 ,  2 .75) ;
p<0.005).  Similarly the adherence was higher
among smear negative cases compared to re-
treatment cases; (38% vs 20%; OR = 2.43
(1.66, 3.56); p<0.001)68.  It was found that
illiteracy; difficulties in accessing HFs; non-
governmental DOT centers; new smear positive
cases  and  re - t rea tment  cases  were  the
independent risk factors for non-adherence to
DOT after adjusting for confounding factors
(Table-2).  When patients who reported to have
partially adhered to treatment were combined
with those always under DOTS, the risk factors
were found to be similar in univariate analysis
except for “losing wages” was an additional
risk factor and the factor “DOT interfering their
da i ly  ac t iv i t i es”  was  found  to  be  non
significant.  In multivariate analysis, “losing

Table 2: Results of the logistic regression analysis of factors for non- adherence of TB patients
registered under a DOTS programme in a rural area, South India

  Factors Regression 
co-efficient 

S.E. P-Value AOR      95% C.I. 

Illiteracy 0.286 0.111 <0.05 1.331 (1.070, 1.655) 

Difficulties in accessing 
HFs  

1.104 0.186 <0.001 3.016 (2.095, 4.343) 

Non-Government DOT 
Centre 

0.745 0.110 <0.001 2.106 (1.698, 2.613) 

Re-treatment cases 0.829 0.212 <0.001 2.291 (1.512, 3.471) 

New smear positive 
cases 

0.270 0.114 <0.05 1.309 (1.048,1.638) 
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wages” was identified an additional independent
variable.

DISCUSSION

The main findings of this study were 67%
of TB patients reported to have adhered to DOT
during IP and non-adherence of patients to treatment
were associated with illiteracy, difficulties in
accessing to HFs and treatment from non-
governmental DOT centers, new smear positive
cases and re-treatment cases.  Lack of finance and
distance from the patient’s residence to the HFs were
the reasons reported by the patients for non-
adherence to treatment (not tabulated).  The reason
for a significant proportion of the illiterate patients
not adhered to treatment could be due to lack of
knowledge about the importance of treatment under
supervision.  The study3 conducted in Pakistan
reported that illiteracy has link to the non-adherence
with treatment and cure.  Illiteracy was highly
prevalent among the majority of the TB patients and
71% of the non-adherence cases were illiterate.
Education and health awareness have strong
repercussions for the sustainability of TB care. An
awareness study4 of TB and attitude towards DOTS
among randomly selected patients belonging to low
socio-economic group at one DTC, South India has
reported that they preferred treatment from
governmental institutions due to financial reasons and
all the patients had a fairly good knowledge of
treatment but none about DOTS, despite 100%
literacy achieved in that area a decade ago.  The
activities of DOTS were decentralized at the
community level and patients can take treatment
closer to their residence making DOTS more
accessible to them.  However, in our study, 57%
reported to have not adhered to treatment due to
difficulties in accessing HFs.

 The problems related to non-adherence of
TB patients to treatment have been reported
elsewhere in the country. An operational study5

conducted in Delhi, during the introduction of DOTS,
with patient’s non-participation has identified many
problems related to patients as well as health staff. A
study6, during 1999-2000, in southern Thailand
where the DOTS strategy was implemented to

compare practice of actual DOTS and sustainability
of different DOT providers has demonstrated that
to increase the coverage of actual DOT, strategies
are needed to maintain health personnel as DOT
observers and to promote actual DOT among family
members as observers.  However, promoting family
DOT providers is not advocated in India7.  The results
from another study8 on adherence to TB treatment
in Ntcheu district, Malawi, suggested that
decentralized care is feasible and that the guardians
and health workers can supervise the treatment
during the IP.  The study9 carried out in Hong Kong
in 2000, baseline socio-demographic and clinical
characteristics were correlated with adherence to
DOTS and found that geographical inconvenience
was the prime reason among a significant proportion
of patients failed to stay on DOTS.

About 1000 patients adhered to DOT
partially were excluded for analysis initially due to
the inability to ascertain the extent of adherence to
DOT among these patients. However, when these
patients were included along with the patients who
were always under DOTs, the findings on the risk
factors were more or similar. However, the
proportion of patients adhered to treatment always
under supervision could not be ascertained.  This is
a limitation of the study as it may not be possible for
many TB patients to adhere to DOT 100%.

In conclusion, the present RNTCP should
develop Information, Education, Communication
package for the target group of patients.
Patient’s problems in accessing to treatment
need to be identified and alleviated and the non-
governmental DOT centres should be more
accessible and patient-friendly.

ACKNOWLEDGEMENTS

The authors are grateful for the assistance
and cooperation of the State Tuberculosis Officers
of the Tamil Nadu State Government, the Joint
Director of Health, the Deputy Director Tuberculosis,
the Deputy Director Health Services and all the
medical and paramedical staff including treatment
observers who participated in this work. We thank
the patients who have cooperated for the interview.

P.G.  GOPI  ET  AL



Indian Journal of Tuberculosis

70

This report was funded in part by a grant from the
United States Agency for International Development
provided through the World Health Organization.

REFERENCES

1. Khatri G.R, Frieden T.R.  The status and prospectus of
tuberculosis control in India. Int J Tuberc Lung Dis 2000;
4: 193-200.

2. Santha T, Garg R, Frieden T.R, Chandrasekaran V,
Subramani R, Gopi P.G, Selvakumar N, Ganapathy S,
Charles N, Rajamma J, Narayanan PR. Risk factors
associated with default, failure and death among
tuberculosis patients treated in a DOTS programme in
Tiruvallur District, South India, 2000. Int J Tuberc Lung
Dis 2002; 6(9): 780-788.

3. Ibrahim Khan. Assessing adherence and its determinants
among TB patients. Chapter 4.http://www.bieson.ub.uni-
bielefeld.de/volltexte/2003/332/pdf/06kapitel4.pdf

4. Sukumaran P, Venugopal K.P, Rejoy Simon Manjooran.
A Social study of compliance with DOTS. Indian J Tuberc

2002; 49: 205-207.
5. Jaiswal A, Singh V, Ogden J.A, Porter J.D.H, Sharma P.P,

Sarin R, Arora V.K, Jain R.C.  Adherence to tuberculosis
treatment: lessons from the urban setting of Delhi, India.
Tropical Med & Int Health 2003; 8(7): 625-633.

6. Pungrassami P, Johnsen S.P, Chonguvivatwong V, Olsen
J, Sorensen H.T.  Practice of directly observed treatment
(DOT) for tuberculosis in southern Thailand: Comparison
between different types of DOT observers. Int J Tuberc
Lung Dis 2002; 6(5): 389-395.

7. Managing the Revised National Tuberculosis Control
Programme in your area: A Training Course Modules 1-
4, Central TB Division, Directorate General of Health
Services, Ministry of Health and Family Welfare, Nirman
Bhavan, New Delhi.

8. Manders A.J.E, Banerjee A, Van den Borne H.W, Harries
A.D, Kok G.J, Salaniponi F.M.L. Can guardians supervise
TB treatment as well as health workers? A study on
adherence during the intensive phase. Int J Tuberc Lung
Dis 2001; 5(9): 838-842.

9. Wong M.Y, Leung C.C, Tam C.M, Lee S.N. Directly
Observed treatment of tuberculosis in Hong Kong. Int J
Tuberc Lung Dis 2005; 9(4): 443-449.

RISK  FACTORS  FOR  NON-ADHERENCE  TO  DOT

Statement about ownership and other particulars of the Indian Journal of Tuberculosis as per Form IV under
Rule 8 of the Registration of Newspapers (Central) Rules 1956.

1.  Place of Publication : New Delhi

2.  Periodicity of Publication : Quarterly, published in the months of
January, April, July and October

3.  Printer’s name, nationality : Sri S.C. Goyal, Indian;
3, Red Cross Road,
New Delhi-110 001.

4.  Publisher’s name, nationality : Sri S.C. Goyal, Indian;
3, Red Cross Road,
New Delhi-110 001.

5.  Editor-in-Chief’s name, nationality : Dr. R.K. Srivastava, Indian;
3, Red Cross Road,
New Delhi-110 001

6.  Name and adress of individuals Secretary General,
     who own the newspaper and partners; Tuberculosis Association of India,
     or shareholders holding more than 3, Red Cross Road,
     one percent of the total capital New Delhi-110 001.

I, Sri S.C. Goyal, Secretary General of the Tuberculosis Association of India, 3, Red Cross Road, New Delhi-110
001, hereby declare that the particulars given above are true to the best of my knowledge and belief.

                                                                                                      S.C. Goyal
On behalf of the Tuberculosis Association of India



Indian Journal of Tuberculosis

Summary
Aim: To evaluate complicated cases of tuberculous cervical lymphadenitis by ultrasonography and computed tomography
in order to detect more lymph nodes, and to study their lesions.
Material and Methods: Total 27 patients of tuberculous cervical lymphadenitis previously proved bacteriologically or
histopathologically on anti-tuberculosis treatment (ATT) presenting with complications were taken for study. Each case
was subjected to ultrasound (USG) and computed tomography (CT) of involved area. Based on USG and CT findings, patients
were subjected to repeat fine needle aspiration cytology (FNAC) of involved lymph node or drainage of pus.
Results: On USG, all lesions were hypoechoic and showed necrosis. Other findings were: sharp margins in 70.4 %, hilum in
22.2 %, abnormal surrounding tissue in 85.2 %, matting in 37 %, calcification in 29.6 % and posterior enhancement in 22.2
% patients. On CT, majority of lesions were with central low density (CLD) in 16 (59.3 %), followed by large confluent low
density (LCLD) in 7 (25.9 %), multilocular central low density (MCLD) in 4 (14.8 %) and homogeneous soft tissue density
(HSTD) in 2 (7.4 %) patients. Necrotising granulomatous lymphadenitis was the most common diagnosis in 17 (63%),
followed by necrotising in 6 (22.2 %) and granulomatous in 4 (14.8 %) patients. Fifteen (55.5 %) patients were positive for
AFB on ZN smear examination. In 17 patients, culture and sensitivity test for Mycobacterium Tuberculosis from lymph
node aspirate was done and 12 (70.6 %) patients were found culture positive. Out of these, 2 (16.7 %) were found to be multi-
drug resistant (MDR) cases.
Conclusion: USG and CT modalities are complementary in diagnosis and management of tuberculous lymphadenitis
presenting with complications. USG helps in better localization of site for biopsy/FNAC procedure and drainage of pus with
high diagnostic yield. While CT helps in better anatomical localization of lymph nodes not usually detected on clinical
examination.

Key Words: Tubercular Lymphadenitis, Ultrasonography, Computed Tomography
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INTRODUCTION

Tuberculous lymphadenitis is the most
common form of extra-pulmonary tuberculosis and
cervical lymph nodes are most frequently involved
group among peripheral lymph nodes1. The definitive
diagnosis of lymph node tuberculosis is established
by visualising mycobacteria on histopathology
sections or on smears stained for acid-fast bacilli
(AFB) or by mycobacterial culture. As the
mycobacteria are not documented in every case,
certain histopathological changes are accepted as
suggestive of tuberculosis. These include
granulomatous inflammation with caseation
necrosis2. Granulomatous lymphadenopathy has an
extensive differential diagnosis. The conditions

including sarcoidosis, carcinoma, lymphoma,
sarcoma, viral and bacterial adenitis, fungal disease,
cat-scratch fever, collagen vascular diseases and
diseases of reticulo-endothelial system can present
the similar cytology or histopathology as tuberculous
lymphadenitis3.

Apart from difficulties encountered in the
diagnosis of lymph node tuberculosis, certain
complications may be encountered during its
treatment such as – appearance of freshly involved
nodes, enlargement of the existing nodes,
development of fluctuation, appearance of sinus
tracts, residual lymphadenopathy after completion
of treatment and relapses4. Results of various studies
have shown that despite standard treatment of
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tuberculous lymphadenopathy, 10-20% patients get
complications during course of chemotherapy5. These
complications need thorough evaluation and may
require active management like cold abscess drainage,
aspiration cytology of lymph node, localization of
fistula and sinus and may lead to change /
modification in chemotherapy. The lymph nodes lies
in close relation with major blood vessels and glands
in the neck. Thus surgical interventions like abscess
drainage, excision biopsy, sinusectomy etc. require
knowledge about exact size, location, nature and their
relation with surrounding structures.

Ultrasound (USG) and computed
tomography (CT) are known to be effective for
detecting enlarged lymph nodes. These are non-
invasive aids in evaluation of tuberculous
lymphadenopathy6. In light of high complication rate
(10 - 20 %) encountered during management of
cervical tubercular lymphadenopathy the present
study was planned with the objective to study role
of ultrasound and computed tomography in these
cases, which might be useful in diagnosis as well as
in management.

MATERIAL  AND METHODS

The present study was conducted in the
Department of  Tuberculosis and Chest Diseases,
Pt. B. D. Sharma Postgraduate Institute of Medical
Sciences, Rohtak, from August 2003 to May 2005.
Total 27 patients of tuberculous cervical
lymphadenitis previously proved bacteriologically or
histopathologically either on fine needle aspiration
cytology (FNAC) or on lymph node biopsy taking
anti-tuberculosis treatment (ATT) presenting with big
lymph node mass (>4cm) and with complications
during treatment were taken for study. These
complications include gradually increasing large size
lymph nodes during ATT (duration >4 months),
abscess formation, sinus or fistula formation and
appearance of new lymph nodes. All patients were
of age more than 15 years and belonged to both sexes.

Each case was subjected to detailed clinical
history, thorough clinical examination, routine blood
and urine examination, sputum for acid-fast bacilli
examination, tuberculin skin test and chest X-ray.

After these investigations each case was subjected
to ultrasound and computed tomography of involved
area. Ultrasonography  scan was done on broadband
transducer of frequency 7-11 MHz in supine position.
Lymph nodes were assessed for distribution, size,
shape, echogenacity, margins, hilum, calcification,
necrosis, surrounding tissues, matting and posterior
enhancement on ultrasonography. Axial sections were
obtained on CT scan from base of skull to the thoracic
inlet. If indicated additional sections were also
obtained to visualize disease extending beyond these
boundaries. CT was performed on Siemens
(Somatom Volume Zoom) Spiral CT Scanner(made
in Germany). On CT scan, lymph nodes were
assessed for their distibution, internal architecture,
surrounding fat pattern and enhancement pattern.
Based on USG and CT findings patients were
subjected for repeat FNAC of involved lymph node
or drainage of pus after point of FNAC/ aspiration
marked on USG and CT evaluation. FNAC slides
were stained with haematoxylin and eosin stain and
Ziehl-Neelsen stain.

These patients were put on anti-tubercular
treatment (short course chemotherapy/ second line
ATT) based on USG/CT findings, cyto-
histopathological findings, culture sensitivity report
and past history of ATT. Patients were also subjected
for surgical intervention depending on USG and CT
findings. They were followed-up every 15 days on
the date of collection of anti-tubercular treatment.

OBSERVATIONS

Out of 27 patients, 16 (59.2 %) belonged to
younger age group (15-30 years), 6 (22.2 %) were
male and 21 (77.8 %) were female with male: female
ratio of 1:3.5. Most of the patients were having
moderate to good nutritional status and average to
moderate built (96.3 %).

Distribution of patients according to
development of complications is shown in Table-1.
Abscess formation was observed in 15 (55.6%)
patients. 13 (48.1 %) were having complaint of
appearance of new lymph nodes. 9 (33.3 %) were
having sinus formation and persistent / enlarged
lymph nodes each during ATT for more than 6
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months. Only 3 (11.1 %) patients were having
knowledge of source of contact with a tubercular
case in family. Distribution of patients according to
duration of swelling at onset is shown in Table-2.
Majority of patients [22 (81.4 %)] presented  within
12 months of onset of disease. Clinical presentation
of patients is shown in Table-3. Of the 27 patients,

4 (14.8 %) presented with the sole complaint of neck
swelling, while 23 (85.2 %) presented with
associated symptoms in addition to neck swelling.
17 (63 %) patients had localised symptoms while 13
(48 %) had systemic symptoms. Among localised
symptoms, pain in swelling was most common [in
12 (44.4 %) patients]. Among the systemic

Table 1: Distribution of patients according to
development of complications during
treatment (>4 to 6 month)(n=27)

Table 2: Distribution of patients according to
duration of swelling at onset (n = 27)

Table 3: Distribution of patients according to clinical presentation (n = 27)

TUBERCULOUS  CERVICAL  LYMPHADENITIS

 
Duration of swelling  

Number of 
patients 

 

Percentage 
(%) 

3 - 6 months 12 44.4 % 

6 months - 1 year 10 37 % 

1 – 2 year 3 11.1 % 

2 – 5 year 2 7.4 % 

 

       

      Complications 
Number 

of 
patients 

Percentage 
(%) 

1. Appearance of new LN. 
      

13 48.1 % 

2. Abscess formation 15 55.6 % 

3. Sinus formation 9 33.3 % 

4.  Persistent/enlargement of 
LN during treatment     

9 33.3 % 

 

73

 
S.No. Variable Number of 

patients 
Percentage 

(%) 

1. Swelling (neck mass) without any other symptoms 
(aymptomatic) 
 

 
4 

 
14.8 % 

2. Swelling with other symptoms (symptomatic) 
Local symptoms alone 
Systemic symptoms alone 
Local + Systemic symptoms  
 

  23 
10 
6 
7 

85.2 % 
37 % 

22.2 % 
26 % 

A. Local symptoms 
Pain 
Sinus formation 
 

  17 
12 
9 

63 % 
44.4 % 
33.3 % 

B. Systemic symptoms 
Loss of appetite and weight 
Fever of more than two weeks duration 
Generalized weakness and malaise 
Dry cough 
Miscellaneous symptoms 

(Joint pain, swelling over face) 
 

  13 
8 
4 
3 
2 
2 

48 % 
29.6 % 
14.8 % 
11.1 % 
7.4 % 
7.4 % 
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symptoms, fever, loss of appetite and weight were
prominent complaints. 24 (88.8 %) patients were
having cervical lymph node involved alone. 2 (7.4%)
patients had cervical and inguinal and 1 (3.7%) had
cervical and axillary lymph node on clinical
examination. 13 (48.1 %) patients were having
swelling on right side of neck, 9 (33.3 %) patients

were having swelling on both sides and 5 (18.6 %)
patients were having swelling on left side. Majority
of patients were having multiple (84.2 %) swelling
with average size between 2-5cm in 23 (85.2 %),
without tenderness in 55.6 % and with normal
overlying skin in 74 % cases. All cases were
examined for serum HIV and sputum for AFB, and

Table 4: USG - findings among the patients studied

K.B. GUPTA ET AL

USG- findings Number of patients Percentage (%) 

Distribution 
                                  B/L 
                                  Right  
                                  Left            

 
9 
13 
5 

 
33.3 % 
48.2 % 
18.5 % 

Size (mm)    (a) LA , Minimum 
                     (Long axis) Maximum 
                     Average 
                     (b) SA , Minimum 
                     (Short axis) Maximum 
                     Average 

10 
88 

38.3 
8 
56 
23 

 

 Shape                               > 0.5  
(long axis/ short axis)       < 0.5   
 

24 
3 

88.9 % 
11.1 % 

Echogenacity            Hypoechoic 
                                  Isoechoic 
 

27 
-- 

100 % 
0 % 

Margin                     Sharp 
                                 Not sharp   
 

19 
8 

70.4 % 
29.6 % 

Hilum                       Present  
                                 Absent 
 

6 
21 

22.2 % 
77.8 % 

Calcification             Present  
                                 Absent  
 

8 
19 

29.6 % 
70.4 % 

Necrosis                  Present  
                                Absent 
 

27 
-- 

100 % 
0 % 

Surrounding            Normal 
 tissue                     Abnormal 
 

4 
23 

14.8 % 
85.2 % 

Matting                   Present  
                               Absent   
 

10 
17 

37 % 
63 % 

 Posterior                Present  
enhancement          Absent  

6 
21 

22.2 % 
77.8 % 

 

74
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were found negative.

USG findings are described in Table-4.
Average size observed was 38.3 mm (long axis) and
23 mm (short axis) with range of 10 mm to 88 mm
(long axis) and 8 mm to 56 mm (short axis). In
majority of the patients (88.9 %) shape observed
(long axis/ short axis) was > 0.5. All the lesions were
hypoechoic (100 %) and showed necrosis (100 %)
(Figure 1). We observed sharp margins in 70.4 %,
hilum in 22.2 %, abnormal surrounding tissue in 85.2
%, matting in 37 %, calcification in 29.6 % and
posterior enhancement in 22.2 % patients on ultra
sonography (Figure 2).

CT findings of neck are described in
Table-5. Majority of lesions were with central low
density (CLD) in 16 (59.3 %) (Figure-3), followed
by large confluent low density (LCLD) in 7 (25.9 %)
(Figure-4), multilocular central low density

(MCLD) (Figure 5) in 4 (14.8 %) and
homogeneous soft tissue density (HSTD) (Figure-6)
observed only in 2 (7.4 %) patients. Both LCLD
and CLD lesions were present in one patient and
both HSTD and CLD lesions were seen in one another
patient.  Calcification was found in 8 (29.6 %)
patients. In all the lesions (100%), contrast
enhancement was present and surrounding fat
obliteration was present in 20 (74.1 %) lesions.

Based on CT and ultrasonography findings,
patients were subjected to repeat FNAC and
subsequent drainage of pus (USG/CT-guided) and
material was sent for the cytological/
histopathological examination. Necrotising
granulomatous lymphadenitis was the most common
cytological diagnosis in 14 (51.9%), followed by
necrotising in 6 (22.2 %) and granulomatous in 4
(14.8 %) patients. Lymph node biopsy was done in

Fig.1:  Hypoechoic lymph node with abscess and
calcification

Fig. 2:Necrotic lymph node with abscess in
sternocleidomastoid muscle

Fig. 3:  Multiple malted lymph nodes with CLD
lesions and peripheral enhancement

Fig. 4:  LCLD lesion with   peripheral enhancement
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3 cases; all the 3 cases were having necrotising
granulomatous lymphadenitis. Out of 27, 15 (55.5
%) were positive for AFB on Z.N. smear examination
and all patients with necrotising lymphadenitis were
positive for AFB. In 17 out of 27 patients, culture
and sensitivity test for mycobacterium tuberculosis
from lymph node aspirate was done and 12 (70.6
%) patients were found culture positive. Out of these
12 culture positive patients, 9 (75 %) were sensitive

to all 5 drugs i.e. streptomycin, Isoniazid, Rifampicin,
Ethambutol and Pyrazinamide, 2 (16.7 %) were found
to be resistant to streptomycin, Isoniazid and
Rifampicin and were declared multi-drug resistant
(MDR) cases.

Present study indicates that USG and CT
modalities are complementary to in diagnosis and
management of tuberculous lymphadenitis

Fig. 5: MCLD lesion with peripheral enhancement Fig. 6: Homogenous soft tissue density lesions

Table 5: CT scan  findings among the patients studied
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CT- findings Number of patients Percentage (%) 

Distribution-  
                   Unilateral – Right 
                                       Left 
                    Bilateral  

 
13 
 5 
 9 

 
48.2 % 
18.5 % 
33.3 % 

Anatomical site-     Internal Jugular 
                               Submandibular 
                               Supraclavicular 
                               Posterior triangle 
                               Submental 
                               Mediastinal 
                               Paratracheal 
                               Retropharyngeal  

22 
10 
14 
13 
 1 
 5 
 1 
 1 

81.5 % 
37 % 

51.8 % 
48.1 % 
3.7 % 

18.5 % 
3.7 % 
3.7 % 

Int. Arch.- Central low density 
                  Large confluent low density 
                  Multilocular central low density 
                  Homogenous soft tissue density 
                  Calcification   

16 
 7 
 4 
 2 
 8 

59.3 % 
25.9 % 
14.8 % 
7.4 % 

29.6 % 

Enhancement -                                 Present 
                                                         Absent      

27 
-- 

100 % 
-- 

Surrounding fat plane obliteration-  Present 
                                                         Absent 

20 
7 

74.1 % 
25.9 % 
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presenting with complications. It appears that USG
helps in better localization of site for biopsy/FNAC
procedure and drainage of pus with high
diagnostic yield. While CT helps in better
anatomical localization of lymph nodes, not usually
detected on clinical examination.

After confirmation of diagnosis of
tuberculous lymphadenopathy with USG/CT
findings, cyto-histopathological findings and culture
sensitivity for AFB report, patients were put  on ATT
depending on the basis of previous history of ATT.
All patients on first line short course chemotherapy
and two MDR patients on second line ATT had
satisfactory response to treatment. In one patient
with sinus tract formation, excision biopsy with
sinusectomy was done depending on USG / CT
finding. All patients were followed up after completion
of treatment every 3 months for the period of one
year and no further complications were noted.

DISCUSSION

USG and CT are known to be effective
in detection, localization and delineation of
enlarged lymph node of neck6.  USG has a high
sensitivity when compared with clinical
examination (92 % and 70 % respectively) 7 and
high specificity when combined with FNAC (95
%)8.  Similarly, CT provides knowledge not only
of the site and extent of cervical tuberculous
lymphadenitis but also status of affected lymph
node.

Several workers have reported observations
of USG in evaluation of lymphadenopathy in their
series5, 9-14.  Ahuja et al12 reported that intranodal
cystic necrosis, adjacent soft  tissue edema, matting
and displaced hilar vascularity are common features
in tuberculosis. They observed round shape in 72 %,
absence of echogenic hilus in 71 %, sharp border in
49 %, hypoechogenicity in 100 %, intranodal cystic
necrosis in 88 %, adjacent soft tissue edema in 32 %
and matting in 42% patients. Ying et al13 also observed
hypoechoic lesions in 100 %, sharp border in 62 %,
abnormal surrounding tissue in 49 %, cystic necrosis
in 60 %, matting in 59 % and posterior enhancement
in 22.2 % patients but calcification in only in 1 %

case. Our observations differ from the observation
of Ying et al in respect of necrosis in 100 %, abnormal
surrounding tissue in 85.2 % and calcification in 29.6
%. These differences could be due to our study on
chronic tubercular lymphadenitis presenting with
complication. Thus in the present study the findings
observed in USG are inconsistent with observations
by other workers Reede et al.15 found that CT is a
non-invasive means of visualizing the major lymph
node bearing area in head and neck region and
reported that it is superior to other imaging modalities
for detection of cervical lymphadenopathy. In the
present study, on CT all the lesions showed peripheral
rim enhancement (100 %) with surrounding fat plane
obliteration in majority of patients (74.1%). All the
patients with abscess formation were having fat plane
obliteration. Majority of these patients were having
necrotising or necrotising granulomatous cytological
findings on FNAC. Moon et al16,  observed central
low attenuation and peripheral rim enhancement in
active disease of tuberculous lymphadenitis and
homogenous or calcified nodes without low
attenuation area with inactive disease on CT. Several
other workers reported similar observations in their
series15,17-20.

USG and CT detected more lymph nodes
(81.5% and 48.1 %) in internal jugular and posterior
triangle groups as compared to clinical examination
(66.6% and 40.7%). CT was found to observe lymph
nodes in hidden sites such as supramediastinal 5
(18.5%), paratracheal 1 (3.7%) and retropharyngeal 1
(3.7%). They are helpful in measuring exact size of
lymph nodes, localization and accessing their relation
with major structures in the neck. They are also useful
in guidance for taking sample for FNAC, pus
aspiration or any surgical intervention in deep-seated
lymph nodes.
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