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Abstract: 
Introduction: Cutaneous tuberculosis (CTB), a rare form of extrapulmonary TB, presents diagnostic challenges 
due to its varied presentation and similarity to other skin diseases. This study aimed to assess the effectiveness of 
a multidisciplinary approach in improving early diagnosis, timely treatment, and reducing complications and 
disease burden in CTB. 
Methods: This prospective study at GSL Medical College involved multidisciplinary evaluation of patients with 
suspected CTB. Diagnosis included clinical, histological, microbiological, and radiological assessments. 
Confirmed cases received standard anti-tubercular therapy with regular follow-up. Data were analyzed using 
SPSS; p-values <0.05 were considered statistically significant. 
Results: The study of 60 patients (mean age 34.2 years) found histopathology positive in 75%. IGRA, TST, 
culture, and ZN stain showed significant diagnostic associations. Among 50 confirmed cases, 84% achieved lesion 
healing, 94% adhered to treatment, and 100% underwent contact tracing with 112 contacts screened. 
Conclusion: A multidisciplinary approach significantly improves early diagnosis and management of CTB. 
Combining histopathology with adjunct tests and public health interventions leads to effective treatment, better 
outcomes, and reduced recurrence. This strategy enhances TB control by promoting timely therapy, improving 
adherence, and strengthening surveillance through contact tracing and epidemiological assessment. 
Keywords: Cutaneous Tuberculosis, Multidisciplinary Approach, Histopathology, Diagnosis, Anti-tubercular 
Therapy. 
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Introduction

Cutaneous tuberculosis (CTB), a rare manifestation 
of extrapulmonary tuberculosis (EPTB), poses a 
diagnostic and therapeutic challenge due to its 
variable clinical presentations and similarity to other 
dermatoses. Despite accounting for less than 2% of 
all TB cases, its public health relevance is growing, 
especially in endemic regions where delayed 
diagnosis contributes to increased morbidity and risk 
of transmission. [1] Early diagnosis is often hindered 
by nonspecific clinical signs and the paucibacillary 
nature of many CTB variants, requiring a 
combination of histopathology, microbiology, 
molecular diagnostics, and clinical expertise for 
accurate detection. [2] 

Recent advances in diagnostic tools, including PCR-
based assays and interferon-gamma release assays 

(IGRAs), have significantly improved the sensitivity 
and specificity in identifying Mycobacterium 
tuberculosis in skin lesions. [3] Moreover, a 
multidisciplinary approach involving 
dermatologists, pathologists, infectious disease 
specialists, and public health practitioners enhances 
early recognition and appropriate management, 
which is essential for preventing complications and 
recurrences. [4] 

Therapeutic regimens typically mirror systemic TB 
protocols; however, tailoring treatment based on 
lesion type, immune status, and comorbidities 
ensures optimal outcomes. Public health 
interventions such as contact tracing and 
surveillance also play a pivotal role in managing 
CTB effectively [5]. Therefore, an integrated 
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diagnostic and management strategy is vital to 
improving patient care and reducing disease burden. 
The aim of this study was to evaluate the 
effectiveness of a multidisciplinary approach in the 
early diagnosis and management of CTB to improve 
diagnostic accuracy, initiate timely treatment, and 
reduce complications and disease burden. 

Methodology 

This prospective, observational study was conducted 
over a period of 12 months from August 2024 to 
March 2025. Study was conducted in GSL Medical 
College, Rajahmundry, a tertiary care teaching 
hospital with a dedicated dermatology, infectious 
diseases, microbiology, pathology, and public health 
department. The study received ethical clearance 
from the Institutional Review Board and adhered to 
the Declaration of Helsinki guidelines. Written 
informed consent was obtained from all patients or 
their legal guardians prior to enrolment. 

Individuals of all age groups presenting with clinical 
features suggestive of CTB were recruited. Those 
with chronic or non-healing skin lesions, clinical 
suspicion of CTB, willingness to undergo diagnostic 
workup and follow-up, and no prior anti-tubercular 
treatment were included. Exclusion criteria 
consisted immunosuppressed individuals, known 
malignancies, or non-consent. 

All underwent a multidisciplinary evaluation 
coordinated by a central case review team 
comprising dermatologists, infectious disease 
specialists, pathologists, and microbiologists. A 
standard diagnostic algorithm was applied, 
including: 

Clinical Evaluation: Detailed dermatological 
history, lesion morphology, duration, systemic 
symptoms, and contact history were recorded. 

Histopathology: Punch or excisional biopsies were 
taken from active lesion margins and stained using 
Hematoxylin & Eosin and Ziehl-Neelsen (ZN) stains 
for acid-fast bacilli (AFB). 

Microbiology: Tissue samples were cultured on 
Lowenstein-Jensen medium. Smear microscopy was 
performed. 

Immunological Tests: Tuberculin skin test (TST) 
and interferon-gamma release assay (IGRA) were 
used as adjuncts. 

Radiology: Chest X-ray and ultrasound abdomen 
were performed to detect systemic involvement. 

Patients were classified into specific clinical 
subtypes of CTB (e.g., lupus vulgaris, 
scrofuloderma, tuberculids, tuberculosis verrucosa 
cutis) based on clinical, histological, and 
microbiological correlations. Confirmed or highly 
probable CTB cases were started on standard anti-
tubercular therapy (ATT) as per the National 

Tuberculosis Elimination Program (NTEP) 
guidelines. Treatment was supervised by an 
infectious disease consultant and monitored monthly 
for compliance, adverse drug reactions, and clinical 
improvement. Patients were followed up monthly 
for six months, and then quarterly up to one year. 
Outcome measures included lesion healing time, 
resolution of systemic symptoms, adherence to 
ATT, and recurrence. A public health team 
conducted contact tracing and provided counseling 
for household members. 

Statistical Analysis: Data were analyzed using 
SPSS version 25.0. Descriptive statistics were 
applied to summarize demographic and clinical 
variables. Chi-square (Ψ2) and t-tests were used to 
assess diagnostic correlations and treatment 
outcomes. A P-value <0.05 was considered 
statistically significant. 

Results 

The study included 60 (100%) members, mean age 
34.2 ± 12.8 years. Males comprised 53.3% (32) and 
rest were female. The average duration of skin 
lesions was 5.6 ± 2.1 months. Limbs were the most 
commonly affected (40%). Systemic symptoms 
were present in 30% (18) and 35% (21) reported a 
history of contact with tuberculosis. 
Histopathological examination was positive in 45 
(75%). ZN stain showed positivity in 12 (20%). Of 
these, 10 were also histopathology-positive, yielding 
a statistically significant association (Ψ2 = 5.33, p = 
0.021). Culture positivity was observed in 18 cases 
(30%), with 16 of them overlapping with 
histopathological findings (Ψ2 = 4.8, p = 0.028). 
TST was positive (≥10 mm induration) in 39 (65%), 
with 34 corresponding to histopathology-positive 
individuals (Ψ2 = 6.13, p = 0.013). Similarly, IGRA 
positivity was 41 (68.3%), of which 36 were 
histopathology positive (Ψ2 = 6.97, p = 0.008). Chest 
X-ray findings suggestive of TB were seen in 10 
(16.7%), of which 8 were histopathology-positive, 
but the association was statistically non-significant 
(Ψ2 = 2.13, p = 0.144). Among the 50 confirmed 
CTB, 84% (n=42) achieved lesion healing within six 
months, and 94% (n=47) showed good treatment 
adherence. Clinical improvement at three months 
was observed in 88% (44), while adverse drug 
reactions occurred in 10% (5). Recurrence within 
one year was noted in 6% (3). Contact tracing was 
completed for all cases (100%), and a total of 112 
household contacts were screened as part of public 
health interventions. 

Discussion 

In this study, 60 patients with suspected CTB were 
evaluated. The mean age was 34.2 ± 12.8 years, 
indicating that CTB commonly affects young and 
middle-aged adults, similar to observations made by 
Khan et al. who found the majority of CTB cases in 
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the age group of 21–40 years in a tertiary care center 
in Kashmir. [6] A slight male predominance (53.3%) 
was noted, though the distribution was nearly equal. 
Previous studies also report variable gender 
distribution depending on regional demographics 
and access to healthcare. 

The average duration of skin lesions was 5.6 ± 2.1 
months, indicating a significant delay in diagnosis. 
This delay is often due to the paucibacillary nature 
of CTB and its clinical resemblance to other chronic 
dermatoses, as described by Singal and Sonthalia. 
[7] Limbs were the most commonly affected sites 
(40%), consistent with prior literature which 
highlights extremities as frequent sites for 
tuberculosis verrucosa cutis and lupus vulgaris due 
to direct inoculation or hematogenous spread. [8] 
Systemic symptoms such as fever, weight loss, and 
malaise were reported in 30% of cases, underlining 
the need for systemic evaluation in all CTB patients. 
Furthermore, 35% of the patients had a history of 
contact with known TB cases, emphasizing the 
importance of thorough epidemiological screening 
and contact tracing as part of a comprehensive 
diagnostic workup. These findings support existing 
literature and highlight the ongoing need for 
heightened clinical suspicion and multidisciplinary 
collaboration in diagnosing and managing CTB. 

The diagnostic evaluation of CTB remains a clinical 
challenge due to its varied presentation and 
paucibacillary nature. In the present study, 
histopathological examination was positive in 75% 
of patients, making it the most reliable diagnostic 
tool. Histopathology typically reveals 
granulomatous inflammation with or without 
caseation, and though it may not always confirm the 
mycobacterial etiology, it significantly contributes 
to clinical suspicion and diagnosis. Similar findings 
were reported by Kumar et al., where 73% of CTB 
cases showed granulomatous inflammation 
consistent with TB on histology, reinforcing its 
value as a first-line diagnostic modality in suspected 
cases. [9] The ZN stain showed positivity in only 
20% of cases. Of these, 10 overlapped with 
histopathology-positive cases, and the association 
was statistically significant (χ² = 5.33, p = 0.021). 
This result aligns with findings by Sharma et al., 
who noted that ZN stain has low sensitivity in 
cutaneous lesions due to the low bacillary load, with 
AFB detection rates ranging from 10–22% in 
various forms of CTB. [10] Although ZN staining 
remains a useful method, particularly in ulcerated or 
discharging lesions, its diagnostic yield is relatively 
limited. 

Culture positivity was 30%, and 16 of these were 
also histopathology-positive (χ² = 4.8, p = 0.028), 
highlighting its moderate diagnostic value. 
Mycobacterial culture on Lowenstein-Jensen 
medium remains the gold standard for TB diagnosis, 
but its use is limited in CTB due to prolonged 

turnaround time and low sensitivity. A study by 
Farina et al. reported culture positivity in 28.5% of 
CTB cases, with considerable overlap with 
histopathological and molecular findings, 
supporting the utility of culture as a complementary 
diagnostic tool. [11] TST showed a positivity rate of 
65%, with 34 overlapping histopathology-positive 
cases (χ² = 6.13, p = 0.013). TST remains widely 
used, especially in resource-limited settings, 
although it may yield false positives due to prior 
Bacillus Calmette–Guérin (BCG) vaccination or 
exposure to non-tuberculous mycobacteria. Rao et 
al. found a TST positivity rate of 63% in CTB 
patients, with the highest rates in lupus vulgaris and 
tuberculosis verrucosa cutis. [12] The present 
findings are consistent with these observations, 
reinforcing the supportive role of TST. 

IGRA was positive in 68.3% of cases, with 36 
overlapping histopathology-positive results (χ² = 
6.97, p = 0.008), suggesting a strong diagnostic 
association. IGRA is increasingly used due to its 
high specificity and lack of interference by BCG 
vaccination. A recent study by Benachinmardi et al. 
found IGRA positivity in 70.2% of CTB cases, 
particularly in individuals with prior exposure or 
latent infection, indicating its diagnostic relevance 
when used alongside other modalities. [13] Chest X-
ray abnormalities suggestive of pulmonary TB were 
observed in 16.7% of cases, of which 8 were 
histopathology-positive. However, the association 
was statistically non-significant (χ² = 2.13, p = 
0.144). This suggests that systemic involvement 
may be present in only a minority of CTB patients 
and highlights the importance of localized 
diagnostic evaluation. Similarly it was reported that 
only 18% of CTB cases had concurrent pulmonary 
findings on chest radiographs, indicating that CTB 
often presents as an isolated cutaneous condition. 
[14] Collectively, these findings underscore the 
importance of a multidisciplinary diagnostic 
approach in CTB. Histopathology remains the 
cornerstone of diagnosis, with adjunctive modalities 
such as ZN staining, culture, TST, IGRA, and 
radiography each contributing unique value 
depending on clinical context and resource 
availability. While histopathology provides 
structural insight, microbiological and 
immunological tests enhance etiological 
confirmation. Integrating these tools improves 
diagnostic accuracy and reduces delays in initiating 
anti-tubercular therapy. 

The treatment outcomes in this study highlight the 
efficacy of a multidisciplinary approach in the 
management of CTB. Among the 50 confirmed CTB 
cases, 84% (42) showed complete lesion healing 
within six months of initiating ATT, indicating good 
clinical response. This finding is consistent with the 
results reported by Singal and Sonthalia, who noted 
that early diagnosis and prompt initiation of 
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treatment significantly improve healing outcomes in 
CTB patients, particularly when lesion-specific 
regimens are followed. [7] Treatment adherence was 
observed in 94% (47) of patients, underscoring the 
effectiveness of coordinated care and patient 
counseling. High adherence is crucial to prevent 
treatment failure, relapse, and resistance. It was also 
reported a 92% adherence rate in their study on CTB 
management using a multidisciplinary approach, 
emphasizing the importance of patient education and 
follow-up. [15]. 

Clinical improvement by the third month of therapy 
was observed in 88% (44), suggesting early 
symptomatic relief and lesion regression. This rapid 
response is typical in CTB when appropriate ATT is 
initiated, as noted by Kumar et al., who 
demonstrated that most patients with lupus vulgaris 
and scrofuloderma responded well within 8–12 
weeks. [9] Adverse drug reactions were minimal, 
seen in only 10% (n=5), and were manageable 
without altering the regimen. Recurrence within one 
year occurred in 6% (n=3), aligning with recurrence 
rates reported by Frankle A et al., who emphasized 
the role of long-term monitoring to detect and 
manage relapses. [14] Additionally, contact tracing 
was completed in all cases (100%), with 112 
household contacts screened, reflecting strong 
public health integration. These measures are 
essential in endemic settings to prevent transmission 
and identify latent or asymptomatic cases early, 
supporting the WHO's strategy for TB elimination. 

Conclusion 

This study highlights the importance and 
effectiveness of a multidisciplinary approach in the 
early diagnosis and management of CTB. 
Histopathology remains the most reliable diagnostic 
modality, supported by adjunctive tests such as 
IGRA, TST, culture, and ZN stain. Early diagnosis 
and prompt initiation of ATT led to high healing 
rates, good treatment adherence, and minimal 
recurrence. Public health measures like contact 
tracing further enhanced disease control. Integrating 
clinical, pathological, microbiological, 
immunological, and public health strategies ensures 
accurate diagnosis, timely treatment, and reduction 
in disease burden, supporting national and global 
efforts for TB elimination. 
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