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Abstract: Cutaneous tuberculosis is an infection caused by Mycobacteria tuberculosis, the rare Mycobacterium bovis and the bacillus
Calmette-Guérin vaccine. This disease has many clinical types with diverse clinical manifestations, mainly includes lupus vulgaris,
tuberculosis verrucosa cutis, orificial tuberculosis and scrofuloderma that are difficult to identify. We report a case of cutaneous
tuberculosis in a female who presented with disseminated papular and nodular lesions on her face and hands. The results of skin
biopsy, PCR, and IGRA test contributed to the diagnosis. All lesions were resolved leaving only superficial scars after 5 months
treatment.

Keywords: mycobacterium infection, Mycobacterium tuberculosis, cutaneous tuberculosis, drug therapy

Introduction

Tuberculosis is a contagious disease that circulates widely and has infected approximately one-quarter of the global
population.’ It causes infection in the lungs and other tissues, however the extrapulmonary tuberculosis are not notifiable
in many regions. In recent years, due to the slower decrease comparing with pulmonary tuberculosis, there was an
increase in proportion of extrapulmonary tuberculosis.> Cutaneous tuberculosis is an uncommon form of extrapulmonary
tuberculosis. It could arise through exogenous inoculation but is more frequently through endogenous spread of the
pathogen.’ This disease could manifest as different clinical types include primary inoculation tuberculosis, tuberculosis
verrucosa cutis, lupus vulgaris, scrofuloderma, metastatic tuberculosis abscesses, orificial tuberculosis, and miliary
tuberculosis. The patients commonly have no tuberculosis infection symptoms or records, and endure a prolonged
misdiagnosis. This is a rare case of disseminated cutaneous tuberculosis in a 38-year-old female.

Case Presentation
An otherwise healthy 38-year-old female presented with multiple erythematous nodules and papules for 4 months (Figure 1A and B)
and was admitted to our hospital. Initially, the lesions occurred on her forehead and gradually spread to the eyelids and hands within 1
month. In the first 2 months, the patient visited multiple medical institutions and was successively administered a series of drug
treatments, including prednisolone 20 mg/day for 1 week, topical ofloxacin and polymyxin B for 2 weeks, and itraconazole 200 mg/
day for 1 week. However, no improvement was observed. The lesions on the hands suppurated, healed, and recurred spontaneously.
The patient reported no other symptoms, such as pain or itching, fever, arthralgia, fatigue, or previous injury. Cutaneous examination
revealed grouped erythematous papules distributed on the eyelids and multiple separate dull red nodules with smooth surfaces on the
sinciput area, bilateral palmar, and fingers. The nodules were firm, with slight tenderness. The elevated erythrocyte sedimentation rate
(28-36 mm/h) persisted. Other laboratory examinations, including autoantibody, complement, immunoglobulins, and HIV test
demonstrated no significant findings, as did chest computed tomography.

A skin biopsy was performed 4 months after onset (Figure 2A and B). The sinciput area sections revealed infiltration
of large numbers of lymphocytes, neutrophils, histiocytes, and multinucleated giant cells within the dermis (Figure 2A).
Granulomatous inflammation with central caseating necrosis was observed on palmar biopsy (Figure 2B). Punch biopsies
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Figure 2 Biopsies from the left buccal area (A) and the right palmar (B): infiltration of lymphocytes with neutrophils, histiocyte, multinucleated and giant cells, forming the
granulomatous inflammation (A and B) with central caseating necrosis in the dermis (B).

were performed on the sinciput area and buccal area for mycobacterial and fungal cultures, and PCR assays. The culture
results were negative. Mycobacteria-specific nuclear DNA was detected with rpoB primers in both specimens, and with
hsp65 primers in lesions on the buccal area. This sequence showed the highest identity with Mycobacterium tuberculosis
(> 99%). The IGRA test results were positive (Panel A/B - Nil= 20/23; >6 positive). The final diagnosis of cutaneous
tuberculosis was made on the basis of skin manifestations, granulomatous inflammation with caseating necrosis on
biopsy, positive PCR amplification results for Mycobacterium tuberculosis, and positive IGRA test results.

The patient was prescribed a combination of isoniazid, rifampin, and ethambutol for 4 months, followed by isoniazid
and rifampin for 2 months. The lesions fully recovered after 5-months of treatment (Figure 3A and B). A good response
to anti-tuberculosis therapy also supports this diagnosis.

Figure 3 Lesions on the sinciput area (A) and palmar (B) improved after 5 months of anti-tuberculosis treatment.
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Discussion

Tuberculosis is the leading cause of death from a single infectious agent, with globally more than 10 million infections
occurring every year and estimated 1.30 million deaths in 2022." Cutaneous tuberculosis is a rare form of infection
comprising 1-1.5% of extrapulmonary cases.” The infection spreads via different routes in individuals with different
immune statuses and has multiple clinical classifications, including plaques, papules, nodules, abscesses, erosions, and
ulcers, mimicking diverse skin diseases.* There are four major forms that account for most of cutaneous tuberculosis,
including lupus vulgaris, tuberculosis verrucosa cutis, orificial tuberculosis, scrofuloderma. Those patients usually
present with various slowly progressive skin lesions with no pulmonary infection symptoms or history, making diagnosis
difficult. Moreover, lesion recurrence may lead to tissue destruction or carcinoma in the long-term.” The diagnosis of
cutaneous tuberculosis depends on laboratory confirmation of the pathogen. In most cases, a low mycobacterial load on
the skin biopsy leads to a negative AFB smear test.® A previous treatment history may strongly influence bacterial culture
results. Currently, PCR amplification is the most rapid and sensitive method for the detection of Mycobacterium
tuberculosis DNA. The IGRA test is also helpful for the clinical diagnosis of cutaneous tuberculosis.

Based on clinical and histological manifestations, we believe that this case should be classified as lupus vulgaris.” Lupus
vulgaris is a major type of cutaneous infection caused by the hematogenous spread of endogenous agents in patients with
robust antituberculosis immunity. It typically presents as a red—brown plaque composed of papulonodules on the face with an
“apple-jelly” color on the diascopy and with a tendency to fuse, ulcerate, and scar.® A representative pathological feature is
a tuberculoid granuloma with central caseation necrosis in the upper dermis. Disseminated multiple erythematous papules
and nodules is a rare form of lupus vulgaris that should be differentiated from a series of facial disorders that share
overlapping clinical and histological features, including lupus miliaris disseminatus faciei, rosacea, and perioral dermatitis.*~
' These diseases have similar clinical manifestations, and histologically show granulomatous infiltration in different
patterns. Evidence of etiological agents could discriminate them from cutaneous tuberculosis.

The estimated global prevalence of multidrug-resistant tuberculosis is 11.6%; however, Mycobacterium tuberculosis
isolates from skin infections have a low rate of mono-drug-resistant mutations.'"'> We suggest that the lower drug
resistance rate may be due to long-term infection, limited chance of transmission and the reduced use of antibiotics for
this disease. Since a 6-month course of combined antibiotics is generally effective in treating cutaneous tuberculosis, the
drug sensitivity test is considered unnecessary before empirical therapy.'?

The clinical diagnosis of cutaneous tuberculosis can be challenging because of its diverse clinical phenotypes. The
present case highlights the importance of etiological examination for refractory facial granulomatous dermatoses. The
limitation of this study is a lack of positive culture result, which is the golden diagnostic standard for cutaneous
tuberculosis. As mycobacterial culture requires a long time and can be influenced by prior antibiotic history, the detection
of Mycobacterium tuberculosis-derived DNA could be essential for accurate diagnosis.
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