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Abstract: Healthcare workers (HCWs) are highly at risk for tuberculosis (TB) exposure, particularly those in high TB burden 
countries. Inoculation TB secondary to needlestick injury is uncommon but can occur in HCWs. Herein, we report an unusual case of 
primary multidrug-resistant tuberculosis (MDR-TB) in a surgeon secondary to a needlestick injury while performing thoracentesis on 
a TB patient, and the surgeon recovered and returned to work after 22 months of anti-TB treatment. We searched the PubMed database 
and identified 19 cases of inoculation TB secondary to sharp injury in HCWs including the present case. Those cases highlight that 
primary inoculation of TB even MDR-TB infection should not be neglected in patients suffered needlestick injury when the sharp 
instrument suspected or confirmed contaminated with TB. In this situation, if the HCWs need for additional protection or prophylactic 
anti-TB is worthy of further study. 
Keywords: cutaneous tuberculosis, tubercular tenosynovitis, inoculation tuberculosis, occupational exposure

Introduction
China is one of 30 high TB burden countries for both tuberculosis (TB) and multidrug-resistant tuberculosis (MDR-TB).1 

HCWs have a high risk of contracting Mycobacterium tuberculosis (Mtb) infection, and a previous study revealed that 
HCWs have higher rates of latent and active TB than the general population in China.2,3 Hence, the TB epidemic in 
HCWs is an important public health problem in China. Inoculation TB secondary to needlestick injury is uncommon but 
can occur in HCWs and could not be neglected.

We present the following case as a warning and to suggest an effective approach for proper management. A 35-year- 
old male surgeon presented with a right thumb skin lesion after accidentally pricking his right thumb while performing 
thoracentesis. Thereafter, the surgeon had soft-tissue and tenosynovial TB in the right thumb, right axillary lymphade-
nopathies, and tuberculous pleurisy. Susceptibility of the skin lesion culture was demonstrated against isoniazid and 
rifampicin. After 22-month anti-MDR-TB treatment, he returned to work afterward and regained normal thumb function.

Case Presentation
A 35-year-old male previously healthy surgeon sustained a needlestick injury while performing thoracentesis on a patient 
with smear-positive pulmonary tuberculosis (PTB) and was suspected of tuberculous pleurisy on November 9, 2012. The 
source patient was admitted to the local hospital because of respiratory failure, because his sputum detected acid-fast 
bacilli quickly, PTB was considered and was treated with isoniazid, rifampicin, ethambutol, and pyrazinamide. But his 
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condition deteriorated rapidly and had acute hemopneumothorax. The surgeon in our study gave him an emergency chest 
puncture and drainage, and he collected the pleural effusion for tuberculosis culture. But he unfortunately sustained 
a needlestick injury while performing thoracentesis. He immediately disinfected the wound with povidone–iodine and 
washed it with water and soap. The source patient died the next day because of respiratory failure, it was less than a week 
before he was admitted to the hospital. Mtb were found in the source patient’s hydrothorax culture; however, 
a susceptibility test was not performed. The surgeon had no history of TB infection or any other health problems. He 
was vaccinated with Bacillus Calmette–Guérin during childhood. The injury healed normally; however, after 3 weeks, 
redness, edema erythematous papule, and pain in his thumb at the previously injured site occurred, and then, the papule 
enlarged and subsequently resulted in abscess formation, which was drained using a needle, Ziehl–Neelsen stain, 
detecting acid-fast bacilli (AFB). The diagnosis of primary inoculation cutaneous TB was made based on the positive 
result of Ziehl–Neelsen staining and the source patient’s hydrothorax culture. Then, he was treated with isoniazid, 
rifampicin, ethambutol, and pyrazinamide. After 10 days of treatment, the patient had a mild fever with chest tightness 
and noted multiple enlarged lymph nodes (LN) in his right axillary region. Then, he was transferred to our hospital.

Physical examination revealed an indurated erythematous plaque at the middle of the thumb, a few clear liquids can 
be observed when pressed (Figure 1A), and tender multiple right axillary LN. Mild movement limitation of the affected 
finger’s mobility was caused by the presence of a lesion. Laboratory testing revealed an elevated C-reactive protein level 
and a white blood cell count of 21.6 mg/L and 8800 cells/μL, respectively, with 76.7% neutrophils. Human immuno-
deficiency virus (HIV) types 1/2 and hepatitis viral panels were negative. A chest computed tomography (CT) scan 
showed multiple enlarged LN in the right axilla and right pleural effusion (white arrows) (Figure 2A). Magnetic 
resonance imaging (MRI) of the right hand (conducted 50 days after the needlestick) showed tenosynovitis involvement 

Figure 1 (A) Physical examination reveals an indurated erythematous plaque on the middle of the right thumb, and a few clear liquids can be observed when pressed. (B) 
The skin lesion is healed after an anti-tuberculous therapy.

Figure 2 (A)CT scan of the chest shows multiple enlarged lymph nodes in the right axilla and right pleural effusion (white arrows). (B) MRI of the right hand shows an 
abnormal signal on the palmar side of the first proximal phalangeal bone of the right hand. T2W1 shows high signal intensity. The lesion extends along the tendon sheath of 
the flexor tendon into the carpal canal.
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of the entire flexor tendon of the thumb (Figure 2B). The patient underwent thoracic puncture and drainage in our 
hospital, the pleural effusion was exudative, and the pleural fluid protein was 37.83 g/L. However, acid-fast staining of 
the pleural fluid was negative, and the general bacterial culture and TB culture were negative.

The puncture fluid from the skin lesion was cultured, and Mtb was observed thereafter. Susceptibility was demonstrated 
against isoniazid and rifampicin. Therefore, the regimen was changed to moxifloxacin (400 mg daily), amikacin (400 mg 
daily), pyrazinamide (1500 mg daily), prothionamide (600 mg daily), and aminosalicylate (10 g, daily). However, amikacin 
was discontinued at 5.5 months because the patient complained of tinnitus and aural fullness, then the remaining drugs were 
continuously administered for 16 months without any other adverse effects. After 4 weeks of treatment, the finger lesion had 
disappeared (Figure 1B). Axillary adenopathy disappeared approximately 6 months post-treatment. The surgeon completed 
recovery by the end of the 22-month course of anti-MDR-TB therapy and returned to work afterward and gained normal 
thumb functions. The patient was maintained in the 8-year follow-up without any relapse.

Discussion
TB is a known public health problem worldwide, is one of the most important occupational exposure diseases, and is 
mostly transmitted through inhalation of droplets or dust that contain bacteria from infected patients or materials. 
Inoculation, another mode of transmission, results from direct inoculation of Mtb into the skin, which can cause 
cutaneous TB. Primary cutaneous TB infection has been reported through contact routes, such as ear piercing, tattooing, 
intramuscular injection, acupuncture, and sharp instrument injury.4–7 For example, acupuncture-induced primary inocu-
lation TB has been reported in Korea and China.6,8 Because of the particularity of the work of HCWs, this population is 
a high-risk group for sharp instrument injury; thus, they are also more likely to suffer direct inoculation of TB. However, 
the risk of primary inoculation TB in HCWs following a needlestick injury is seldom discussed.

We searched the PubMed database for reports of inoculation TB secondary to a sharp instrument injury in HCWs 
published as of June 2022 and found cases in English-language articles or abstracts that included clinical details. A total 
of 19 cases of inoculation TB secondary to sharp injury in HCWs since 1974 were identified,9–25 including the present 
case (Table 1). The mean age was 35.5 (range, 18–55) years, predominantly consisting of 63.2% males (12/19) and 

Table 1 Clinical Characteristics of Inoculation TB Secondary 
to Needlestick Injury in HCWs

Characteristics N=19

Age (years) mean (rank)a 35.5 (18–55)

Gender

Male 12 (63.2%)

Female 7 (36.8%)

Staff type

Laboratory technician 4 (21.1%)

Pathologist 2 (10.5%)

Student 1 (5.3%)

Nurse 1 (5.3%)

Clinician 11 (57.9%)

Injury pathway

Puncture/ Prick 16 (84.2%)

Laceration/Cut 3 (15.8%)

(Continued)
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36.8% (7/19) females. Clinicians were more frequently affected (57.9%, 11/19) than other HCWs (laboratory technicians, 
pathologists, students, and nurses). Six clinicians were injured by sharp instruments during operations involving the lungs 
and pleura, two cases while performing needle biopsy of neck LN, one by lumber puncture, one while draining the 
abscess, and one while collecting the lumbar material. The primary lesion sites include fingers (15), palm (2), opisthenar 
(1), and forearm (1). Left hands (73.7%, 14/19) were the most vulnerable part, as the instrument was generally held with 
their right hand.

Skin lesions of approximately 5–10 mm in diameter usually develop at the site of inoculation within 1–6 weeks post- 
injury. The pain is slight or not obvious and may be followed by nonhealing ulcers, which may also present as abscesses, 

Table 1 (Continued). 

Characteristics N=19

Site of injury

Left hand/finger 13 (68.4%)

Right hand/finger 4 (21.1%)

Hand 1 (5.3%)

Left forearm 1 (5.3%)

Time to initiate symptoms (weeks), mean (rank)b 5.4 (1 to 20)

Clinical manifestations

Skin lesion 19 (100%)

Axillary adenopathy 7 (36.8%)

Tenosynovitis 4 (21.1%)

Supraclavicular adenopathy 1 (5.3%)

Epitrochlear adenopathy 1 (5.3%)

Osteomyelitis 1 (5.3%)

Pleurisy 1 (5.3%)

Erythema nodosum 1 (5.3%)

Diagnosis

Histopathological 2 (10.5%)

Microbiological 3 (15.8%)

Histopathological+ Microbiological 10 (52.6%)

Clinical manifestation 2 (10.5%)

No data 2 (10.5%)

Treatment

Anti-tuberculous therapy 9 (47.4%)

Surgery+ Anti-tuberculous therapy 10 (52.6%)

Cured 19 (100%)

Notes: aof 17 cases. bof 17 cases.
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papules, verrucous nodules, and chronic ulcers. Involvement of the regional LN takes place approximately 6–8 weeks 
post-injury. Nine patients (47.4%, 9/19) developed regional LN enlargement, seven developed ipsilateral axillary 
lymphadenopathies after 3–6 weeks, and one developed epitrocheal adenopathy. However, the skin lesion spontaneously 
disappeared post-injury in one case, until 8 months later, the patient became aware of lymphadenopathy in the ipsilateral 
supraclavicular region. In addition to the primary skin lesion and regional LNs, one case had osteomyelitis, four 
including our case had tenosynovitis, and only one had pleurisy.

A high index of suspicion is required to make the diagnosis of cutaneous TB at any persistent nonhealing wound or 
ulcer after an accident or sharp injury, especially when the source patient was proven or suspected of TB infection. 
Histological and bacteriological examinations are necessary for the diagnosis. Histopathological manifestations of the 
skin lesion or LN including granulomatous with Langerhans giant cells and caseous necrosis with AFB in necrotic areas 
support the diagnosis of TB infection. Culture and molecular diagnostic evidence might establish a definite TB diagnosis. 
Among the 19 patients, 11 had positive results of Mtb culture, and a susceptibility test was performed in all cultures.

Fortunately, all patients, including the present case, recovered with anti-tuberculous therapy (ATT). Ten patients 
received the surgical adjuvant intervention, nine underwent excision biopsy or surgical debridement of the skin lesion, 
and one case of tenosynovitis underwent synovectomy besides ATT. Before the present case report, only one report of 
a laboratory technician who punctured her thumb with a needle containing drug-resistant tuberculous organisms while 
performing guinea pig inoculation.9 However, to our knowledge, this is the first reported case of inoculation MDR-TB 
from a patient transmitted to a surgeon by occupational exposure to needlestick injuries, and the patient recovered and 
returned to work after 22 months of anti-TB treatment. MDR-TB and rifampicin-resistant tuberculosis (RR-TB) are 
serious problems for global TB control. China is one of the countries with a high MDR-TB and RR-TB burden.1 

According to the World Health Organization report, in 2019, drug-resistant TB accounted for 14% of global drug- 
resistant TB cases in China, and 7.1% of the new TB cases and 23.0% of the retreated cases in China were MDR/RR-TB, 
both exceeding the global average (3.3% and 17.7%, respectively) during the same period.1 The course of ATT in 
patients with MDR-TB is about ≥20 months; however, the treatment effect is not ideal, and the success of treatment and 
fatality rates are only 54% and 16%, respectively.26 Studies have found that the drug-resistance rate of extrapulmonary 
TB in China is higher than that of PTB, and the MDR-TB rate of pleural TB is as high as 35.7%.27

As one of the 30 countries with the highest TB burden worldwide, China’s occupational exposure to TB among 
medical workers is not optimistic, and the infection rate of TB is significantly higher than that of European and 
American countries and the general population in China.2 With the advent of the HIV epidemic, and the increasing 
number of MDR-TB cases worldwide and in China, various invasive procedures are unavoidable in treating patients 
with TB. This case reminds medical staff of the need for additional protection when performing invasive procedures, 
such as pleural puncture, pleural biopsy, and LN biopsy on patients with suspected or confirmed TB, such as using 
a puncture needle with a safety device. Furthermore, taking correct preventive and remedial measures after occupa-
tional exposure is an effective way to ensure the occupational safety of medical staff. However, no corresponding 
research has been conducted on how to take correct remedial measures and whether to use preventive drugs for sharp 
instrument injuries contaminated by Mtb, which is worthy of further discussion. All published cases did not receive 
prophylactic ATT including the present case. Prophylactic ATT (eg, isoniazid for 6 months) has been recommended 
after sharp instrument injury with suspected Mtb contamination.15,18,22 We also suggest that the acupuncture 
prevention process should consider the possibility of TB infection and initiate isoniazid prophylactic treatment 
when the source of infection is known or suspected TB infection. However, no recognized strategy has been 
established to prevent TB transmission after a sharp instrument injury exposure, which is worthy of further study.

The needlestick can also serve as a potential mode of transmission of HIV infection, especially in this era of co- 
existence of TB and HIV infections. Given the increased incidence of MDR-TB and the use of invasive operations to 
diagnose and treat patients with TB, this report highlights the need for special precautions during invasive manipulation 
in patients with TB.
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