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Introduction

The nontuberculous mycobacteria (NTM) is defined as any mycobacterial pathogen 
excluding Mycobacterium tuberculosis or Mycobacterium leprae. Because many NTM 
species have been identified, diagnosis is difficult and successful treatment for NTM 
infection is also complicated [1]. Though aerosol inhalation and water distribution 
systems are known as the main transmission routes of NTM disease, skin and soft tis-
sue NTM infection is commonly related with invasive procedures or trauma [2-4]. 
Their incubation periods can be distinguished by their growth rates on agar [2]. Ac-
cordingly, NTM can be classified into slow-growing mycobacteria (SGM) with usual 
incubation periods of 32 to 265 days and rapidly growing mycobacteria (RGM) with 
typical incubation periods of 3 to 6 weeks [5]. Among the RGM species, Mycobacteri-
um fortuitum and Mycobacterium chelonae are more commonly associated with skin 
and soft tissue infections (SSTIs), which are associated with animal exposure [3].

There are a few cases of nontuberculous mycobacterium SSTIs associated with ani-
mal bites, but to the best of our knowledge, none of them had an incubation period of 
more than a year from the initial trauma, not even SGM infection. Therefore, we pres-
ent the first case of delayed manifestation of NTM infection after a year of incubation. 
The patient provided informed consent for inclusion in the study, and this study was 
approved by The Institutional Review Board of the Catholic University of Korea (IRB 
No. OC19ZESI0048). 
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Abstract

Nontuberculous mycobacteria infection can show various clinical manifestations as over 190 different species of nontuberculous mycobac-
teria have been identified. Among them, skin and soft tissue infections are commonly related with invasive procedures or trauma. The typi-
cal incubation period of rapidly growing mycobacteria is 3 to 6 weeks, whereas slowly growing mycobacteria takes 32 to 265 days of incu-
bation. There have been a few cases of nontuberculous mycobacterium skin and soft tissue infections associated with animal bites, but 
none of them, not even mycobacteria with slow growth, had incubated for more than a year from the initial trauma. We present our case of 
delayed manifestation of nontuberculous mycobacterium skin and soft tissue infections at a year after receiving a dog bite on the hand. 
This case serves as a reminder that patients with delayed onset of local inflammation and granulation tissue on the hand must be reviewed 
for history of any previous trauma at the wound site and evaluated for the possibility of concealed nontuberculous mycobacterium infection.
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Case

A 37-year-old woman with no underlying disease had noted 
two adjacent masses on the third web space of her hand for a 
month (Fig. 1). The lesions showed infectious granulation tis-
sue with a small opening producing serosanguinous discharge. 
The masses had repeatedly grown and reduced in size over the 
past month. The patient had not received any specific treat-
ment at her local clinic but had dressed the wound with ban-
dages herself. She also complained of mild pain when she used 
her hand. The patient recalled that she sustained a dog bite in-
jury a year earlier, and the wounds were healed within a week 
without dressing. The abovementioned masses coincided with 
the points of penetration by the dog’s teeth. Based on the trau-
ma history of the patient and observation of infective granula-
tion tissue, this was believed to be an NTM infection, and 
therefore polymerase chain reaction (PCR) and a staining test 
were added to excisional biopsy (Fig. 2). Operative findings 

showed a very fragile and thin layer of skin covering the gran-
ulation tissue, with peripheral induration. The granulation tis-
sue cavities were filled with jelly-like discharge. Because the 
masses and amounts of discharge were small, only a small 
amount of specimen could be harvested. To avoid false nega-
tive findings due to the suppression of NTM, cefdinir (100 mg; 
three times a day) was administered after excisional biopsy. 
Initial Gram staining and acid-fast bacillus (AFB) staining 
presented negative findings. The results of NTM culture and 
drug susceptibility test failed to isolate species or susceptibility. 
The biopsy results were concluded as an abscess, whereas the 
PCR test showed NTM positive (cycling threshold, 33.10) and 
M. tuberculosis negative results.

Based on the PCR results, the antibiotics were replaced from 
cefdinir (100 mg; three times a day) to moxifloxacin (400 mg; 
once a day) and clarithromycin (500 mg; twice a day) as pre-
scribed by an infection specialist. Because only a small amount 
of the strain was available, genotyping of the NTM failed. Sub-
sequent NTM sequencing tests showed insignificant results 
due to mixed peaks.

The patient was given sterile foam dressing every other day, 
but yellowish discharge was consistently noted. Hence, wound 
healing was delayed with continuous recurrent granuloma 
formation. Two additional debridements were performed 20 
days and 2 months after the initial operation. Though the 
wound had healed completely on the 66th day, antibiotics were 
used for 6 months after the initial surgery. The patient was fol-
lowed up every month. No further signs of infection or granu-
loma formation were observed and the patient reported no 
pain when she used her hand 6 months (Fig. 3).

Fig. 1. Photographs taken at the initial presentation. (A, B) The skin 
layer was very fragile and thin.

Fig. 3. Photographs taken at 6 months after treatment. (A, B) No 
further signs of infection or granuloma formation were observed 
and the patient reported no pain when using her hand.

Fig. 2. Specimen from initial operation. The specimen in the right 
bottle was from the radial side of the wound and the left bottle was 
from the ulnar side of the wound. Biopsy and polymerase chain re-
action test were performed on these specimens.
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Discussion

The increasing number of reports of nontuberculous myco-
bacterium SSTIs in recent years has attracted significant atten-
tion in the medical community [6]. The modes of NTM trans-
mission include (1) aerosolization and inhalation, (2) swal-
lowing and aspiration, and (3) introduction into wounds, ei-
ther via injury or surgery (or both) [7]. Only a few cases of in-
fection with NTM species in humans due to animal bites have 
been reported in the available literature. These include infec-
tions transmitted by unusual penetration injuries such as bee 
stings or bird bites [2]. Although mycobacteria colonize in the 
oral flora, the main cause of NTM SSTIs is invasion of envi-
ronmental mycobacteria through penetrating injuries from 
animal bites, not from oral flora [2]. Nevertheless, there are no 
reports of delayed NTM infections occurring after a year from 
the initial animal bite. Hence, we report the first case of NTM 
infection occurring in a healthy patient after an incubation pe-
riod of a year. The immune status of the affected host factors 
significantly in the development of diseases caused by NTM; 
mycobacterium is suppressed for a long time in patients with 
healthy immune systems [1]. Therefore, it can be assumed that 
it may be expressed after a long time from initial trauma. This 
was supposedly the mechanism in our patient.

SSTIs associated with NTM can be challenging to diagnose 
due to a wide clinical spectrum of presentation, which in-
cludes both localized and disseminated forms of the disease 
[5,8]. For patients who have trauma history and chronic skin 
infection with granulation tissue, diagnostic workup related to 
NTM infection such as AFB smear and culture, biopsy and 
PCR should be added. PCR with nucleic acid amplification 
can detect mycobacteria deoxyribonucleic acid even in smear-
negative specimens and paucibacillary tissue specimens that 
fail to grow on culture [5].

Because some nontuberculous mycobacterium SSTIs can 
take months to develop, the initial trauma may not be recalled 
[5]. Therefore, surgeons should ask in detail about the patient’s 
past history. In this study, NTM genotyping and NTM se-
quencing test bore no meaningful results, making it difficult to 
determine the appropriate medication. We assume that it was 
difficult to obtain sufficient specimens during surgery because 
NTM-infected lesions had been suppressed for a long time. 
Finding out how to identify NTM genotyping with a small 
sample is another challenge.

This case shows that skin-penetrating animal bite injuries 
may cause delayed NTM infection after a year from the initial 

injury. It serves as a reminder for hand surgeons to suspect 
NTM infection and check for old trauma history, specifically if 
the patients have history of animal bites and chronic skin in-
fection with granulation tissue on the hand. If NTM infection 
is suspected based on trauma history and clinical features, 
medical staff should perform a biopsy and PCR test to confirm 
NTM infection and perform appropriate surgical resection 
and administer antibiotics after obtaining the specimen.
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