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infection with NTM, which causes lesions in related 
tissues and organs. In recent years, NTM disease has 
increased rapidly and has become one of the important 
public health problems threatening human health [3]. 
However, cutaneous infections triggered by NTM are 
very rare, especially in the face. We report a case of facial 
cutaneous infection in a child triggered by NTM.

Case presentation
A 2-year-old boy was referred to the infection 
department. On the left side of the face, there is a 
reddish-brown round mass approximately 2 cm in diam-
eter, characterized by well-defined borders and a smooth 

Background
Non-tuberculous mycobacteria (NTM) is a general term 
for a large group of mycobacteria except Mycobacterium 
tuberculosis complex and Mycobacterium leprae [1]. 
Most of them are parasitic bacteria, and only a few of 
them are pathogenic to humans, which belong to oppor-
tunistic pathogens [2]. NTM disease refers to human 
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Abstract
Background  Cutaneous infections caused by non-tuberculous mycobacteria (NTM) are extremely rare, particularly 
when they are localized to the facial area. This condition presents significant diagnostic challenges due to its unusual 
presentation and the need for precise microbiological identification.

Case Presentation  A two-year-old male patient presented with a progressively enlarging reddish-brown mass 
on the left side of his face. Despite the absence of systemic symptoms, the lesion’s growth warranted investigation 
due to its growth. Ultrasonography showed a hypoechoic mass in the dermis, indicating an underlying abscess. 
The subsequent aspiration resulted in pale yellow pus, which upon testing and culture, confirmed the presence of 
Mycobacterium avium complex infection, a species of NTM. This case exemplifies the synergy between imaging 
modalities and microbiological analysis, highlighting the crucial role of both in achieving favorable clinical outcomes 
in patients with suspected cutaneous NTM infections. Ultrasound can expedite diagnosis, improve treatment 
planning, and enhance patient care by enabling targeted interventions and monitoring response to therapy in 
these scenarios. However, it is the combination of pathogen-specific diagnostics that ensures accurate etiological 
attribution and appropriate antimicrobial stewardship.

Conclusion  Although rare, facial cutaneous infections caused by NTM still deserve thorough investigation to 
determine the exact cause. Ultrasound is used to identify cutaneous lesions, measure their extent, and guide surgical 
procedures. The ultimate diagnosis is based on microbiological confirmation.
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surface that exhibits no signs of collapse. The texture is 
soft with mild tenderness. (Fig. 1A). The patient’s father 
reported that eczema had developed a month ago, with a 
small erythema on the left face and was not treated in any 
way. Over time, erythema grows larger, shows no signs of 
improvement, highlights on the cutaneous surface and 
becomes darker. The patient had no symptoms, including 
fever, dyspnea, and chest pain, and they deny having any 
history of trauma and surgery. Subsequently, the patient 
underwent ultrasonography: a hypoechoic mass of about 
2.9 × 0.6 cm appeared in the left facial dermis, with clear 
boundaries and uneven internal echo (Fig.  1B). A slight 
blood flow signal around the mass was visualised by Color 
doppler ultrasonography (Fig. 1C). Elastography ultraso-
nography showed that the mass was soft (Fig. 1D). Indi-
cates the presence of thick internal pus. Then, 0.6 ml of 
pale yellow pus was aspirated from within the mass using 
a 5  ml syringe. The samples were tested and cultured. 
The pus samples were detected by the specificity of NTM 
homologous DNA sequence method, and the final result 
was Mycobacterium avium complex (MAC) infection, 
a nontuberculous mycobacterium (NTM). The patient 
received started treatment for the treatment of Myco-
bacterium avium intercellular infection (Azithromycin, 
200 mg QD; Ethambutol, 200 mg QD; Rifabutin, 50 mg 
QD). Following four months of anti-infective therapy, 

the facial lesion demonstrated significant improvement, 
with the cutaneous color of the lesion returning to a state 
that was no longer markedly distinct from the surround-
ing tissue; however, minimal scarring remained visible at 
the site. Subsequently, the patient ceased the administra-
tion of anti-infective medications. During a follow-up 
visit two years post-treatment, the facial lesion had fully 
resolved, leaving only subtle scarring that was not read-
ily apparent(Fig.  1E). According to the patient’s father, 
there were no significant residual marks present on the 
patient’s face, and previous concerns regarding cosmetic 
outcomes proved to be unfounded. The patient expressed 
high satisfaction with the current condition.

Discussion and conclusions
Cutaneous infected by NTM is very rare and difficult 
to diagnose. NTM includes more than 160 ubiquitous 
environmental acid fast staining bacterial species, some 
of which may cause human diseases [4]. Epidemiologi-
cal studies of NTM disease pose significant challenges, 
making it difficult to obtain precise data on the incidence 
and prevalence across different countries or regions. This 
is primarily due to the fact that NTM disease reporting 
is not mandatory in most countries [3, 5]. Additionally, 
the accurate identification of NTM infections and the 
assessment of associated morbidity require specialized 

Fig. 1  A 2-year-old boy was treated for a facial mass. A: Reddish-brown mass was visible on the left side of the face, highlighting the skin surface; B: Gray 
scale ultrasonography indicates a hypoechoic mass of about 2.9 × 0.6 cm appeared in the left facial dermis, with clear boundaries and uneven internal 
echo; C: Color Doppler Ultrasonography shows that the internal blood flow signal is not rich; D: Easastography ultrasonography showed that the mass 
was soft; E: After 2 years, the patient’s cutaneous had recovered and tiny scars were found
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diagnostic methods, which can be technically demand-
ing. Furthermore, the reported incidence and prevalence 
of NTM infections vary considerably among studies, 
reflecting regional differences in environmental expo-
sures, diagnostic practices, and patient populations [6].

The host and pathogen factors leading to NTM infec-
tion are unclear. Traditional detection methods (supple-
mented by biochemical test after culture medium) can 
not provide reference for clinical diagnosis accurately and 
timely [7]. With the rapid development of molecular biol-
ogy technology, strains can be quickly identified by using 
the specificity of NTM homologous DNA sequences 
(such as 16  S ribosomal DNA, ribosomal protein S1, 
inter transcriptional spacer 1, heat shock protein 65, 
rpoB, etc.). To identify the specific type of NTM causing 
the infection, we employed a sequence-based detection 
method targeting conserved regions unique to NTM. 
Clinical samples were collected under sterile conditions, 
and genomic DNA was extracted using a commercial 
kit. Specific primer pairs were designed to amplify the 
hsp65 gene, a highly conserved region among NTM spe-
cies. PCR amplification was performed under optimized 
conditions, followed by agarose gel electrophoresis to 
confirm the presence of the expected amplicon sizes. 
Sequencing of the purified PCR products was conducted 
using Sanger sequencing technology. Sequence data were 
analyzed using NCBI’s BLAST tools against a database 
of known NTM sequences to identify the exact species 
[8]. This approach facilitated the precise diagnosis of the 
infection caused by Mycobacterium avium complex.

Ultrasound imaging in cutaneous infections demon-
strates multifaceted utility, significantly contributing 
to diagnosis, treatment monitoring, and complication 
assessment [9]. As an adjunct diagnostic modality, it pro-
ficiently identifies tuberculous lesions within subcuta-
neous and deeper tissues, elucidating their dimensions, 
depth, structural characteristics, and the reactive changes 
in adjacent tissues, thereby facilitating diagnosis, particu-
larly in instances such as scrofuloderma. By dynamically 
surveilling disease progression, ultrasound aids in evalu-
ating therapeutic outcomes through tracking lesion mod-
ifications and structural improvements [10]. Moreover, it 
plays a pivotal role in guiding fine-needle aspirations or 
biopsies under precise sonographic guidance, enhanc-
ing the accuracy of specimen collection while minimiz-
ing procedural complications. Its capacity to detect 
associated complications, including lymphadenopathy, 
abscess formation, and vascular involvement, furnishes 
vital insights for devising comprehensive management 
strategies. Characterized by its non-invasive, convenient, 
and highly reproducible nature, ultrasound examination 
constitutes an indispensable component in the longitu-
dinal surveillance and patient management of cutaneous 

tuberculosis, significantly enhancing therapeutic efficacy 
and ensuring patient safety [11].

Nontuberculous mycobacteria generally have higher 
rates of drug resistance and are treated for a longer period 
of time than tuberculous mycobacteria [1, 12]. Mycobac-
terium avium complex (MAC) predominantly impacts 
individuals with compromised immune systems. Com-
monly employed antibiotics in the treatment regimen 
include macrolides such as clarithromycin or azithromy-
cin, alongside rifampicin and ethambutol [13]. Therapeu-
tic protocols typically incorporate a combination of three 
or more agents to mitigate the development of bacterial 
resistance [14, 15]. When formulating a therapy plan for 
NTM disease, drugs should be selected according to the 
drug sensitivity test results of these drugs [4]. Actively 
monitor and manage drug safety and timely detect and 
deal with adverse reactions to anti-NTM drugs. Mean-
while, strategies for monitoring drug safety and manag-
ing adverse reactions during treatment are of paramount 
importance [16].

Future investigations should prioritise elucidating the 
mechanisms of NTM infections, with a particular focus 
on the host-pathogen interaction dynamics, to uncover 
novel targets for prevention and intervention [17, 18]. 
Concurrently, there is a pressing need to expedite the 
advancement of innovative, rapid diagnostic methodolo-
gies, including genomic-based approaches, to facilitate 
early and accurate NTM identification, thereby enhanc-
ing patient prognosis [1, 13].

In conclusion, while facial cutaneous infections caused 
by NTM are indeed less common, they nonetheless war-
rant a thorough investigation to ascertain the precise 
etiology. Ultrasound facilitates the characterization of 
cutaneous lesions, delineates their extent, and guides 
interventional procedures. However, the ultimate diagno-
sis hinges on microbiological confirmation.
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