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Abstract

BACKGROUND

Musculoskeletal nontuberculous Mycobacterium (NTM) infections are rare, partic-
ularly post-acupuncture therapy, and present diagnostic challenges due to their
infrequency and potential severity. Prompt recognition and appropriate manage-
ment are crucial for optimal outcomes. NTM-infected wounds involving the joints
are difficult to treat, and only a few cases have been reported.

CASE SUMMARY

We present a case of a chronic intractable NTM-infected wound on the elbow joint
that completely healed with conservative wound care and antibiotic treatment. An
81-year-old woman presented with a chronic, ulcerative wound on the right
elbow joint where she had undergone repeated acupuncture therapy for chronic
intolerable pain. Magnetic resonance imaging revealed synovial thickening,
effusion, and subcutaneous cystic lesions. An orthopedic surgeon performed open
synovectomy and serial debridement. However, 1 month postoperatively, the
wound had not healed and became chronic. A wound culture revealed NTM (
Mycobacterium abscessus), and the patient was referred to the Department of Plastic
and Reconstructive Surgery. Instead of surgical intervention, conservative wound
care with intravenous antibiotics was provided, considering the wound status and
the patient’s poor general condition. Complete wound healing was achieved in 12
months, with no impact on the range of motion of the elbow joint.

CONCLUSION
With clinical awareness, musculoskeletal NTM infection can be treated with
conservative wound care and appropriate antimicrobial agents.
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Core Tip: This report presents a rare case of a nontuberculous Mycobacterium (NTM)-infected wound involving the right
elbow joint after repetitive acupuncture therapy due to chronic intolerable pain. Instead of surgical intervention, which is
typically recommended for the treatment of musculoskeletal NTM infections, conservative therapy with wound care and
antibiotics was chosen, considering the patient’s overall poor health and intolerance for surgical intervention and anesthesia.
We present a clinically significant case where treatment was successful in a patient who was unable to tolerate surgical
intervention.

Citation: Kim JH, Koh IC, Lim SY, Kang SH, Kim H. Chronic intractable nontuberculous mycobacterial-infected wound after
acupuncture therapy in the elbow joint: A case report. World J Clin Cases 2024; 12(36): 6926-6934
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INTRODUCTION

The incidence of nontuberculous Mycobacterium (NTM) infections has increased worldwide[1]. NTM infection prevalence
has increased because of the frequent use of minor, invasive medical procedures, such as intralesional steroid injections
and acupuncture therapies[2], while advancements in diagnostic technologies have also resulted in higher NTM detection
rates. Although most NTM infections manifest as pulmonary disease entities, 20%-30% of NTM infections present as
extrapulmonary infections[2]. Among extrapulmonary manifestations, skin and soft tissue infections are the most
common, whereas musculoskeletal NTM infections involving the joints are less frequent[2,3]. The incidence of musculo-
skeletal NTM infections after minor invasive procedures, such as acupuncture therapy, is particularly low. This makes
diagnosis more challenging, as NTM is rarely suspected, due to the scarcity of reported cases[4]. Delayed treatment of
musculoskeletal NTM infections due to a lack of clinical awareness can result in permanent tissue damage and functional
impairment of joints. Therefore, early diagnosis based on clinical suspicion and microbiological diagnostic testing is
crucial for appropriate treatment[5].

Among the NTM species that cause skin and soft tissue infections, Mycobacterium fortuitum (M. fortuitum), Mycobac-
terium marinum (M. marinum), Mycobacterium abscessus (M. abscessus) complex, Mycobacterium ulcerans, and Mycobacterium
avium complex are the most frequently reported. The major species affecting joints include M. marinum, M. terrae complex,
Mycobacterium intracellulare (M. intracellulare), M. abscessus complex, and M. fortuitum[2]. The exact etiology of musculo-
skeletal NTM infection is unknown; however, tenosynovitis and arthritis are the most common causes[2]. Surgical
debridement and NTM-specific antimicrobial therapy are necessary in cases of NTM infections involving the joints[5].
However, these treatments often fail, and relapses accompanied by complications are frequently observed[3]. Herein, we
present a rare case of a chronic intractable NTM-infected wound at the elbow joint after repetitive acupuncture therapy.
The wound completely healed with nonsurgical conservative wound care and antibiotic therapy, with no complications
or limited range of motion (ROM) in the elbow joint.

CASE PRESENTATION

Chief complaints
An 81-year-old female patient presented with intolerable pain in the right elbow joint.

History of present illness

The patient had a chronic, non-healing, ulcerative wound near the right elbow joint after repetitive acupuncture therapy
for chronic pain. Following acupuncture, the wound showed progressive deterioration, necessitating referral to a major
medical facility. At initial presentation, an orthopedic surgeon performed open synovectomy and antibiotic therapy.
However, a wound culture from the elbow revealed NTM (M. abscessus), leading to subsequent serial debridement and
antimycobacterial medications. Despite these interventions, no significant improvement was observed in the wound, and
the patient was referred to the Department of Plastic and Reconstructive Surgery.

History of past illness

The patient had been undergoing treatment for pulmonary NTM (M. abscessus) infection for 18 months prior to hospital
presentation, due to chronic pain in the right elbow. The treatment regimen for pulmonary NTM included intravenous
(IV) antibiotics: Azithromycin, imipenem, and amikacin. Following hearing impairment, amikacin was subsequently
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discontinued and clofazimine was added. Furthermore, imipenem was replaced with cefoxitin, due to nausea and
vomiting. During hospitalization for elbow pain, NTM was also identified in the sputum culture. Despite the patient’s
advanced age, she had no other underlying disease.

Personal and family history
No family history of NTM was reported, and the origin of pulmonary and extrapulmonary NTM infection was unclear.
The patient neither smoked nor consumed alcohol.

Physical examination
When initially referred to the Department of Plastic and Reconstructive Surgery, the wound was approximately 5.0 cm X
3.0 cm, with overall unhealthy granulation tissue, including a partially necrotic area (Figure 1A).

Laboratory examinations

During open synovectomy, the orthopedic surgeon conducted wound cultures, including acid-fast bacilli liquid culture,
considering the history of pulmonary NTM infection treatment 18 months prior. The wound culture revealed NTM (M.
abscessus), with negative findings for other bacterial and fungal infections and acid-fast staining. The pathology report
suggested acute and chronic synovitis with granulation tissue, consistent with the findings for an atypical mycobacterial
infection. When referred to the Department of Plastic and Reconstructive Surgery, laboratory findings showed a high C-
reactive protein (CRP) level = 3.0 mg/dL (normal range 0.1-0.5 mg/dL) and normal white blood cell counts = 6500/ pL
(normal range 4000-10800/pL) and erythrocyte sedimentation rate = 7 mm/h (normal range 0-20 mm/h). Other typical
laboratory test results were within normal ranges.

Imaging examinations
Magnetic resonance imaging performed prior to open synovectomy revealed synovial thickening with effusion in the
right elbow joint and subcutaneous cystic lesions (Figure 2).

FINAL DIAGNOSIS

The patient was diagnosed with a musculoskeletal NTM infection of the right elbow joint.

TREATMENT

The patient commenced treatment tailored for musculoskeletal NTM infection. Incremental serial debridement was
performed by an orthopedic surgeon with simultaneous IV antibiotic treatment including imipenem 500 mg (twice a
day), azithromycin 500 mg (once a day), and clofazimine 100 mg (once a day), according to susceptibility test results and
consultation with the infectious disease specialist. However, within a month, the wound had deteriorated and became
chronic. Subsequently, the patient was referred to the Department of Plastic and Reconstructive Surgery for coverage of
the skin and soft tissue defects 44 days after open synovectomy by an orthopedic surgeon.

At that time, the patient experienced intolerable side effects, including severe nausea, diarrhea, poor oral nutritional
intake, and hearing impairment due to prolonged NTM-targeted therapy. Hence, rather than initiating surgical
intervention, we decided to initiate dressing treatment to minimize the bacterial burden. In the early treatment stages,
outpatient conservative wound care, including hydrogel with povidone iodine (Repigel), dialchylcarbamoyl chloride-
coated dressing, povidone iodine gauze, and intermittent negative pressure wound therapy, was applied twice a week for
4 months to reduce bacterial loading with autolysis of unhealthy granulation tissue. Simultaneously, the infectious
disease specialist continuously adjusted the medication regimen, considering the patient's tolerance and drug availability.
Additionally, CRP levels were monitored monthly (Table 1). Although CRP levels fluctuated with the patient’s general
condition, the wound showed progressive improvement, and CRP levels remained within the normal range after 10
months of treatment. Following 4 months of treatment, all wound cultures, including those for fungi, bacteria, and acid-
fast bacilli liquid cultures, showed negative results. At that juncture, despite the reduction in wound size and reduced
amount of exudate, relative to the initial stage, further wound recovery was sluggish (Figure 1B). When the mycobacterial
load was confirmed to be controlled, an injectable paste-type acellular dermal matrix (CG Paste, CG Bio, Seongnam,
Korea) was applied to the joint cavity to facilitate wound healing by mitigating dead space (Figure 3). Subsequently, the
wound gradually exhibited reduced raw surface dimensions. Following a discussion with the patient, we decided to
continue conservative wound care without additional surgical intervention. At the end of the treatment period (approx-
imately 10 months after treatment initiation), rapid growth of granulation tissue and progressive skin re-epithelialization
occurred, and the wound displayed no discharge from the joint cavity.

OUTCOME AND FOLLOW-UP

Ultimately, after approximately 12 months of treatment without surgical intervention, the wound had completely healed
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Table 1 Antimycobacterial medications, dressings, and C-reactive protein level monitoring during treatment since the patient's referral

to our department

CRP monitoring
Month Antimycobacterial medication Dressing material (normal range 01-0.5
mg/dL)
0-1 PO azithromycin 500 mg (once a day) + PO Hydrogel with povidone iodine (Repigel) + DACC ribbon 2.6
doxycycline 100 mg (twice a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
1-2 IV amikacin 500 mg (3 times a week) + PO Hydrogel with povidone iodine (Repigel) + DACC ribbon 24
clofazimine 100 mg (once a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith & Nephew) once a week
2-3 IV amikacin 500 mg (3 times a week) + PO Hydrogel with povidone iodine (Repigel) + DACC ribbon 3.0
clofazimine 100 mg (once a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith & Nephew) once a week
3-4 IV amikacin 500 mg (once a week) + PO clofazimine Injectable paste-type acellular dermal matrix (CG Paste, CG 3.8
100 mg (once a day) Bio, Seongnam, Korea) + DACC ribbon (Sorbact ribbon) +
NPWT (PICO, Smith and Nephew) once a week
4-5 IV amikacin 500 mg (once a week) + PO clofazimine Hydrogel with povidone iodine (Repigel) + DACC ribbon 2.8
100 mg (once a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
5-6 IV amikacin 500 mg (once a week) + PO clofazimine Hydrogel with povidone iodine (Repigel) + DACC ribbon 6.1
100 mg (once a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
6-7 IV amikacin 500 mg (once a week) + PO clofazimine Hydrogel with povidone iodine (Repigel) + DACC ribbon 45
100 mg (once a day) + PO clarithromycin 500 mg (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(twice a day) (PICO, Smith and Nephew) once a week
7-8 PO clofazimine 100 mg (once a day) + PO clarith- Hydrogel with povidone iodine (Repigel) + DACC ribbon 2.0
romycin 500 mg (twice a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
8-9 PO clofazimine 100 mg (once a day) + PO clarith- Hydrogel with povidone iodine (Repigel) + DACC ribbon 11
romycin 500 mg (twice a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
9-10 PO clofazimine 100 mg (once a day) + PO clarith- Hydrogel with povidone iodine (Repigel) + DACC ribbon 0.6
romycin 500 mg (twice a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
10-11 PO clofazimine 100 mg (once a day) + PO clarith- Hydrogel with povidone iodine (Repigel) + DACC ribbon 0.3
romycin 500 mg (twice a day) (Sorbact ribbon) + povidone iodine-soaked gauze + NPWT
(PICO, Smith and Nephew) once a week
11-12 PO clofazimine 100 mg (once a day) + PO clarith- Hydrogel with povidone iodine (Repigel) + DACC film 0.3

romycin 500 mg (twice a day) (Sorbact surgical dressing)

CRP: C-reactive protein NPWT: Negative pressure wound therapy; DACC: Dialchylcarbamoyl chloride-coated; IV: Intravenous; PO: Per oral; CG: Cell and
growth factor biotechnology (trade name).

with intact ROM in the joint. Ten months after complete recovery, no signs of recurrence of infection were observed in the
affected area (Figure 4). The patient expressed high satisfaction with the outcome following wound healing, as there were
no residual sequelae, such as joint motion limitations due to scar contracture, or complaints of pain or stiffness during full
ROM. Additionally, the patient’s quality of life significantly improved after ceasing medication.

DISCUSSION

Musculoskeletal NTM infections are rare and an accurate incidence is unknown, as NTM infections do not require public
health reporting[6]. Although more than 120 different NTM species can potentially infect humans, systematic studies of
these diseases are scarce. Furthermore, because the diagnosis of such infections is not easily made through routine
bacterial culture, NTM infections can be easily overlooked if not appropriately suspected and are often missed, due to
lack of physician awareness, the indolent nature of the disease, misinterpretation of pathological reports, and limitations
of mycobacterial culture[7].

Deep soft tissue and musculoskeletal NTM infections can occur when pathogens enter the body through superficial
wounds. In our patient, M. abscessus was identified in the right elbow joint. The M. abscessus complex is a group of rapidly
growing bacteria commonly found in soil and water. The treatment of NTM infection is challenging because of antimi-
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Figure 1 Clinical photographs of the right elbow joint. A: At treatment onset, the defect (approximately 5.0 cm x 3.0 cm) showed unhealthy granulation
tissues, including a partially necrotic change with bone exposure; B: After 4 months of treatment, the dimension of the wound and the amount of exudate were
gradually reduced, but the wound stalled without further improvement.

Figure 2 T2-weighted magnetic resonance imaging of the right elbow joint. Magnetic resonance imaging showing synovial thickening with effusion in
the right elbow joint and subcutaneous cystic lesions with adjacent subcutaneous edema at the lateral aspect of the right elbow joint and posterior aspect of the right
proximal forearm. A: Axial view; B: Coronal view.

crobial drug resistance[8,9]. Approximately 45% of extrapulmonary infections caused by M. abscessus occur post-surgery
[10] and NTM infections related to acupuncture therapy, mesotherapy, intravenous injections, pedicure sessions, and
tattooing have also been reported worldwide[11-14].

In our case, the patient received multiple acupuncture therapies at a traditional Korean medicine clinic for the
treatment of chronic pain. Typically, infections related to acupuncture therapy are mild (e.g., cellulitis) but can also lead to
serious infections, resulting in life-threatening outcomes such as necrotizing fasciitis, osteomyelitis, and septic shock[15].
Most previously reported post-acupuncture NTM infection cases were limited to cutaneous infections, and the infection
sites mainly involved the trunk, lower extremities, and shoulders[4,11,16]. To the best of our knowledge, a case like ours,
involving the invasion of the deep elbow joint cavity after acupuncture, leading to synovitis accompanied by joint fluid
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Dead space

Humerys

Radius

Ulna

Figure 3 Depiction of injectable paste-type acellular dermal matrix applied in the right elbow joint cavity. Subsequently, the wound showed
gradual reduction in both the dimensions of the raw surface and the amount of exudate. NPWT: Negative pressure wound therapy; CG: Cell and growth factor
biotechnology (trade name).

leakage, has not yet been reported. To elaborate further, most cases of NTM infection associated with acupuncture
reported in previous reviews presented as erythematous papules or nodules with mild symptoms such as burning pain
and pruritus[4,16]. Our case, however, exhibited an extensively ulcerative appearance with purulent discharge and
involvement of the deep elbow joint. Hence, the diagnosis may have been delayed if NTM had not been suspected, as the
pathogen would not have been identified through routine bacterial cultures. Fortunately, given our patient's history of
treatment for pulmonary NTM infection, extrapulmonary NTM infection could be considered relatively easily. Without
this history, the rarity of musculoskeletal NTM infection following acupuncture therapy makes missing an NTM infection
diagnosis more likely which can lead to unnecessary and inefficient treatment[4,16].

Common clinical manifestations of M. abscessus complex infection include localized pain, swelling, pus-like discharge,
ulcerations, and draining sinuses[17,18]. Our patient displayed an ulcerative lesion with surrounding necrotic tissues and
purulent discharge accompanying dead space in the right elbow joint. In cases of suspected chronic intractable wound
infection, computed tomography (CT) or magnetic resonance imaging (MRI) should be performed to assess the character-
istics, extent, and depth of the lesion. If inflammation has spread to deep tissue and a sinus tract formation is suspected,
surgical intervention should be considered, along with a deep tissue biopsy. In addition, acid-fast bacilli stain, aerobic
and anaerobic cultures, fungal cultures, as well as mycobacterial culture and mycobacterial polymerase chain reaction
should also be considered[18,19]. Magnetic resonance imaging typically exhibits hypointensity or isointensity on T1-
weighted images and hyperintensity on T2-weighted images[17,18]. Medication therapies for musculoskeletal infections
caused by M. abscessus complex depend on antibiotic susceptibility and commonly involve multidrug therapy for at least
6 months[18]. Such key antibiotics include amikacin, imipenem/ cefoxitin, and clofazimine, which are highly effective[2,
6]. Macrolide antibiotics are commonly used for NTM infection treatment[2,5].

3%9@) WJCC | https://www.wjgnet.com 6931 December 26,2024 | Volume12 | Issue36 |



Kim JH et al. Musculoskeletal NTM infection after acupuncture therapy

;,

Figure 4 Ten months after complete wound healing, the elbow joint maintains an intact range of motion with no signs of recurrence in the
affected area. A: Elbow extension view; B: Elbow flexion view.

The recommended treatment regimen for musculoskeletal NTM infections includes a combination of surgical
debridement to lessen the overall infection load and NTM-specific antimicrobial therapy to eliminate residual infection([5,
19]. Previous reviews have also reported that most cases of musculoskeletal NTM infections include surgical debridement
as an essential part of treatment[3,5,19]. However, even with complete debridement and long-term appropriate medi-
cation therapies, infection can recur at any time, and repeated surgical intervention may be necessary[6,19]. Moreover, as
in our case, patients often cannot undergo surgical interventions or hospitalization because of the severe side effects of
medications for NTM infection.

As previously reported, combination drug therapies are considered essential; however, the choice of drugs and
duration of treatment depends not only on the results of drug-susceptibility testing, but also on the patient's tolerance to
drug toxicity. In particular, when patient intolerance is prominent, selecting the appropriate medication can be
challenging[3,6]. In such cases, appropriate medication adjustments should be made through ongoing consultation with
an infectious disease specialist, aiming to minimize side effects while preserving the potential therapeutic effects of the
medication on the wound. In our case, the patient received a combination drug therapy of per oral (PO) azithromycin and
doxycycline for one month until the NTM drug sensitivity test results became available. The use of imipenem was also
initiated but discontinued after a short period due to the patient’s complaints of nausea and vomiting. The drug
sensitivity test results showed resistance to most medications, and azithromycin, suspected to be the cause of the patient's
hearing impairment, along with doxycycline, which showed drug resistance, were discontinued. For the following 6
months, the patient was treated with IV amikacin, considering drug susceptibility and PO clofazimine, considering its
proven effectiveness in recent reports[2,9,18]. Subsequently, due to a supply shortage of amikacin at the hospital, the
patient was treated with a combination of PO clofazimine and clarithromycin for 5 months. Appropriate selection of
dressing materials is also essential to reduce NTM burden while promoting wound healing and to avoid surgical
intervention.

In clinical practice, for cases of ulcerative stubborn wounds occurring in the elbow joint area, a thorough history
assessment is essential for identifying the underlying cause. If a subacute to chronic infection is suspected following
acupuncture, CT or MRI should be performed. If deep space inflammation is detected, the possibility of musculoskeletal
NTM infection should be considered. When surgical debridement is performed, it is essential to include deep tissue
cultures along with mycobacterial culture to enable the earliest possible diagnosis. If a musculoskeletal NTM infection is
diagnosed, serial surgical debridement should be performed. However, if the patient is unable to undergo surgical
treatment, antimicrobial medication therapy should be adjusted based on NTM drug sensitivity test results and the
patient's tolerance, in consultation with an infectious disease specialist. Concurrently, conservative management should
be implemented. Dressing materials for inflammation control may include hydrogel with povidone iodine (Repigel),
antibiotic ointment, Dialchylcarbamoyl chloride-coated ribbon (Sorbact ribbon), and povidone iodine-soaked gauze,
along with negative pressure wound therapy. Once culture studies confirm the absence of NTM organisms, a paste-type
acellular dermal matrix can be used to quickly fill the dead space and promote wound healing.

Our patient had also been undergoing treatment for a pulmonary NTM (M. intracellulare/abscessus) infection that
occurred 18 months prior to the onset of the right elbow joint infection. To the best of our knowledge, no cases of
pulmonary and extrapulmonary M. abscessus infections have been reported. The identification of the same NTM species
in both pulmonary and extrapulmonary infections in our case suggests that the NTM species causing the pulmonary
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infection acted as the source for the musculoskeletal NTM infection. Revealing this association poses another formidable
challenge.

CONCLUSION

We present a rare case of a musculoskeletal NTM infection in the elbow joint after acupuncture. Despite contraindications
for surgical intervention, nonsurgical conservative dressing treatment and appropriate adjustment of antimycobacterial
medications facilitated complete wound healing with no complications. Our report underscores the importance of
promptly suspecting NTM in patients with chronic intractable wound infections following acupuncture therapy. Rapid
diagnosis, appropriate antibiotic therapy, and wound care with adjustments, as needed, are paramount, particularly for
patients for whom surgical intervention is challenging due to a deteriorating general condition.
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