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Abstract 

(5) 

A 69-year-old woman underwent a total hysterectomy for uterine cancer and was undergoing 

postoperative chemotherapy. One month after surgery, the patient developed a postoperative 

wound infection caused by methicillin-sensitive Staphylococcus aureus (MSSA) in her midline 

abdominal postoperative wound and was treated with antimicrobial agents. Three months after 

surgery, a fistula and serous exudate appeared in her midline abdominal postoperative wound 

and the patient was treated with oral minocycline and topical sodium fusidic acid ointment. Two 

weeks after starting treatment, exudate culture specimens were collected and a rapidly grow

ing mycobacterium was detected, but its name could not be identified by matrix-assisted laser 

desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry. The rapidly growing my

cobacterium detected was identified as Mycobacterium wolinskyi by analyses of the rpoB and 

hsp65 gene sequences. Based on the susceptibility, the patient was treated with minocycline and 

moxifloxacin for approximately 4 months, and her symptoms improved. In postoperative wound 

infections which do not respond well to treatment targeting common bacteria, it is important to 

include nontuberculous mycobacterium as a causative organism and to perform appropriate cul

ture tests. 
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INTRODUCTION 

Mycobacterium wolinskyi (M. wolinskyi) is a species of rapid growing mycobacterium (RGM) 

that is found in water and soil, and was first identified by 16S ribosomal RNA sequencing in 

1999u. It was previously considered to belong to the Mycobacterium smegmatis group, but is 

now considered to be related to Mycobacterium mageritense based on pigmentation and genetic 

relatedness2l. Infections caused by M: wolinskyi are extremely rare, with only a few cases of 



(6) Naoki YAMAGUCHI, et al. 

postoperative wound infections reported3l 4l 5l 6) . Herein, we report a case of postoperative wound 

infection caused by M. wolinskyi. 

CASE REPORT 

A 69-year-old woman underwent laparotomy for uterine cancer. Modified radical hysterecto

my, bilateral adnexectomy, retroperitoneal filling, and pelvic and para-aortic lymph node dissec

tion were performed. Approximately 4 weeks after the surgery, when the patient was starting 

postoperative chemotherapy with doxorubicin and cisplatin, erythema and pus were observed 

in the postoperative wound of the abdomen. The site was drained by incision and treated with 

cefcapene pivoxil 300 mg/ day for 7 days, cephalexin 1000 mg/ day for 14 days, and gentamicin 

ointment. MSSA was cultured from the wound specimen. 

Approximately 10 weeks after surgery, clear exudate, a fistula with yellow necrosis, and 

subcutaneous induration were observed from the same wound (Fig. lA. lC) , and the patient 

was treated with sodium fusidic acid ointment and oral minocycline (MINO) 200 mg/day. Two 

weeks later, however, the patient became aware of pain in the upper part of the wound (Fig. 

lB) , so we collected a specimen of the exudate for culture. Four weeks after, the fistula in the 

wound was closing and the subcutaneous induration had disappeared, although erythema was 

observed around the wound. The pain was relieved but remained. 

Laboratory findings (day 13 after chemotherapy) were as follows: total white blood cell (WBC) 

count of 1,000 cells/mm3 with 52% neutrophils, 31% lymphocytes, 0% eosinophils, 1% basophils, 

and 16% monocytes; red blood cell (RBC) count of 244 x 104 cells/mm3; hemoglobin, 7.3g/ dL. 

The wound culture showed growth of acid fast bacilli, which formed milky-white colonies in 2% 

Ogawa medium within 2 weeks (Fig. 2) . MALDI-TOF Mass Spectrometry analysis using the 

VITEK® MS Mycobacterium/Nocardia Kit Ver. 3.2 (bioMerieux Japan) identified an acid-fast 

Fig. 1. Appearance of postoperative wound. 
A. Entire wo und, before MINO administration. B. Entire 
wound, 1 month after completion of MINO and MFLX 
administration. C. Enlarged upper wo und, before MINO 
administration. D. Enlarged upper woun d, 2 weeks after 
MINO administration. E. Enlarged upper wo und, 1 month 
after completion of MINO and MFLX administration. 

Fig. 2. Morphology of colonies. in 
which stored strains were regrown. 
2% Ogawa medium (Kyokuto®) 
at 37°C. 
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Table 1. Antimicrobial susceptibility of the M. wolinskyi isolate 

Drug 

Amikacin 

Tobramycin 

Sulfamethoxazole/Trimethoprim 

Doxycycline 

Imipenem/Cilastatin 

Meropenem 

Faropenem 

Linezolid 

Moxifloxacin 
; 

S itafloxacin 

Clarithromycin 

Azithromycin 

Clofazimine 

MIC: Minimum inhibitory concentration 

MIC 
(µg/mL) 

s4 

232 

9.5/0.5 

16 

16 

32 

2 

s0.25 

s0.25 

64 

2128 

0.5 

MIC (fLg/mL) for category 

Susceptible Intennediate Resistant 

s 16 32 264 

s2 4 28 

s38/2 276/4 

sl 2-4 28 

s4 8-16 232 

s4 8-16 232 

s8 16 232 

sl 2 24 

s2 4 28 

(7) 

bacillus of the Runyon Classification Group IV, but the species was unknown. To assess the 

treatment plan, we analyzed the amplified hsp65 gene and rpoB gene sequences of the acid-fast 

bacillus. The hsp65 genome sequence detected was 100% (996 bp) identical to M. wolinskyi CIP 

106348, and the rpoB genome sequence detected was 100% identical to M. wolinskyi American 

Type Culture Collection (ATCC) @ 700010, so we diagnosed postoperative wound infection of 

uterine cancer caused by Jlf. wolinskyi. 

Based on the sensitivity results of the micro-liquid dilution method according to the Clinical 

and Laboratory Standards Institute (CLSI) M24-A2 (Table 1). we prescribed MINO as an al

ternative to doxycycline, while moxifloxacin (MFLX) 400 mg/day was added. Three months 

after the start of combination therapy, the pain, exudate, redness, and swelling disappeared. 

MFLX and MINO were prescribed for a total of 16 weeks. One month after the end of the 

treatment, there was no worsening of symptoms and there were no subjective symptoms (Fig. 

lC, Fig. 2C) . 

DISCUSSION 

Skin-and-soft tissue infections caused by acid-fast bacilli can occur after trauma, surgery, 

or cosmetic procedures in immunocompetent patients7l. The Centers for Disease Control and 

Prevention (CDC) defines a "surgical site infection (SSI) " as an infection that occurs near the 

wound within 30 days after surgery (90 days after surgery if implants are involved) sJ , but SSI 

due to RGM often develops several months after surgery7J. Although 60-80% of RGM SSis are 

caused by Mycobacterium Jortuitum 9l, the number of reported cases and the types of caus

ative organisms have diversified due to improved detection sensitivity. The diagnosis is made by 

culture of specific nontuberculous mycobacteria from tissue biopsy10J. In our case, the patient's 

symptoms flared up approximately 10 weeks after surgery and after completion of antimicrobial 
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therapy for a wound infection caused by MSSA. so we suspected the causative bacterium to be 

an acid-fast bacillus. 

M. wolinskyi, a species of RGM, forms non-pigment-producing colonies on solid media. It is 

characterized by resistance to tobramycin (TOE) n and intrinsic resistance to clarithromycin 

(CAM) due to the erm (40) gene11l . In addition, cross-resistance to gentamicin with TOE has 

been noted12>. The M. wolinskyi detected in our case was also resistant to TOE and CAM. Our 

case suggests that M. wolinskyi, a TOE-resistant pathogen, may have been involved in the in

fection due to bacterial shift caused by the use of gentamicin ointment. Healthcare-associated 

infections have been reported, such as an outbreak of six definite cases of M. wolinskyi SSI fol

lowing cardiothoracic surgery at a single medical facility13J and five wound infections following 

joint replacement surgery originating at an outdoor hot tub in the home of a nurse14J . 

The 'MALDI-TOF method has difficulty identifying subspecies of mycobacteria which are phy

logenetically related, and rare species of mycobacteria15l • so sequencing analysis of the 16S ribo

somal RNA gene, hsp65 gene16l , and rpoB gene17) is essential for the identification of the species 

of mycobacteria. In particular, the rpoB gene, which encodes the bacterial /J subunit of the 

RNA polymerase, contains sufficient information for the identification of many species of RGM. 

In the present case, species identification by MALDI-TOF was impossible, but the homology 

analysis of rpoB and hsp65 genes, which were amplified by polymerase chain reaction, identified 

the species based on the obtained sequences. 

Although antimicrobial regimens for RGM often include two or more drugs18J , there is no es

tablished regimen, and selection is based on in vitro susceptibility patterns. Previous reports of 

infections caused by M. wolinskyi are shown (Table 2) . Bloodstream infections were observed 

in patients after cardiovascular surgery and in patients with long-term intravascular catheter 

placement during chemotherapy. Skin-and-soft tissue infections and prosthetic joint infections 

were also observed in immunocompetent hosts. Six other patients had wound infections, all 

of which were treated with at least two antimicrobial agents, including at least one quinolone 

and one tetracycline or glycylcycline. Treatment regimens that included these two drugs were 

Table 2. Review of case reports about M. wolinskyi infections 

A e/Sex T e ofinl"ection 

Ariza-Heredia E.I et al. 2011 31 28/F 

Ariza-Heredia EJ et al. 2011 JJ 73/M 

Hernandez-Meneses Met al. 2021~! 63/F 

Santos Lima A et al. 201351 29/f 

Yoo SJ et al.20136) 56/F 

Bossart Set al. 20 16 191 72/M 

Fuj ikura H et al. 201 7201 66/M 

Karakala N ct al. 201 J2 1l 67/F 

Masuda K et al. 202222! 68/F 

Ariza-Heredia EJ et al. 20] J 31 78/M 

Ariza-Heredia EJ ct al. 201 131 84/M 

BhatnagarN et al. 201923 1 62/M 

Lee YS et al. 201 52~' 65/F 

Pulcini C et al. 200625J 83/f 

Tokuda M ct al. 20'.W26l 70s/F 

Ariza-Heredia EJ et al. 2011 31 16/M 

Muranaka E et al. 202227 i 44/F 

Kitajima H et al. 202 I 28) 82/M 

Chen YC et al. 200819l 22/F 

Ohno T et al. 200830 ! 55/f 

Surgical Site Infection (post-lung transplantation) 

Surgical Site Infection (post-A ICIJ implantation) 

Surgical Site Infection (post-AICD implantation) 

Surgical Site Inrection (post-mammoplasly) 

Surgical Site lnfoction (post-cosmetic procedmcs) 

Abdominal wall subcutaneous abscess 

Peritoneal dialys is related peritonitis 

Peritoneal dialysis related peritonitis 

Peritoneal dialysis related peritonit is 

Osteomyelitis 

Osteomye!i tis 

Prosthetic joint infccti0n 

Prosthetic joint infection 

Prosthetic j oint infection 

Prosthetic joint infection 

Bloodstream infoctionllnfected aortic root-graft 

Catheter related bloodstream inri:ction 

Prosthe1ie valve endocarditis 

Bloodstream infection 

Bloodstream infection 

Antibiotic regimen/Duration Outcome 

MFLX+DOXY/6 months Good 

CPFX l·MI NO/6 months Good (5 months afler) 

MFLX+DOXY/6wceb Good(l year after) 

CPFX ,OOXY+AMK/6 months (AMK: 10 weeks) Good 

CPFX+DOXY/5 months Unknown 

MFLX+MINO+AMK/6 months (AMK : 1 month) Good( G months after) 

LVFX+MINO/39 days Good(6 months after) 

MFLX+DOXY+LZD/1 month Good(4 months afte r) 

LVFX+MINO/3 months Good(IS months ofter) 

MFLX+TGC+ST/MFLX+ST: 6 month.~ (TGC : I month) Unknown 

IPM+MFLX+ST/MFLX+ST: 6 months (1 PM : I month) Good( l year afler) 

AMK+MFLX+LZD/18 weeks (AMK: 6 weeks) Good(] year after) 

CPFX+DOXY+AMK/4 months Good(2 year alter) 

MFLX+MlNO+AMK/6 months (AMK: I month) Good( I year ofter) 

L VFX +CAM/unknown Unknown 

MFLX+DOXY+AMK/lifclong (AivtK: unknown) Unknown 

LYFX1 MI NO+AMK/LVFX:4 months, MINO: 6 months, A.\IJK: 1 month Good(l year after) 

AM K+IPM +CAM - CPFX+MINO/1 2 months (AMK+IPM+CAM: 6 weeks) Unknown 

MFLX+MINO+AMK/6 months (AM K: l month) Unknown 

LVFX+MTNO+AMK/6 months (AMK: l month) Good(18 months after) 

Dupont C et al. 201 6311 481M Bloodstream infection/lnrected aortic root graft MFLX+DOXY+AMK+LZD/6 months Good(6 months after) 

AMK: Amikacin, CAM: clarithromycin, CPFX: ciprolloxacin. DOXY: doxycyc!ine, 1PM: imipenem, LVFX: levofloxacin, LZD: lincwlid, MINO : minocycline, MfLX; moxinoxacin, 
ST: sulfamethoxazole-trimethoprim, TGC: tigecycline 
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applied in 18 of the 21 cases as far as we were aware. 15 cases were still doing well after com

pletion of treatment, and 14 of them were treated with at least a quinolone and a tetracycline or 

glycylcycline. It should be noted, however, that AMK was also used in most cases where intra

venous antimicrobial therapy was the standard of care, such as prosthetic joint infections and 

bloodstream infections . 

The duration of treatment ranges from 6 weeks to 6 months in cases -of soft-tissue infection 

and from 1 month to more than 1 year in all cases. In our case, based on drug sensitivity re

sults and previous case reports, we treated the patient with a combination of MFLX and MINO 

for approximately 4 months and completed treatment after improvement of subjective symptoms 

and other findings in the skin-and-soft tissues, and the patient was still doing well at the end of 

1 month. 

CONCLUSION 

When postoperative wound infections do not respond well to treatment targeting common 

bacteria, or when the time between surgery and onset of symptoms is several months or lon

ger, nontuberculous mycobacteria should be considered as causative organisms and appropriate 

culture tests should be performed. If nontuberculous mycobacteria cannot be identified by mass 

spectrometry, genetic analysis should be considered. 
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There is no COI relationship with any company related to the content of the paper that should 
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IMFORMED CONSENT 

Written consent for case reports is obtained from the patient. 
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