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A B S T R A C T

Background: Mycobacterium abscessus is one of the most pathogenic and drug-resistant opportunistic
microorganisms among the nontuberculous mycobacteria (NTM) involved in skin and soft tissue
infections (SSTI) associated with cosmetic surgical procedures. However, NTM infection is often wrongly
diagnosed initially causing prolonged suffering. Here is described the author’s experience working with
patients who developed M. abscessus SSTI after cosmetic procedures.
Methods: Patients who developed NTM infection after undergoing cosmetic procedures, and who
presented at the Hospital Metropolitano and Hospital Vozandes (Quito, Ecuador) between 2013–2016. A
review of patient medical records was performed.
Results: Five patients with culture proven M. abscessus subspecies abscessus SSTI after cosmetic surgeries
were identified. All patients were treated with aggressive surgical debridement and antibiotics.
Conclusions: A rapidly spreading wound infection presenting two or more weeks after a cosmetic
procedure that fails to respond to standard antimicrobial therapy should raise suspicion for NTM
infection. Samples for acid-fast bacilli smear, cultures, and PCR from infected tissue should be taken.
Surgical drainage and debridement are recommended along with a long course of antibiotics. In the
absence of clinical trials, a combination of amikacin, imipenem, and clarithromycin may be an adequate
initial treatment for M. abscessus subspecies abscessus SSTI in immunocompetent patients.
© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Non-tuberculous mycobacteria (NTM) infections of the skin and
soft tissues (SSTI) have been increasing in incidence over the last
few years [1]. Infection occurs by inoculation of bacteria after
trauma to the skin [2]. In some cases, the sources of infection have
been associated with NTM-contaminated solutions used in
invasive procedures or with improperly sterilized medical
equipment contaminated with NTM, most likely through tap
water [3,4]. In most outbreaks, the source of the infection remains
unknown [2].

M. abscessus, a rapid-growing NTM, is widely distributed in
nature and can resist extreme temperatures and restricted nutrient
environments. It has been reported to contaminate water sources,
cleaning agents, hospital environments, reagents, and medications

and can be resistant to standard disinfectants like chlorine,
organomercurials, and alkaline glutaraldehyde [5].

Species in the Mycobacterium abscessus group are a major cause
of SSTI infections in humans, either in isolation or in outbreaks [6].
M. abscessus comprises three subspecies: M. abscessus subsp.
abscessus, M. abscessus subsp. Bolletii, and M. abscessus subsp.
massiliense [7,8]. They are known for their high antimicrobial
resistance arising from multiple mechanisms such as low cell
envelope permeability, drug export systems, and expression of
drug-target-modifying enzymes [9]. Therefore, antimicrobial
treatment for infections caused by the M. abscessus group complex
becomes difficult, due to both natural and acquired resistance to
most of the currently available antibiotics [2,9].

SSTI caused by the M. abscessus group has been reported in
cases of medical tourism after cosmetic or surgical procedures,
from countries such as Switzerland, Spain, and USA [10,11].
Outbreaks in Ecuador have not been described to date.
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issue infection after a cosmetic or surgical procedure was
erformed in Guayaquil-Ecuador.

aterials and methods

solation and identification of M. abscessus subspecies abscessus

Tissue samples for cultures were collected in the operating
oom during drainage and debridement of the infected site. Acid-
ast stain (AFS) and Gram stain were performed for direct
xamination. The samples were placed in culture media, including
lood agar, chocolate agar, MacConkey agar, Lowenstein-Jensen,
nd Middlebrook broth, using the BACTECMGIT 320 system
Becton Dickinson, USA) [12].

ntimicrobial susceptibility

The standard broth dilution method with cation-supplemented
ueller-Hinton broth (Becton Dickinson, USA) recommended by

he CLSI was used. Microtiter plates with antibiotics were
urchased from Trek Diagnostics (RapidMyco Sensititre, Thermo
cientific, USA) and were provided together with demineralized
ater and Mueller-Hinton broth (Becton Dickinson, USA). Suscep-
ibility testing using the broth microdilution method was
erformed according to CLSI guidelines described in document
24-A [13].

olecular identification

The High Pure PCR Template Preparation Kit (Roche Diagnos-
ics, Germany) was used for DNA extraction, following the
anufacturer's specifications. Subsequently, partial sequencing
f the 65-kDa heat shock protein gene (hsp65) conserved in
ycobacterium was carried out through conventional PCR using
rimers TB11 and TB12 according to a previously described
rotocol [12]. The PCR products were digested with the restriction
nzymes, BstEII and HaeIII, and the resulting fragments were
eparated by electrophoresis on a 4% agarose gel using a 50 bp
olecular marker. Interpretation of the fragments obtained was
erformed following an identification algorithm introduced by
himara et al. [14].
Species and subspecies were identified by matrix-assisted laser

esorption/ionization time-of-flight mass spectrometry (MALDI-
OF) [15] and confirmed by sequencing the rpoB gene [16]; then,
he sequences were analyzed using BLAST.

ase 1

A 22-year-old woman received several silicone injections in
oth thighs four weeks prior to clinical presentation. She consulted
ecause she noticed erythema and painful papules around the
njection sites on her right thigh, one with an abscess-forming
endency. In our first encounter, she presented with multiple
ender erythematous papules with regular borders and seros-
nguineous discharge compromising around 20 � 10 cm2 of the
istal third of the right thigh. Laboratory analysis showed mild
eutrophilic leukocytosis, C-reactive protein (124 mg/dL), and
lood chemistry panel without alterations. Biopsy of the lesion
howed multiple fragments of adipose panniculus with fibrosis,
carce chronic inflammatory infiltrate, and large empty vacuoles,

stain (AFS) was positive and cultures for atypical mycobacteria and
PCR-RFLP analysis (PRA) were performed. Amikacin and imipenem
were administered for 3 months plus oral clarithromycin for 7
months.

Case 2

A 42-year-old woman underwent abdominoplasty, bilateral
mastopexy, liposuction of the arms and neck, and had multiple
plasma injections at surgical sites. Two weeks after surgical
intervention she noticed a yellowish, malodorous discharge from
the abdominal incision. She did superficial cleaning for two weeks
with normal saline solution with no improvement. She subse-
quently noticed a similar discharge from the breast wounds and
decided to seek medical attention. The other surgical wounds and
injection sites healed properly. Five weeks after surgery, the
patient presented to our clinic complaining of generalized
weakness, fever, diffuse burning abdominal pain, and foul-
smelling serosanguineous discharge through abdominal and
breast wounds. Incisional borders were erythematous but showed
no other superficial skin lesions. Hemogram, chemistry panel, and
CRP were within normal limits. Extensive incision and drainage
were performed. AFB was positive, cultures and PRA were positive
for M. abscessus, and ESBL-Escherichia coli was isolated. The patient
received antibiotic therapy with clarithromycin, amikacin, and
imipenem; a month and a half later, she presented positive to
Clostridioides difficile toxin. She received 500 mg of metronidazole
TID for 14 days (oral vancomycin and fidaxomicin were not
available in Ecuador). On completion of colitis treatment,
clarithromycin was resumed for seven months. Amikacin and
imipenem were discontinued.

Case 3

A 37-year-old woman had undergone an abdominoplasty,
bilateral mastopexy, and botulinum toxin injections bilaterally in
the malar region. Two weeks after intervention, she complained of
abundant purulent discharge in the surgical incisions. She was
diagnosed with wound dehiscence and her surgeon prescribed
ciprofloxacin and clindamycin for one month. Despite the
antibiotic treatment, the purulent discharge continued. The
patient came to the hospital six weeks after surgery presenting
multiple painful, warm, erythematous, indurated skin nodules
around the abdominal incision, the right malar region, the
suprapatellar region (bilaterally), the inner left and right thighs,
and the legs; the abdominal and breast wounds showed purulent
discharge. Extensive surgical debridement was performed. AFS,
cultures, and PRA positive for M. abscessus were obtained. The
patient received amikacin and imipenem for 3 months and
clarithromycin for 7 months; however, three months after
treatment was completed, she had a recurrence around the
abdominal scar. Thus, debridement of the area was performed, and
a second round of antibiotics was given. New cultures and PRA
were positive for M. abscessus. The second antibiotic course
consisted of amikacin and imipenem for one month plus
clarithromycin for 7 months. The infection resolved, and no
recurrence was observed during the one-year follow-up. She has
recovered well with healed suture lines and no additional wound
drainage.
videncing factitious panniculitis triggered by silicone injection.
FS was not performed. The patient received clindamycin and
xacillin for 7 days, but returned complaining of worsening pain,
ith many papules forming plaques of varying size, the largest
eing 1.5 � 1.0 cm2 and some of them ulcerated. Extensive surgical
rainage was performed, and the lesions were sampled; acid-fast
2

Case 4

A 43-year-old woman had undergone bilateral augmentation
mammoplasty. Three weeks after the procedure, she complained
of fever, pain, and surgical wound secretion. Her surgeon
prescribed ciprofloxacin and clindamycin for 7 days.
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Staphylococcus epidermidis grew in culture secretions and the
patient took the oral antibiotic with no improvement. We
evaluated her two months after the surgical intervention and
noticed wound dehiscence around the nipple-areolar complex
bilaterally, accompanied with a whitish secretion, and perilesional
edema and erythema. A CT scan was performed, showing multiple
pre-pectoral collections bilaterally. We removed foreign bodies
and did extensive debridement, and drainage; 80 % of the
pectoralis major fascia was absent. AFS, cultures, and PRA were
positive for M. abscessus. Amikacin and imipenem were adminis-
tered for 3 months and clarithromycin for 7 months. She has since
been followed in the office with no signs of infection and her
lesions have healed well.

Case 5

A 27-year-old woman who underwent abdominoplasty and
bilateral mastopexy presented three months after surgery due to
multiple abdominal and bilateral breast masses that appeared
around 10 weeks after the procedure. Her infectious disease doctor
diagnosed a surgical wound infection. Multiple microorganisms,
including Mycobacterium, were cultivated, and PRA for M. abscessus
was run with negative results. Despite these results, she received
antibiotic therapy with IV vancomycin for one month, amikacin
and imipenem for 3 months, and oral clarithromycin for 7 months,
which resolved the nodules and breast wound infection. However,
fluid oozed out of the abdominal wound after few weeks, and an
additional three-month course of oral clarithromycin and moxi-
floxacin was prescribed, but with no success.

Two years after her plastic surgery, she presented at our clinic
complaining of persistent abdominal wound discharge. We
observed serosanguineous drainage through the abdominal and
right breast wounds and multiple painful nodules in the right arm.
The persistent abdominal wound drainage prompted an MRI that

identified multiple collections in the anterior abdominal wall
around the umbilicus and two collections in the surgical wound. A
surgical intervention with extensive debridement and scar
excision was performed, and multiple collections of dense white
fluid surrounded by fibrous tissue were found, the largest of which
was a 10 � 6 � 2 cm3 periumbilical collection. Cultures and PRA
confirmed M. abscessus, but AFS was negative. Finally, amikacin
and imipenem were administered for three months and oral
clarithromycin, for seven months.

Discussion

Increasing reports of NTM SSTI in recent years have attracted
much attention in the medical community. Initially, it was
considered a reflection of the increase in the immunosuppressed
population, however numerous reports document this type of
infection in healthy individuals. In fact, all the patients described in
the present study were immunocompetent. The exact incidence of
NTM SSTI infections has not yet been determined, as it is not a
notifiable infection. The largest population-based study on the
incidence of NTM showed an incidence of 2.0 per 100,000 person-
years, and a nearly threefold increase in the incidence of NTM skin
infections over a 30-year period in the USA [17]. Most data on NTM
refer to isolates from respiratory tract infections. Few data on skin
and soft tissues caused by NTM are found in Latin America [18] and
in Ecuador [19,20].

Generally, the NTM most frequently causing SSTIs are: M.
chelonae, M. fortuitum, and M. abscessus subsp. abscessus. After M.
fortuitum, M abscessus is the second most common NTM species
isolated from clinical samples, and the most pathogenic of the
three mentioned. M. abscessus has been associated with postsur-
gical wound infections, post-injection infections, localized com-
munity-acquired wound infections, and disseminated skin
infections. In �25 % of the cases resulting in localized infections,
Fig. 1. Different manifestations in skin and soft tissues caused by M. abscessus after cosmetic surgery. M. abcessus infection usually follows penetrating trauma in
immunocompetent individuals. Initial presentation includes the formation of a tender, fluctuating subcutaneous abscess at the site of inoculation (G). Other presentations
include ulcerations, sinus drainage, or nodules (A, C, D). Abscesses that drain large amounts of pus (B) or chronic ulcers (F). The primary lesion is often followed by a
sporotrichoid aspect of ascending lymphadenitis.
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he disease developed after a skin surface break and subsequent
irect contact with contaminated water or soil [2,21,22].
In the last few decades, a growing amount of cases of M.

bscessus infections caused by non-sterile techniques or contami-
ated materials after Mohs surgery, liposuction, soft tissue
ugmentation, mesotherapy, and acupuncture have been reported
23–26].

The clinical presentation of the NTM SSTIs is nonspecific and
ncludes abscesses, cellulitis, nodules, sporotrichoid nodules,
lcers, panniculitis, sinus drainage, folliculitis, papules, and
laques. Patients often have multiple red to violet subcutaneous
odules, and lymphadenopathy, and sometimes can present
ystemic symptoms [2,26–28]. Fig. 1 shows skin lesions in our
atients.
In our patients, the clinical presentation was characterized by

n indolent course of initial wound healing and subsequent sinus
rainage with deeper abscesses along the abdominal wall. Clinical
ases 1–3 had umbilical wound openings with serous fluid-like
ellow drainage. All three patients presented with a healing
bdominoplasty incision that later developed blisters or open
ounds and drained yellow fluid.
A high index of suspicion is necessary for NTM SSTI diagnoses.

actors that raise suspicion for M. abscessus SSTI are concomitant
resentation of wound dehiscence or unsuccessful wound healing,
oor response to antimicrobial agents against common bacterial
nvaders, absence of bacterial growth in standard cultures that may
e due to inadequate sampling, and rapid progression of the
nfection involving the skin and subcutaneous tissue [2,29,30].

The reported incidence of surgical site infection after plastic
urgery is around 0.08 %, varying with the type of procedure, and the
ost common organism isolated is S. aureus [31]. In general,
ntibiotics against skin organisms, such as streptococci or
taphylococci, are administered in cases of wound infection after

surgical procedures.However, when facing postoperative infections
with negative cultures or lack of response to typical antimicrobial
treatments, a mycobacterial infection should be considered. This is
especially important when treating patients who underwent
surgery in areas endemic with atypical mycobacteria [29].

Detection of NTM can be difficult since Gram stains and cultures
are frequently negative. Although, M. abscessus performs well on
Chocolate and MacConkey agar, failure to maintain cultures for
more than 72 h can lead to the loss of this bacteria, which typically
requires 5- to 7-day cultivation to obtain visible colonies on
conventional agar [32,33].

Based on our experience at our institution, multiple cultures
and histopathological samples for identifying resistant acid alcohol
bacilli should be obtained from fluid and tissue contents to
maximize culture yield. Swabs from lesions should be avoided.
Intraoperative cultures are good samples for cultivating mycobac-
teria on media, such as Lowenstein Jensen medium and
Middlebrook broth, that become positive for M. abscessus between
6 days and 2 weeks [19,20].

Currently, there are no standard guidelines for treating M.
abscessus skin infection. M. abscessus is generally considered to be
the most pathogenic and drug resistant fast-growing NTM, and it is
characterized by in vitro resistance to standard tuberculosis
therapy. It also has limited susceptibility to antibiotics, including
imipenem, doxycycline, and trimethoprim-sulfamethoxazole. M.
abscessus is often susceptible to clarithromycin and amikacin [34],
but can show inducible resistance to clarithromycin and other
macrolide antibiotics when it carries the erm gene [35].

While clarithromycin is a drug of choice in the treatment of M.
abscessus infections, it is often administered in combination with
one or two antibiotics [36]. Parenteral medications, such as
amikacin, cefoxitin, tigecycline, or imipenem may be initially
required [2].

able 1
ummary of the presentation, treatment and outcomes of the cases reported.

Case Age
(years)

Time from
procedure to
symptoms
onset
(weeks)

Clinical features Procedure Antibiotic treatmenta Outcome

1 22 4 Erythematous papules, serosanguineous
discharge compromising around 20 � 10 cm2
of the distal third of the right thigh. No lesions
were found on the left thigh.

Several silicone injections
in both thighs

IV amikacin and imipenem for 3 months plus
oral clarithromycin for 7 months

Recovered

2 42 2 Subjective fever diffuses burning abdominal
pain, and foul-smelling serosanguineous
discharge through abdominal and breast
wounds

Abdominoplasty, bilateral
mastopexy, liposuction of
the arms and neck, and
multiple plasma injections

IV amikacin and imipenem for 1.5 months
plus oral clarithromycin for 7 months

Recovered

3 37 2 Multiple painful, warm, erythematous,
indurated skin nodules around the abdominal
incision, the right malar region, the
suprapatellar region bilaterally, the inner left
and right thighs, and the legs; the abdominal
and breast wounds showed purulent
discharge.

Abdominoplasty, bilateral
mastopexy, and botulinum
toxin injections bilaterally
in the malar region

IV amikacin and imipenem for 3 months plus
oral clarithromycin for 7 months. Same
regimen was repeated after I&D

Recovered
after
recurrence

4 43 3 Dehiscence around the nipple-areolar
complex bilaterally, accompanied by a
whitish secretion, perilesional edema, and
erythema.

Bilateral breast
augmentation

IV amikacin and imipenem for 3 months plus
oral clarithromycin for 7 months

Recovered

5 27 10 Multiple abdominal and bilateral breast
masses

Abdominoplasty and
bilateral mastopexy

First regimen (failed): Vancomycin 1
month; amikacin IV and imipenem for 3
months; clarithromycin for 7 months.
Second regimen (after first recurrence)

Recovered
after
recurrence
failed: clarithromycin and moxifloxacin for 3
months. Third regimen started after
extensive I&D: IV amikacin and imipenem
for 1 month plus Clarithromycin 7 months

ll the patients were females.
a All the patients underwent incision and drainage in addition to the antibiotic treatment.

4
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Treatment should be based primarily on the in vitro sensitivities
of the isolated microorganism, but given the complexity of
antimicrobial resistance in M. abscessus isolates, empirical therapy
generally must be deferred until the laboratory confirms the
organism’s growth in cultures [2,36]. M. abscessus responds slowly
to antibiotics and the duration of therapy typically lasts around 4–6
months, but it largely depends on each patient's clinical course
(Table 1).

In all the cases reported here, amikacin and imipenem were
administered through an implantable catheter, and clarithromycin
was given orally 500 mg bid. We use intravenous Imipenem 1 gm
every 12 h and Amikacin every day for 15 days at 15 mg/kg/day and
rest for 15 days to avoid renal or hearing impairment; Amikacin
and imipenem were administered for 3 months and clarithromycin
for 7 months. None of the patients have side effects except one who
had a Clostridioid infection. Table 2 shows the sensitivity patterns
of M. abscessus isolated from our patients. Except for case 2, which
showed in vitro multidrug resistance, the other cases were
sensitive to clarithromycin and amikacin. However, in vitro
resistance to imipenem was observed in all the cases. The
treatment was initially guided by clinical judgement (since all
the patients showed improvement by the time the sensitivities
were available) and subsequently was maintained considering the
reported discordance between antimicrobial in vitro sensitivity
and in vivo efficacy in NTM infections [2,37]. The patients described
in this study were considered clinically cured when the lesions
disappeared completely and there was no evidence of relapse 12
months after treatment completion.

In general terms, meticulous surgical drainage is needed when
the area compromised has a thick subcutaneous layer, as in the
abdomen and thighs, since failed or delayed resolution may result
in a prolonged course of antibiotics. Further, the removal of foreign
bodies, as in the case of mastopexy, is essential for recovery [38].

In the case of NTM infections after abdominoplasty with strong
clinical suspicion and/or radiographic evidence of multiple
subcutaneous fluid collections, complete removal of infectious
foci with elevation of the entire abdominoplasty flap, excision of
the scar, and shipment of fluid and debridement contents for
routine cultures and AFB, are required. All areas of tissue
granulation and plication sutures should be removed, followed
by abundant pulse saline irrigation. Drains are placed and removed

Conclusion

A rapid diagnosis of atypical mycobacterial infections following
cosmetic surgery, such as prosthesis placement, liposuction, botox
injections, or mastopexy, requires a high suspicion index based on
clinical presentation and empirical antibiotic treatment failure.
AFB smears and cultures with sensitivities to guide treatment are
recommended for patients suspected of having atypical mycobac-
terial infections. We believe that NTM infections should be
considered in all patients who develop skin infections after
surgical or cosmetic procedures not responding to empirical
antimicrobial therapy and presenting repetitive conventional
negative cultures. In the absence of clinical trials, a combination
of amikacin, imipenem, and clarithromycin seems to be an
adequate treatment for soft-tissue M. abscessus subspecies
abscessus infections along with surgical evaluation. Close follow-
up after antimicrobial cessation is recommended since recurrences
are possible.
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Table 2
Antibiotic MIC for M. abscessus subsp. abscessus of the reported cases.

-TIG = tigecyclina, AMK = amikacin, MOX = moxifloxacin, LNZ = linezolid, CIP = ciprofloxacin, IMI = imipenem, SXT cotrimoxazol, MIN = minocycline, DOX = doxycycline CLA =
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-In gray, the resistant breakpoint.
when production is less than 30 cc per day for consecutive days and
signs of infection resolve [25]. A case by case evaluation by an
infectious disease expert along with the surgeon is recommended
to treat NTM SSTI.
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