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Surgical site infections (SSI) caused by rapidly growing mycobacterial (RGM) have become increasingly
frequent. The aim of this study is to describe the epidemiological, clinical aspects and factors
associated with RGM infections related to plastic surgery. Notifications of SSI from 86 health care
facilities of the capital of a Brazilian state within nine years, approximately, were assessed. RGM,
predominantly M. fortuitum (39.0%), was isolated from 66 cases of infection folowing plastic surgery,
mainly mammoplasty. All the cases were woman, with an average of 32.9 years. Amikacin/clarithomycin
was the prevalent therapeutic regimen, and most of the isolates showed resistance to ciprofloxacin.
There was an association of infection by M. abscessus and use of surgical instruments that were not
exclusive to the institution (P=0.048). Thus, these findings emphasize the importance of SSI
notifications and strict monitoring of surgical instruments reprocessing.
Key words: Surgical site infection, plastic surgery, non-tuberculous mycobacteria.

INTRODUCTION
Surgical site infections (SSI) caused by non-tuberculous
rapidly growing mycobacteria (NTRGM) have been
reported, including after plastic surgery, mainly liposuction
and mammoplasty (Sharma et al., 2016; Romero et al.,
2017). Outbreaks have occurred in geographically distant

locations (Leão et al., 2010) in Brazil since 2000. The
greatest occurred in the Southeastern region (172
cases), where 38 hospitals had cases confirmed by
culture, with Mycobacterium massiliense isolates
belonging to a single clone (BRA100), which showed

*Corresponding author. E-mail: silvanalvsantos@gmail.com. Tel: +55 (62) 99532 6465.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution
License 4.0 International License

Braga et al.

consistent tolerance to the 2% glutaraldehyde solution
(Duarte et al., 2009).
Thus, health authorities concluded failures in the
reprocessing of surgical instruments closely related to the
inappropriate use of chemical sanitizers and, therefore,
suspended sterilization in liquid media across the country
in 2009 (Agência Nacional de Vigilância Sanitária, 2009).
However, cases of post-surgical mycobacteriosis
continued to be reported across the country. In the Goiás
State, 44 cases were reported between 2014 to 2018
(Agência Nacional de Vigilância Sanitária, 2019). Given
the complexity of SSIs, especially by mycobacteria, this
study aimed to describe the epidemiology, clinical
aspects and factors associated with NTRGM infections
related to plastic surgery.

MATERIALS AND METHODS
After ethical approval (Protocol n. 1269485/2015), a retrospective
study was performed on infection notifications of the official data
base of the Public Health System (composed of 86 public and
private hospitals) of a city in the Brazilian Midwest region. The data
ranged from the first case and infection related to plastic surgery
notified in 2007 (when the notification was due to spontaneous
demand) until December 2015 (notifications became mandatory in
2008). Notifications of post-surgical mycobacterioses have become
mandatory in Brazil since 2008. Before that, the municipal services
used to investigate notifications of cases by spontaneous demand.
National compulsory notifications are made through a computerized
system called FormSUS, a form that interconnects the municipal,
state and federal health departments. A case was considered: any
patient who presented SSI, after a plastic surgery, notified with a
positive culture result for NTRGM (from surgical wound or adjacent
tissues). The resistance profile of the isolates was determined by
minimum inhibitory concentration (MIC) (Clinical and Laboratory
Standards Institute, 2011).
Data were collected by the reseachers following a check list, and
analyzed using SPSS software version 24.0. NTRGM infections
were considered as the outcome variable and as predictors: year of
notification, type of institution, underlying disease, age, type of
surgery, number of surgeries, surgical method, use of loaner
surgical instruments/devices, reprocessing of surgical instruments
in the healthcare facility, and surgical instruments exclusive of the
healthcare facility. Poisson's bivariate analysis was performed, and
statistical significance was established by Wald's chi-square test.
To compare proportions, Fisher's exact test was used. Values of
P<0.05 were considered statistically significant.

RESULTS
A total of 66 positive culture (95.7%; 95% CI: 88.098.5%) out of 69 notifications were identified, all in
women.
The average of age was 32.9 years (SD: 8.6; median:
32; Minimum: 21; Maximum: 61). Half of them underwent
more than one plastic procedure at the same day, and
the majority (87.9%) underwent mammoplasty. Twenty
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hospitals were involved, with a predominance of private
establishments (18/93.9%) (Table 1). Of these, two
occurred in the same clinic. Regarding the clinical profile,
the most common sign was the presence of secretion in
the surgical wound (83.3%), followed by edema (48.5%)
and hyperemia (42.2%) (Table 1). Surgical treatment with
removal of prostheses was necessary in 37.8% of cases
(Table 1). Two cases of physical sequelae were
identified, resulting from infections with permanent
scarring (breast and gluteus).
Of the 66 isolates, M. fortuitum (39%) predominated,
followed by M. abscessus (18.0%), M. peregrinum
(12.0%), M. brisbanensis (9.0%), and other species (M.
mageritense, M. senegalense, M. wolinsky, M.
conceptionense and M. chelonae). Five species were
resistant to ciprofloxacin, but M. abscessus was sensible
to this antimicrobial. M. fortuitum was the specie that
showed resistance to the largest number of antimicrobials
concomitantly, followed by M. brisbanensis and M.
abscessus (Table 2). M. abscessus infection was
associated with the use of surgical instruments nonexclusive to the healthcare facility (P=0.048).

DISCUSSION
M. fortuitum and M. abscessus are species frequently
reported as etiologic agents in infections arising from
plastic surgeries (Sharma et al., 2016; Romero et al.,
2017). Resistance to ciprofloxacin was evidenced in
NTRGM analyzed in different regions of Brazil (Duarte et
al., 2009). SSIs caused by NTRGM are difficult to
manage, since the diagnosis is late (Park et al., 2016)
and the antimicrobial treatment is prolonged; it brings
side effects to the patient, which also hinders the healing
process of the infection (Sharma et al., 2016; Romero et
al., 2017). In many cases, there is a need for surgical
intervention. Studies have shown that the removal of
breast implants after infections by M. abscessus and M.
fortuitum resulted in a better prognosis for the patient
(Sharma et al., 2016; Romero et al., 2017). On the other
hand, surgical interventions for debridement and removal
of prostheses due to infection have culminated in
physical sequelae (Park et al., 2016).
It is known that exogenous factors to the patient, such
as inadequate reprocessing of surgical instruments,
increase the risk of SSI, and that the acquisition of loaner
surgical instruments, as well as the use of products
owned by the surgeon, are factors that interfere
negatively in the quality of its reprocessing (Seavey,
2010). Although the healthcare facility has the
responsibility to ensure the safety of the reusable medical
devices (RMD), there are problems related to the
management and reprocessing of these devices that can
put patients and healthcare team at risk.
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Table 1. Characterization of cases of rapidly growing mycobacterial infections after plastic surgery, according to
notification forms, from a capital of the Brazilian Midwest region.

Variables
Number of surgeries in the same patient
1
≥2

N

¥

%

33
33

50.0
50.0

Type of surgery
Abdominoplasty
Liposuction or liposculpture
Mammoplasty
Others

14
21
58
4

21.2
31.8
87.9
6.1

Surgery
Video
Conventional

1
52

1.5
78.8

Use of loaner instrumentation
Yes
No

7
29

10.6
43.9

Reprocessing of surgical instruments in the healthcare facility
Yes
No

26
6

39.4
9.1

Surgical instruments not exclusive to the healthcare facility
Yes
No

17
9

25.8
13.6

Notification by
MCICHS*
Laboratories
HAICC**

31
25
10

47.0
37.9
15.2

Type of healthcare facility
Private
Public

62
3

93.9
4.5

Year
2007-2009
2010-2011
2012-2013
2014-2015

13
26
16
5

19.7
39.4
24.2
7.6

Sign/symptom
Fever
Edema
Hiperthermia
Abscess
Nodule
Fistulization
Secretion
Others

17
32
28
11
8
5
55
38

25.8
48.5
42.4
16.7
12.1
7.6
83.3
57.6
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Table 1. Contd.

Therapeutic scheme ***
CLA+AMI
CLA+CIP
CLA
CLA+AMI+CIP
CLA+AMI+MIN
CIPRO
Others

16
5
5
4
2
2
14

24.2
7.5
7.5
6.1
3.0
3.0
21.2

Surgical treatment
Prosthesis removal
Drainage of secretion from the surgical wound
Debridement
Graft

25
6
3
1

37.8
9.1
4.5
1.5

¥

Valid data; * Municipal Coordination of Infection Control in Health Services; ** HICC: Healthcare Associated Infection Control
Commission; *** CLA: Clarithromycin; AMI: Amikacin; CIP: Ciprofloxacin; MIN: Minocycline.

Table 2. Resistance and sensitivity profile of rapidly growing mycobacteria (N = 8) to antimicrobials isolated from patients with infection
after plastic surgery in a capital of the Brazilian Midwest region.

Profile
Antimicrobial

Isoniazid
Streptomycin
Ethambutol
Rifampicin
Rifabutin
Ciprofloxacino
Clofazimine
Clarithromycin
Ethionamide
Cycloserine
Doxycycline
Cefoxitin
Tobramycin
Sulfamethoxazole
Linezolid
Amikacin
Moxifloxacin

M.
fortuitum
(n=2)

M.
abscessus
(n=1)

R
1
1
1
1
1
1
1
2
1
1
2
1
1
1
-

R
1
1
1
1
1
1
1
1
-

S
1
2
-

S
1
1
1
1
-

M.
peregrinum
(n=1)
R
1
1
1
-

S
1
1
1
1
-

M.
brisbanensis
(n=2)
R
1
1
1
1
1
1
1
1
1
1
1
1
-

S
1
1
1
1
1
1
2
1

M. senegalense
(n=1)
R
1
1
1
1
-

S
1
1
1

M.
conceptionense
(n=1)
R
S
1
1
1
1
1
1
1
1
1

R: Resistant; S: Sensible.

The cleaning step, considered the most important in the
reprocessing of RMD, is generally the most affected in
the case of loaner instruments/devices, especially due to

delays in the delivery of the surgical set to the
establishment with the necessary advance for the
fulfillment of all reprocessing steps. This can lead workers
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to take “shortcuts” to meet the expected time for the
surgical procedure. Additionally, the high-turnover of
these sets in several healthcare services makes it
impossible to guarantee the quality of the reprocessing
steps in all of them (Seavey, 2010). An analysis of loaner
instruments and orthopedic implants in clinical use
revealed their contamination, including by biofilm, at the
time of delivery to the hospital, as well as after the
sterilization process, that is, ready-to-use (Costa et al.,
2018).

Conclusion
In conclusion, SSIs by NTRGM following plastic surgery,
predominantly by M. fortuitum, including species resistant
to ciprofloxacin, occurred in young women, especially
those that underwent the procedures in private clinics.
These results highlight the importance of SSI notification
through a robust surveillance system. The association of
M. abscessus infection with the use of non-exclusive
instruments points to the need for rigorous management
and reprocessing of these devices, as well as the
registration of these products both by the Sterilizing
Service Unit and in the patients' records in order to allow
its traceability.
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