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CASE 
REPORT

Serratia marcescens infection in a patient after a fat 
graft: a case report

INTRODUCTION
Serratia marcescens, which was discovered by Bartolomeo Bizio in 
1819, is a Gram-negative motile bacillus belonging to the Entero-
bacteriaceae family [1]. S. marcescens is a facultative anaerobic bac-
terium that has been implicated in hospital-acquired infections, 
particularly catheter-associated bloodstream infections, lower re-
spiratory tract infections, urinary tract infections, and wound in-
fections [2]. Immunocompromised patients are particularly sus-
ceptible to infection with S. marcescens. A recent surveillance pro-

gram in the United States and Europe found that S. marcescens ac-
counted for an average of 6.5% of all Gram-negative infections in 
intensive care units (ICUs) and ranked fifth among Gram-negative 
organisms in ICUs, with an especially high frequency in catheter-
associated urinary tract and bloodstream infections [3]. This mi-
croorganism gives rise to a wide range of infections and is also a 
common cause of ocular infections, ranging from asymptomatic 
colonization to keratitis or conjunctivitis [4]. S. marcescens is also a 
rare cause of endocarditis and soft tissue infections [5], but cutane-
ous lesions caused by this bacterium are uncommon and few cases 
of cutaneous S. marcescens infections have been reported in the lit-
erature [6].

In cases of unhealed cellulitis more than 2 weeks after a fat graft, 
the possibility of delayed infection should be suspected. The term 
“delayed infection” refers to an infection that is not observed in the 
immediate postoperative period, with an onset between 2 and 10 
weeks after surgery. Delayed infections are typically due to less vir-
ulent bacteria, and as the duration of infection extends, biofilms 
mature and become more resistant to antibiotic therapy and host 
defenses [7]. 
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Serratia marcescens is a Gram-negative, facultatively anaerobic bacillus that has been 
implicated in hospital-acquired infections. Because no previous cases of delayed infec-
tions caused by S. marcescens after autologous fat injection have been reported, we in-
troduce a case report. A 74-year-old woman underwent fat injection for aesthetic pur-
poses and visited our hospital for left cheek swelling after this procedure. Blood tests 
showed a slightly elevated white blood cell count. Facial computed tomography dem-
onstrated an abscess and emergency surgery was performed. A work-up of the ne-
crotic tissue and drained abscess contents was conducted. Cultures showed growth of 
S. marcescens. Based on the culture results , a proper antibiotic was prescribed. Follow-
up blood tests showed normal findings, and there was no recurrent infection or inflam-
mation. In most acute infections after a fat graft, Staphylococcus aureus or Staphylococ-
cus epidermidis can be suspected, while mycobacterial infections are often suspected 
in cases of delayed infection and chronic inflammation. However, clinicians should 
keep in mind that there may be infections of uncommon bacteria. When an atypical 
delayed infection is suspected after an autologous fat graft, it is important to perform 
aseptic wound culture and biopsy as soon as possible, use appropriate antibiotics, and 
conduct proper surgical treatment.
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In this study, we report the case of a 74-year-old patient who de-
veloped delayed facial cellulitis due to S. marcescens after a fat graft 
was performed for aesthetic purposes.

CASE REPORT
A 74-year-old woman with no specific medical history underwent 
autologous fat injection for aesthetic purposes at a plastic surgery 
clinic and visited our hospital for left cheek swelling after this pro-
cedure. The patient had undergone cosmetic fat grafting several 
times, and in response to the unsatisfactory results of the left naso-
labial fold, she received a fat regraft 4 weeks before symptom onset. 
The patient initially experienced a slight fever accompanied by 
edema, erythema, firmness, serous discharge, and an uncomfort-
able sensation in the injected site. Pain and foul odor were absent. 
She had received antibiotic treatment and a steroid injection be-
cause of a hard mass-like lesion, thought to be a granuloma, but it 
did not improve. She visited our hospital approximately 4 months 

after undergoing surgery at the plastic surgery clinic, and the swell-
ing and erythema in her left cheek had worsened by the time of her 
initial visit to our hospital (Fig. 1). She had good oral hygiene and 
did not have any other infections such as sinusitis. Upon admis-
sion, she did not have a fever and had a C-reactive protein level 
and erythrocyte sedimentation rate in the normal range (0.5 mg/
dL and 14 mm/hr, respectively), but blood tests showed an elevated 
white blood cell (WBC) count of 12,600 cells/µL. Contrast-en-
hanced facial computed tomography demonstrated a marked 
2.2 ×2.4-cm abscess within the left upper mandibular vestibule, 
and emergency surgery was performed using a submalar horizon-
tal incision about 1 cm in length to remove the unhealthy tissue 
(Figs. 2, 3). The abscess was drained using a silicone drain. The ne-
crotic tissue and drained abscess contents were analyzed for the 
presence of Gram-positive bacteria, Gram-negative bacteria, an-
aerobic bacteria, fungi, and mycobacteria by performing a work-
up including a tuberculosis/non-tuberculous mycobacteria (TB/
NTM) polymerase chain reaction (PCR) assay and cultures.

The infected tissue biopsy (with hematoxylin and eosin staining) 
showed acute interstitial inflammation with deeply infiltrated in-
flammatory cells (Fig. 4). Acid-fast bacillus (AFB) staining, Gomo-
ri methenamine silver staining, and Gram-positive culture were all 
negative. However, cultures from the tissue and drained abscess 
showed growth of S. marcescens. During the interval after the pa-
tient had been admitted and before wound cultures had been per-
formed, an infection caused by resident skin flora such as Staphylo-
coccus aureus was assumed, and empiric first-generation cephalo-
sporin (1 g intravenous twice daily) was administered while wait-
ing for the culture results and a consultation from an infectious 
disease specialist. Based on the results of cultures and antimicrobial 
susceptibility testing (AST), a second antibiotic (fourth-generation 
cephalosporin, 2 g intravenous once daily) was prescribed. Repeat-
ed blood cultures showed a normal WBC count (5,080 cells/µL). 
The patient’s condition improved, and antibiotics were changed 

Fig. 1. Preoperative photographic findings.

Fig. 2. Contrast-enhanced facial computed tomography demonstrat-
ing a marked 2.2×2.4-cm abscess within the left upper mandibular 
vestibule (red arrow).

Fig. 3. Intraoperative photographic findings. Abscess and necrotic 
fat tissue.
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from intravenous to oral (fluoroquinolone, 250 mg twice daily) 
based on the consultation with the infectious disease specialist (Ta-
ble 1). She received antibiotic treatment for 6 weeks, after which a 
follow-up blood test showed normal findings. The patient recov-
ered fully and was satisfied with the results. The scar was managed 
with pulsed dye laser and ablative CO2 fractional laser treatment. 
No complications, such as recurrent infection or inflammation, oc-
curred (Fig. 5).

DISCUSSION
S. marcescens, a Gram-negative member of the Enterobacteriaceae 
family belonging to the Serratia genus, was previously thought to 
be a harmless bacterium abundantly present in the environment 
[8]. This opportunistic pathogen came to be recognized as a cause 
of human infections approximately 30 years ago based on several 
nosocomial outbreaks. S. marcescens commonly causes nosocomi-
al infections, especially in immunocompromised hosts and in the 
ICU setting [9]. Special attention needs to be paid because com-
munity-acquired infections are rare, but outbreaks of nosocomial 
infections are often reported in children or adults. In recent years, 

A
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B

D

Fig. 4. Histopathologic appearance of the necrotic tissue. Histopathologic examination showing acute interstitial inflammation with deeply in-
filtrated inflammatory cells (blue arrows). (A) Hematoxylin and eosin staining. (B) Gram staining. (C) Gomori methenamine silver staining. (D) 
Acid-fast bacillus staining (×100). 

Fig. 5. Postoperative photographic findings at 6 months after sur-
gery.

Table 1. Antibiotic therapies

Period of therapy        Antibiotic Regime

3 Days (Nov 24–26, 2020) First-generation 
cephalosporin

1 g IV twice daily

4 Days (Nov 27–30, 2020) Fourth-generation 
cephalosporin

2 g IV once daily

35 Days (Nov 24, 2020 to Jan 4, 
2021)  

Fluoroquinolone 250 mg PO twice 
daily

Duration of antibiotic therapies: 6 weeks in total.
IV, intravenous; PO, per oral.
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numerous cases and articles have described bacterial infections af-
ter fat grafts [10]. If there is a clinical suspicion of an NTM infec-
tion or another unusual infection in patients with chronic infec-
tions and inflammation after a fat graft, an appropriate diagnosis 
and treatment plan should be established [10].

Delayed nodule formation after an autologous fat graft can occur 
due to various causes, including fat necrosis, cyst formation, or an 
unusual delayed infection. When there is an unhealed infection 
more than 2 weeks after a fat graft, the possibility of a delayed in-
fection should be suspected. Delayed infections are typically exog-
enously acquired and mainly caused by low-virulent microbes 
such as coagulase-negative staphylococci [8,11]. 

The author previously experienced several delayed infections, 
such as NTM infections of surgical wounds in patients who had 
been treated at plastic surgery clinics. After the fat regraft, the pa-
tient presented herein received a steroid injection and then experi-
enced recurrent soft tissue inflammation with a waxing and wan-
ing course. Since a mycobacterial infection was suspected, AFB 
staining and a TB/NTM PCR test for Mycobacterium tuberculosis 
and NTM were conducted, as well as Gram staining and a routine 
culture test. The results of AFB staining and TB/NTM PCR were 
negative, whereas S. marcescens was confirmed in tissue culture. 
The patient was hospitalized to receive antibiotic therapy based on 
AST of cultures and a consultation with an infectious disease spe-
cialist. Symptoms such as swelling and tenderness started to resolve 
approximately 3 weeks after treatment initiation. During the 
6-week monitoring period thereafter, there were no complications 
or recurrent symptoms. A hard mass-like lesion that was initially 
present along part of the wound margin was not palpable. 

From an aesthetic standpoint, autologous fat is considered an 
ideal material from an aesthetic standpoint for expanding tissue 
because, unlike artificial materials and fillers, it is not associated 
with hypersensitivity or foreign body reactions [12]. However, the 
multiple processes required for autologous fat transplantation take 
time and may lead to complications such as pain, bruises and 
asymmetric or irregular contours in contrast to procedures using 
fillers. Nonetheless, autologous fat transplantation has been widely 
used in the field of aesthetic plastic surgery and reconstruction 
[12].

In general, an infection that occurs after autologous fat injection 
is considered to be a negative result that is mostly attributable to 
unhygienic instruments, improper surgical technique, the patient’s 
poor skin preparation, and problems with postoperative wound 
management [13]. Additionally, we speculate that the air condi-
tioning (AC) duct or ventilation system site could serve as a reser-
voir of nosocomial pathogens in the operating room of a commu-
nity hospital. The AC and ventilation-control system in local clin-
ics is often operated centrally and poorly managed. Contaminated 
airflow to the operating room is delivered through large air ducts, 
which are fitted with contaminated microbial air filters [11]. There-

fore, we suggest that airborne transmission may be a source of nos-
ocomial infections during fat graft procedures. In particular, the 
risk of contamination is higher when using cryopreserved fat than 
when using fresh fat. Cryopreserved fat contains a low number of 
viable cells, which leads to a high risk of fat necrosis or inflamma-
tion or infection in the graft site [10]. Fresh fat can be contaminat-
ed during processes such as fat harvest and centrifugation, but the 
additional processes required for using cryopreserved fat (e.g., 
freezing, storage, and thawing) can also cause contamination. 
Stored fat may be contaminated during cryopreservation, and pro-
cedures using contaminated fat lead to wound infection [14].

Once an infection has occurred in transplanted fat, it is impor-
tant to remove infected and necrotic tissue as soon as possible, 
conduct AST, and administer empirical antibiotics until the AST 
results become available [10]. In such situations, it is difficult for 
surgeons to make aggressive decisions to perform surgical treat-
ments such as incision and drainage in patients who have received 
cosmetic procedures. Therefore, if an infection occurs after an au-
tologous fat graft, it is important to diagnose the infection rapidly 
in its early stages, conduct all possible sensitivity tests before treat-
ment, and in case of treatment failure or after recurrence, select ap-
propriate antibiotics based on AST results. Empirical antibiotics 
can be administered until the results of AST become available. 

In most acute infections after an autologous fat graft, S. aureus, 
Staphylococcus epidermidis, or Streptococcus pyogenes can be sus-
pected, while mycobacterial infections are often suspected in cases 
of delayed infection and chronic inflammation [15]. However, cli-
nicians should keep in mind that there may be infections of un-
common bacteria, as in this case, and they should quickly conduct 
cultures and perform AST. Empirical antibiotics can be used until 
the AST results become available, and clinicians should simultane-
ously perform an additional work-up to diagnose the infection. 
When an atypical infection is suspected, it is important to perform 
aseptic wound culture and biopsy in the operating room as quickly 
as possible, and to conduct an appropriate surgical intervention 
such as incision and drainage or removal of the inflammatory ab-
scess depending on the location and clinical manifestations of the 
lesion.

In conclusion, autologous fat grafts have been widely used in re-
constructive and aesthetic surgery, and the procedure sometimes 
causes delayed infections. Because no previous cases of cutaneous 
delayed infections caused by S. marcescens after autologous fat in-
jection, which is one of the most common aesthetic surgical proce-
dures, have been reported in the literature, the present case report 
is noteworthy. The general complications associated with this pro-
cedure include infections, edema, hematoma, bruises, granuloma, 
and cyst formation. Sequelae such as fat necrosis, a scar after inci-
sion, and asymmetry may lead to unsatisfactory aesthetic out-
comes in the long term. Therefore, it is important to manage the 
cryopreserved fat, maintain the sterility of surgical instruments 
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and perform aseptic treatment procedures and techniques to pre-
vent complications. Additionally, AC ducts or ventilation system 
sites in the operating room should be kept thoroughly clean to 
maintain a sterile airflow to avoid airborne transmission. When an 
atypical infection (e.g., S. marcescens in this case) is suspected, it is 
important to perform aseptic wound culture and biopsy as soon as 
possible, use appropriate antibiotics based on the results of AST, 
and conduct proper surgical treatment.
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