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Antibiotic Prophylaxis and Postoperative
Wound Infection Rates in Salvage Surgery for
Head and Neck Cancer

Abstract

Wound infections are the most common complication after free flap reconstruction
of head and neck defects. Patients who have undergone prior chemo radiation
have higher infection rates following surgery. We hypothesized that patients who
undergo salvage surgery for recurrent or persistent head and neck cancer may
benefit from prolonged antibiotic prophylaxis. The objectives are to determine the
rate of infection in salvage surgery following chemo radiation and to determine
type and duration of antibiotic prophylaxis. Retrospective review of patients with
recurrent or persistent head and neck cancer who underwent clean-contaminated
procedures with violation of the aerodigestive tract mucosa following radiation
therapy or chemoradiation between 2010 to 2015 at Loyola University Medical
Center. All patients underwent immediate reconstruction using a free flap or
regional flap. Univariate analysis was performed. Outcomes measured included
duration and type of antibiotic prophylaxis, development of postoperative surgical
site infections, and common cultured pathogens. Sixty-six patients underwent
salvage surgery with free flap reconstruction of which, 59 patients received
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antibiotic prophylaxis for more than 24 hours, 6 patients received it for less Cancer Res. 2016, 1:1.

than 24 hours or less, and 1 patient received no antibiotic prophylaxis. The most
common prophylactic antibiotics choices were clindamycin (38%) and ampicillin-
sulbactam (26%). Surgical site infections occurred in 56% (N=36) of patients, with
mucocutaneous fistula as the most common (47.5%). Staphylococcus aureus and
Pseudomonas aeruginosa were the most commonly cultured organisms. Eighty-
six percent of patients receiving perioperative antibiotics for less than 24 hours
developed a wound infection compared to 51% of patients receiving antibiotics
for greater than 24 hours (p=0.08). There is no benefit to extending antibiotic
prophylaxis in patients undergoing salvage surgery beyond 24 hours.
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studies have showed that 24 hours is sufficient in major head and
neck cases [3-5].

Introduction

The importance of antibiotic prophylaxis in head and neck
procedures is well established. Wound infection rates have
been shown to be as high as 80% without antibiotic prophylaxis
[1]. However, there is currently no Clinical Practice Guideline
published by the American Academy of Otolaryngology- Head and
Neck Surgery regarding antibiotic prophylaxis in head and neck
surgery for cases contaminated by oropharyngeal secretions. Our
current practice is thus governed by previously published data
and also by the surgeon’s anecdotal experience [1,2]. Previous

Since the 1980s and 90s, when the first recommendations
of antibiotic prophylaxis were published, there have been
advances in the reconstructive techniques to regularly employ
free flaps as opposed to regional flaps or primary closure in the
reconstruction of major head and neck cases. We know that
despite reconstructive advances, infections rates have not been
positively impacted [3,6,7]. This may in part be due to known
outside risk factors that impact infection rates. Specifically, in
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the setting of salvage surgery, in patients who have been treated
previously with radiation therapy (RT) or chemoradiation (CR),
there is an associated increased risk of surgical site infection [8-
10]. In cases of salvage surgery and reconstruction, perhaps there
lies a previously unidentified patient subset that might benefit
from prolonged antibiotic prophylaxis. The purpose of this study
was to determine if patients who underwent prior RT or CR were
at increased risk for postoperative wound infection and if they
would benefit from antibiotic prophylaxis longer than 24 hours.
To our knowledge, no study has been performed to determine
optimal timing and selection of antibiotic prophylaxis in patients
who have previously undergone RT or CR of the recipient surgical
site.

Methods

After obtaining approval from the Institutional Review Board
at the Loyola University Medical Center (protocol #206970), a
retrospective chart review was performed of all adult patients
(>18 years old) who underwent salvage surgery for head and
neck malignancy with immediate free flap or regional flap
reconstruction. Salvage surgery included all clean-contaminated
ablative procedures where the mucosa of the aerodigestive
tract was entered after failed previous RT or CR. All surgeries
were performed at Loyola University Medical Center between
1/1/2010 and 6/31/2015 and were performed by 3 surgeons.
ICD-9 codes were queried to identify patients who underwent
ablative procedures with immediate free flap, gastric pull up,
latissimus dorsi flap, deltopectoral flap, or pectoralis major
flap reconstruction for recurrent or persistent head and neck
malignancy. Patients with no prior radiation and/or chemotherapy
were excluded. Data including sex, body mass index, preoperative
albumin, history of tobacco and alcohol use, diabetes, positive
surgical margins, immediate tracheoesophageal puncture,
preoperative MRSA nasal swab, type of procedure, previous
chemotherapy, previous radiation therapy, and type and duration
of antibiotic prophylaxis were obtained. Patients were divided
into two groups based on duration of antibiotic prophylaxis that
was given based on surgeon preference. Those patients who
received 24 hours or less of antibiotic prophylaxis were included
in the short-term group and those patients who received
antibiotic prophylaxis for longer than 24 hours were included
in the long-term group. The primary outcome was incidence of
surgical site infection measured from postoperative day one to
date of last follow-up, which ranged from postoperative day 30 to
postoperative day 90. Surgical site infection was defined clinically
as fistula formation with or without purulent drainage, cellulitis
(presence of severe erythema or edema), and abscess formation
at the recipient surgical site. Univariate analysis was performed
for data analysis. All statistical calculations were performed using
SPSS version 20 statistical software with significance defined as
P<0.05.

Results

Sixty-six patients underwent salvage surgery for persistent or
recurrent head and neck cancer. Of the 66 patients, 49 (74%)
were male and 17 (26%) were female. Fifty-five (83%) patients
were current or former smokers, 12 (18%) were diabetic, 36
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(54%) reported past or current use of alcohol, and 14 (21%)
had a BMI of less than 20 and 17 (26%) had a BMI of greater
than 25. See Table 1 for complete patient characteristics. The
majority of patients were previously treated with CR (51%).
Forty-seven percent of patients were previously treated with
RT alone. The most common time between salvage surgery
and prior treatment being less than 6 months or greater
than 5 years (Figure 1). Patients underwent salvage surgery
consisting of composite resection of the mandible (44%),
total laryngopharyngectomy (21%), total laryngectomy (15%),
midline mandibulotomy with total glossectomy (4.5%), and
hemiglossectomy (4.5%). The types of free flaps used for
reconstruction included fibula free flap (35%), radial forearm
free flap (35%), anterolateral thigh free flap (25%), and rectus
abdominis free flap (4%). Regional flap reconstruction included
pectoralis major (76%), latissimus dorsi (8%), deltopectoral (8%),
and gastric pullup (8%).

Fifty-nine patients received antibiotic prophylaxis for more than
24 hours, six patients received it for less than 24 hours or less,
and one patient received no antibiotic prophylaxis. Of the 66
patients included, six (86%) of the seven patients who received
antibiotic prophylaxis for less than 24 hours developed a wound
complication, whereas 30 (51%) of the 59 patients who received
antibiotics for greater than 24 hours had complications (p=0.08)
(Figure 1). Thirty-six (56%) patients developed a surgical site

Table 1 Demographic data of patients with prior history of radiation
and/or chemotherapy that underwent salvage surgery and free flap
reconstruction.

Characteristic # of Patients (%)

Sex
Male 49 (74%)
Female 17 (26%)
BMI
<20 14 (21%)
20-25 35 (53%)
>25 17 (26%)
Diabetes 12 (18%)
Past or Current Smoker 66 (83%)
Past or Current Alcohol Use 36 (54%)
Positive MRSA nasal swab 3 (4.5%)
Positive Surgical Margins 24 (36%)

Antibiotics < 24 hr Antibiotics > 24 hr

HYes ®Yes

49%

Figure 1 Percentage of patients with prior history of radiation
and/or chemotherapy who underwent salvage surgery
and free flap reconstruction who developed wound
complication based on duration of antibiotic prophylaxis

K (p=0.08). )
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infection, which included mucocutaneous fistula (47.5%), cellulitis
(37.5%), and abscess (15%). Four patients (6%) developed more
than one complication. Sixty-one percent of complications
occurred within the first two weeks of surgery.

Clindamycin (38%) and ampicillin-sulbactam (26%) were the
most common antibiotics used for prophylaxis. Duration of
antibiotic prophylaxis ranged from 0 days to greater than 5 days
with the most common duration 3-4 days (26%). Staphylococcus
aureus and Pseudomonas aeruginosa were the most commonly
cultured organisms. Gentamicin, tobramycin, meropenem, and
sulfamethoxazole-trimethoprim were the most sensitive against
the cultured organisms (Tables 2 and 3).

Discussion

Postoperative surgical site infection is not uncommon following
salvage surgery for head and neck malignancy. Previous studies
have cited infection rates up to 61% [10,11]. Our findings are
consistent with this as surgical site infection occurred in more
than half (54.5%) of our patients undergoing salvage surgery.
There have been many studies that have analyzed different
patient risk factors and their potential role as a predictor in the
development of surgical site infections. Risk factors analyzed

Table 2 Type and number of organisms cultured from patients with
postoperative wound infections after H&N reconstruction.

Organism Cultured Number

Staphylococcus aureus 8
Pseudomonas aeruginosa
Stretococcus
Escherichia coli
Klebsiella pneumoniae
Enterococcus
Methicillin-resistant Staphylococcus aureus
Enterobacter aerogenes
Corynebacterium
Peptostreptococcus
Prevotella Melaningenica

B R R R R INW WS o

Table 3 Antibiotic sensitivities of cultures from patients who developed
postoperative wound infections.

Antibiotic Percent of Cultures Sensitive (%)
Gentamycin 14
Tobramycin 11
Meropenam 11

Cefepime 10
Ceftazidine 10
Ciprofloxacin 10

Piperacillin-Tazobactam 10
Bactrim 11

Aztreonam 9
Piperacillin 9
Ceftriaxone 8

Flagyl 5
Cefazolin 7
Levaquin 5

Unasyn 6
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Table 4 Comparison of incidence of wound complication based on
duration of antibiotic prophylaxis (p=0.08).

<24 hr >24 hr Total
Prophylaxis Prophylaxis

Wound o 0
Complication Clees SRt
No Wound 0 0
ol 1(14%) 29 (49%) 30
Total 7 59 66

include age, tobacco use, prior radiation, length of hospital stay,
tumor stage, tracheotomy, and malnutrition [6-8,10,12]. There
is conflicting data on the association between prior RT and
postoperative surgical site infection [9,13-16]. A retrospective
cohort study of 698 patients revealed that preoperative RT
was the strongest predictor of wound complications on both
univariate and multivariate analysis [13]. Another study of 429
patients reported previous radiotherapy at any dose as a risk
factor for fistula formation and surgical site infection; and doses
>60Gy was predictive of flap failure [9]. Recently, Yarlagadda et al.
[8] reported that patients who had undergone prior RT displayed
almost twice the rate of surgical site infection after ablative
surgery and free flap reconstruction for head and neck cancer
(Table 4). Despite these findings, other previous studies have not
been able to demonstrate a significant correlation between prior
radiation and flap-related complications or flap failure [14-16].

The difficulty in the post-operative treatment of patients who
undergo clean-contaminated procedures lies in the development
of post-operative fistula, which was classified in this study as a
post-operative infection. In this study, the most common surgical
site infection was mucocutaneous fistula followed by cellulitis
and then abscess. It could be extrapolated that these infections
are really a spectrum of severity, which often start with fistula
formation. Of the patients who had post-operative infections,
almost two-thirds of the complications were detected within
the first 14 days following surgery and 42% required surgical
intervention. These complications can significantly delay post-
operative healing, increase morbidity, and prolong hospital
length of stay [17-19].

Given the consequences of surgical site infection, prevention is
important and there may be benefit to stratify patients who are
at increased risk for infection. The clinical question as to whether
salvage surgical patients should be treated as higher risk and given
longer duration of antibiotic prophylaxis is a valid one. Although
prior studies have found no difference in wound infection rates
when comparing shorter course antibiotic therapy (24 hours) to
longer duration antibiotic therapy (>24 hours), these studies did
not stratify patients who received prior RT or CR. To our knowledge,
there is no data in the literature on whether certain higher-risk
groups may benefit from longer-duration antibiotic therapy. In
this study, we found that 6 of the 7 patients (86%) with a history
of radiation +/- chemotherapy who received antibiotic therapy
for 24 hours or less developed a wound complication compared
to 30 of 59 patients (51%) who received antibiotic therapy for
greater than 24 hours. This finding suggests that prolonged
antibiotic prophylaxis (>24 hours) is associated with decreased
incidence of wound complication. This difference, however, did
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not reach statistical significance (p=0.08), and thus justification
for prolonging antibiotics in salvage cases cannot be made based
on the evidence. Unfortunately, one of the drawbacks of this
study is that the group who actually received antibiotics for less
than or equal to 24 hours was much smaller than the longer term
group [20-23].

Certainly the trend in this institution was to continue long-term
antibiotic prophylaxis. We are not alone in that practice. One
study showed that many reconstructive surgeons continue to use
prophylactic antibiotics for longer than 72 hours following free
flap reconstruction [12,17] which likely is based on anecdotal
evidence or perseverance in practices which have been in
place previously. This observation led us to question antibiotic
prophylaxis selection and also bacterial speciation of cultured
infections.

Clindamycin and ampicillin-sulbactam are two commonly used
antibiotics for perioperative prophylaxis [12,18] and were the
most commonly used antibiotics for prophylaxis in our study.
Wound cultures obtained from postoperative complication sites
most commonly grew Staphylococcus aureus and Pseudomonas
aeruginosa and 38% of cultures were polymicrobial. Only 40% of
cultures were sensitive to clindamycin and ampicillin-sulbactam.
These results put into question the appropriate selection of
antibiotics. There have been studies that demonstrated an
increased risk of postoperative wound infection with the use of
clindamycin [12,18].

Another important question is if inappropriate duration of
antibiotic prophylaxis perpetuates bacterial resistance resulting
in increased susceptibility to wound infection. One study
assessed the association between extended duration of antibiotic
prophylaxis and risk of postoperative infection. They did not find
an increased risk of infection with antibiotic prophylaxis of 7-8
days compared to 1 day [12,24]. Another study looked at the
onset of surgical site infection and the associated microbiology.
Three fourths of cultures from this study were polymicrobial and
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grew pathogens not part of normal flora. Furthermore, 67% of
cultures demonstrated resistance to prophylactic antibiotics
used. There was no difference in type of pathogen cultured based
on the when the surgical site infection occurred [25]. Given these
findings and increased antibiotic resistance patterns, appropriate
selection of antibiotic prophylaxis is crucial.

This study has its limitations. Given this study is retrospective,
the data is limited to the medical records. In addition, the study
involved three surgeons performing the reconstruction, which
may have influenced the type and duration of antibiotics used
postoperatively. Furthermore, the size of the two study groups
were not equal as the longer than 24 hour antibiotic prophylaxis
group was larger than the group that received prophylaxis for
less than 24 hours. With the small sample size there was not
enough power to reach statistical significance. This study could
be improved using a multivariate analysis to control for other
factors such as medical comorbidities, social history, preoperative
nutritional status, and positive surgical margins, which may
contribute to development of wound complications and confound
the findings of this study.

Conclusion

Postoperative wound complication rates following salvage surgery
remain high. There have been data to suggest that patients who
have had prior RT or CR may be at increased risk for postoperative
wound complications and may benefit from prolonged antibiotic
treatment. This study did not demonstrate a benefit in the use
of long-term antibiotic prophylaxis in this patient population.
Additionally, a majority of postoperative wound infections were
resistant to clindamycin and ampicillin-sulbactam, which are
commonly used for prophylaxis. This questions whether these
are the best antibiotic choices for salvage surgery cases, and if
the practice of long term antibiotic prophylaxis contributes to
bacterial resistance.
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