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Background and Objectives Head and neck cancer surgery has a high risk of infection, be-
cause surgical fields are exposed to the oral cavity and the pharynx during surgery. The purpose
of this study is to evaluate the usefulness of prophylactic metronidazole by identifying factors
contributing to postoperative fistulas in clean-contaminated head and neck cancer surgery.

Subjects and Method A total of 234 patients underwent mucosa-opening surgery between
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January 2002 and October 2015. Of those, 167 patients received conventional prophylactic anti-
biotics and 67 patients received metronidazole in addition to the conventional prophylactic anti-
biotics. Various clinical factors were evaluated to find association with postoperative fistula.
Results The multivariate analysis showed that the tumor site, advanced T stage, and the pre-
operative treatment were significantly associated with fistula formation, and the prophylactic
use of metronidazole significantly reduced the number of postoperative fistulas.
Conclusion In cases where the incidence of postoperative fistulas are more likely to increase,
such as in the advanced T stage, in oral/pharyngeal cancer, and preoperative non-surgical treat-
ment, prophylactic metronidazole may be useful for preventing postoperative fistulas.
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Table 1. Demographics of the patients

Characteristic of patients Number of patients (%)

Age

<60 88 (37.6)

>60 146 (62.4)
Gender

Male 200 (85.5)

Female 34 (14.5)
DM 26 (11.1)
HTN 63(26.9)
Smoking 124 (53)
Alcohol 131 (56)
Preoperative treatment

None 201 (85.9)

RT, CT, CCRT 33(14.1)
Tumor site

Oral cavity, oropharynx 62 (26.5)

Larynx, hypopharynx 172 (73.5)
T

land Ii 91 (38.9)

llhand IV 143 (61.1)
N

NO 154 (65.8)

N+ 80 (34.2)
Stage

land i 66 (28.2)

lIhand IV 168 (71.8)

TNM stage was classified according to American Joint Com-
mittee on Cancer 7ed. RT: Radiation therapy, CT: Chemother-
apy, CCRT: Concurrent chemoradiation therapy, N+: pres-
ence of lymph node metastasis, DM: diabetes mellitus, HTN:
hypertension
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Table 2. Univariate analysis according to various clinical factors

Table 3. Multivariate analysis according to various clinical factors

Clinical factors Fistula (-) Fistula (+) p-value
Number of patients 202 32
Gender 0.204
Male 175 (86.6) 25(78.1)
Female 27 (13.4) 7 (21.9)
Age 0.019*
<60 70 (34.7) 18 (56.3)
>60 132 (65.3) 14 (43.7)
Smoking 107 (53.0) 17 (53.1) 0.987
Alcohol 117 (57.9) 14 (43.8) 0.134
Diabetes mellitus 23 (11.4) 3(9.4) 0.737
Hypertension 6(27.7) 7(21.9) 0.488
Tumor site 0.007*
Oral cavity/ 46 (22.8) 16 (50.0)
Oropharynx
Larynx/ 156 (77.2) 16 (50.0)
Hypopharynx
T 0.012*
land Il 85 (42.1) 6(18.8)
lhand IV 117 (57.9) 26 (81.3)
N + 63 (31.2) 17 (53.1) 0.015*
Stage 0.034*
land i 62 (30.7) 4(12.5)
lland IV 140 (69.3) 28 (87.5)
Preoperative 24 (11.9) 9(28.1) 0.014*
freatment
Neck dissection 132 (65.3) 23(71.9) 0.468
Trans-mandibular 22 (10.9) 9(28.1) 0.008*
approach
Free flap 72 (35.6) 17 (53.1) 0.058
reconsfruction
Prophylactic 3(31.2) 4(12.5) 0.031*
metronidazole
Positive margin 33(16.3) 7 (21.9) 0.439
Recurred case 29 (14.4) 5(15.6) 0.853

Variables are presented as number (percentage). Preoperative
freatment: radiation therapy/concurrent chemoradiation thera-
py. Trans-mandibular approach: mandibulotomy/mandibulec-
tomy, N+: presence of lymph node metastasis, Fistula (-): group
without fistula, Fistula (+): group with fistula. #p <0.05
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Risk factor Fistula (-)  Fistula (+) ?ootli?) s p-value
Number of patients 202 32
Age 0.50  0.127
<60 70 (34.7) 18 (56.3)
>60 132 (65.3) 14 (43.7)
Tumor site 0.08  0.042*
Oral cavity/ 6 (22.8) 6 (50.0)
Oropharynx
Larynx/ 156 (77.2) 6 (50.0)
Hypopharynx
T 7.00 0.024*
land Il 85 (42.1) 6 (18.8)
lhand 1V 117 (57.9) 26 (81.3)
N+ 63 (31.2) 17(53.1) 246  0.053
Stage 0.36 0.307
land Il 62 (30.7) 4125
lhand IvV 140 (69.3) 28 (87.5)
Preoperative freatment 24 (11.9) 9 (28.1) 3.73 0.011*
Trans-mandibular 22 (10.9) 9(28.1) 129 0712
approach
Free flap 72 (35.6) 17 (53.1)  3.67  0.261
reconstruction
Prophylactic 63 (31.2) 4(12.5 022 0.006*

metronidazole

Variables are presented as number (percentage). Preopera-
tive treatment: radiation therapy/concurrent chemoradiation
therapy, Trans-mandibular approach: mandibulotomy/man-
dibulectomy, N+: presence of lymph node metastasis, Fistula (-):
group without fistula, Fistula (+): group with fistula. #p <0.05

Table 4. Comparison of treatment onset according to fistula in the
patients with postoperative adjuvant therapy

Postoperative days p-value
Fistula (-) (110 patients) 41.39+24.844
Fistula (+) (22 patients) 54.09+24.727 0.054

Variables are presented as means +standard deviation. Fistula
(-): group without fistula, Fistula (+): group with fistula
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Fig. 1. Comparison of disease free survival rate (A) and overall survival rate (B) according to the presence of postoperative fistula. Fis-

tula (-): group without fistula, Fistula (+): group with fistula,

Table 5. Duration of fistula closure according to the use of metro-
nidazole in patients with fistula

Duration days (mean+SD)  p-value
Group 1 (28 patients) 29.25+29.96
Group 2 (4 patients) 19.50+14.39 0.347

Group 1: patients who underwent conventional antibiotics
tfreatment, Group 2: patients who underwent conventional
antibiotics and metronidazole treatment
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Table 6. Summary of the previous studies

Reference Study population Antibiotic comparison groups Wound Infectionrate  p-value
Mombelli et al.? Maijor HNS Carbenicillin 1-day vs. 4 days 9.7vs. 5.9 >0.05
Johnson et al.? Major HNS Cefazolin 1-day vs. 5 days vs. Clinda/genta 1-day vs. 5days 34 vs. 20 vs. 7 vs. 4 <0.05*
Johnson et al.?! HNS with flap Cefoperazone 1-day vs. 5 days 18.9 vs. 25 >0.05
Bhathena and HNS with flap Cefoperazone 1-day vs. Cefotaxime 5 days 7.1vs.9.8 >0.05

Kavarana®
Carroll et al.?® HNS with flap Clindamycin 1-day vs. 5 days 11.4vs.0.3 >0.05
Sawyer et al.?) Maijor HNS Cefazo/metro 2 days vs. 7 days 20 vs. 0 <0.05*
Taghy et al.?”) Laryngectomy  Cefazolin 2 days vs 5 days Ovs.0 >0.05
Tandon et al.'? Major HNS Ampi/Genta 5days vs. 10days vs. Cephalexin/Metro 30 vs. 26.7 vs. 10 vs. 13 <0.05*
10 days vs. Ampi/Genta/Metro 10 days
Righi et al.* Major HNS Clinda/Cefoni 1day vs. 3days 2.5vs.3.7 >0.05

%0 <0.05. HNS: head and neck surgery, Clinda: clindamycin, Genta: gentamicin, Cefazo: cefazolin, Metro: metronidazole, Ampi:

ampicillin, Cefoni: cefonicid.
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