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Objectives. This study evaluated the risk factors for anastomotic leakage (AL) and survival outcomes in patients with head

and neck squamous cell carcinoma (HNSCC).

Methods. Patients with HNSCC who underwent surgery carrying potential AL from 2003 through 2009 were included in
this study. Univariate and multivariate analyses were performed and patient survival was calculated by the Kaplan-

Meier method.

Results. Of 232 eligible patients, 25 (10.8%) developed AL. Univariate analyses revealed that primary tumor site, salvage
surgery, perineural invasion, radiotherapy, chemotherapy, and blood transfusion were significantly associated with the
occurrence of AL (P<0.05). Independent risk factors for AL were salvage surgery and blood transfusion (P<0.01).
On univariate analysis, AL was significantly associated with overall (OS) and disease-free survivals (DFS; P<0.05)
but not with decreased locoregional control (LRC) rate (P=0.07). The 5-year DFS rate was significantly different be-
tween the non-leakage and leakage groups (70.9% vs. 27.7 %, P<0.001). Multivariate analysis showed, however, that
AL was not an independent variable of LRC, DFS, or OS (P>0.1).

Conclusion. Patients who received salvage surgery and blood transfusion may require careful surveillance for development

of AL, which has a tendency toward decreased survival.
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INTRODUCTION

Anastomotic leakage (AL) from the upper aerodigestive tract is
a serious complication after surgery for head and neck cancer,
with a reported incidence of 5% to 65% [1-9]. Although surgi-
cal techniques and perioperative management have significantly
improved in recent decades, AL remains a major problem, lead-
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ing to significant morbidity, such as salivary leakage, prolonged
hospitalization, swallowing problems, delayed initiation of adju-
vant therapy, potential carotid artery rupture, and sepsis [10].
The causes of AL are multifactorial, and high-risk patients can
be characterized by flap reconstruction, poor nutritional status,
infection, postoperative hemoglobin levels, prolonged operative
time, transfusion, and radiotherapy [7].

Many causative factors associated with AL after surgery for
head and neck cancer have been described, but remain under
debate [4-11]. Postoperative wound infections may affect locore-
gional control (LRC) and/or survival outcomes in patients un-
dergoing major surgery for head and neck cancer [12]. Although
many reports evaluate the incidence and risk factors for AL in
patients with head and neck squamous cell carcinoma (HNSCC),
it is necessary to redefine them in light of the predictions in prog-
nosis of AL and advances in therapeutic modalities. We believe
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that updated reports on AL occurrence in HNSCC patients may
lead to improved prediction and detection of AL and appropri-
ate management of HNSCC patients. Therefore, we sought to
examine the incidence, risk factors, and survival outcomesasso-
ciated with AL occurrence in HNSCC patients.

MATERIALS AND METHODS

Study ppulation

This study included consecutive patients with HNSCC who un-
derwent surgery from January 2003 through December 2009 at
the Asan Medical Center. This study was reviewed and approved
by the Institutional Review Board of the Asan Medical Center.
Included patients underwent definitive surgery consisting of gross
complete tumor resection with/without reconstruction carrying
potential AL, such as flap reconstruction, open partial or total
laryngectomy, and pharyngectomy for HNSCC arising in the
oral cavity, oropharynx, larynx, and/or hypopharynx. Exclusion
criteria were patients who underwent transoral surgery and pri-
mary closure after HNSCC surgery, patients less than 18 years
of age, patients with preoperative recurrences or second cancers,
and patients with distant metastasis or palliative treatments. Sal-
vage surgery was done in case of persistent disease after concur-
rent chemoradiotherapy. We excluded cases which diagnosed as
complete remission state before recurrence of disease. All patients
underwent routine neck dissection as follows: selective neck dis-
section for a clinically negative neck depending on the primary
tumor site and modified or radical neck dissection for a clinical-
ly positive neck. AL in this study was suspected as wound ery-
thema in combination with neck and facial edema with soft tis-
sue swelling, fever, and discharge of pus, or gas from the drain.
All ALs were confirmed by one or more of the following meth-
ods in addition to the clinical signs: contrast-enhanced head and
neck computed tomography (CT) scan, esophagography with
barium swallowing, and/or reoperation for suspicious fistulae
[7,13].

The body mass index (BMI) each patient was calculated as
weight (kg)/height (m?). Data obtained from medical records in-
cluded patient age and gender, smoking and alcohol history, tu-
mor and nodal staging, pathology, and treatments. Preoperative
radiotherapy, preoperative chemotherapy were performed for
curative purpose. Laboratory findings including serum albumin
and hemoglobin concentrations were also obtained. Hypoalbu-
minemia was defined as a serum albumin concentration below
3.3 g/dL and anemia as a hemoglobin concentration below 13
g/dL in men and below 12 g/dL in women. Involved resection
margins were defined as positive or close (<5 mm). The stage
was based on the tumor-node-metastasis (TNM) classification
according to the American Joint Committee on Cancer (AJCC)
staging classification (6th ed.) [14]. Surveillance for recurrence
was regularly performed following surgery by physical examina-
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tion, head and neck CT/magnetic resonance imaging (MRI), and
BF-fluorodeoxyglucose (FDG)-positron emission tomography
(PET) or combined **F-FDG PET/CT.

Statistical analysis

Statistical analyses were performed using the SPSS ver. 18.0
(SPSS Inc., Chicago, IL, USA). Results are presented as means,
medians with ranges, or percentages. Continuous variables were
compared by the Mann-Whitney U-test, and categorical vari-
ables between two groups were compared using two-sided Fish-
er exact or the y* test. Multivariate analysis was performed by
binary logistic regression of variables with P<0.05 on univariate
analysis. LRC and survival rates were calculated using the Ka-
plan-Meier method and compared using the log-rank test to
identify survival outcomes according to causal factors. The Cox-
proportional hazard model was used for multivariate compari-
sons. Two-sided P-value<0.05 was regarded as statistically sig-
nificant. Overall survival (OS) was calculated from the date of
surgery to the date of death or last follow-up, and disease-free
survival (DFS) was measured from the date of surgery to the
date of tumor recurrence or last follow-up.

RESULTS

Eligible patients included 199 men and 33 women with a medi-
an age of 62 years (range, 20 to 81 years). The clinicopathologic
characteristics of all patients are summarized in Table 1. AL oc-
curred in 25 of the 232 patients (10.8%). The time elapsed from
surgery to the detection of AL was a median of 8 days (range, 1
to 25 days). AL was more frequently seen in the oropharynx
(27.8%) and hypopharynx (25.0%) than in the oral cavity (5.2%)
or larynx (8.8%; P=0.007). No significant differences in gender,
age, tumor or nodal stage, site of tumor, or type of surgery were
found between the non-leakage and leakage groups.

When the factors predictive of AL were analyzed, primary tu-
mor site, salvage surgery and perineural invasion, preoperative
radiotherapy, preoperative chemotherapy, and blood transfusion
were significantly associated with the occurrence of AL in HN-
SCC patients (P<0.05) (Table 2). However, there was no signifi-
cant difference between the non-leakage and leakage groups
with respect to age, T or N classification, resection margin status,
lymphovascular invasion, BMI, smoking, alcohol, postoperative
albuminemia, or postoperative anemia (P>0.1). Multivariate
analysis revealed that independent risk factors of AL included
salvage surgery (P=0.008; odds ratio [OR], 7.579; 95% confi-
dence interval [CI], 1.688 to 34.022) and blood transfusion
(P=0.002; OR, 4.480; 95% ClI, 1.723 to 11.650) (Table 3).

We compared survival outcomes according to clinicopatholog-
ic variables using univariate and multivariate analyses. On uni-
variate analysis, primary tumor sites, T or N classification, salvage
surgery, smoking, preoperative treatment, and radiotherapy were
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Table 1. Characteristics of patients

Variable No. (%)
Gender
Male 199 (85.8)
Female 33(14.2)
Age (year)
<60 101 (43.6)
>60 131 (56.4)
Site
Oral cavity 58 (25.0)
Oropharynx 18 (7.8)
Larynx 136 (58.6)
Hypopharynx 20 (8.6)
T classification
™ 52 (22.4)
T2 59 (25.4)
T3 72(31.0)
T4 49 (21.2)
N classification
NO 121 (52.2)
N1 56 (24.1)
N2 55 (23.7)
Overall TNM stage
| 38(16.4)
I 24 (10.3)
I 82(35.3)
IV 88(38.0)
Surgery
Total/partial laryngectomy 133 (57.3)
Pharyngectomy 22(9.0)
Wide resection of primary tumors 77 (33.1)
Free flap reconstruction 86 (37.0)

AL, anastomotic leakage; TNM, tumor-node-metastasis (AJCC 6th ed.).

Table 3. Multivariate analyses of clinicopathologic factors for anasto-
motic leakage

Variable OR 95% ClI P-value*
Primary site (pharynx vs. others)  1.384 0.476-4.022 0.550
Salvage surgery 7.579 1.688-34.022 0.008
Perineural invasion 1.990 0.588-6.737 0.675
Preoperative radiotherapy 1.389 0.299-6.454 0.675
Preoperative chemotherapy 1.355 0.295-6.231 0.696
Blood transfusion 4.480 1.723-11.650 0.002

OR, odds ratio; Cl, confidence interval.
*Assessed using the binary logistic regression model.

found to be related to the LRC rate (P<0.05). In addition, pri-
mary tumor sites, N classification, salvage surgery, smoking, and
AL were significantly correlated with low DFS (P<0.05).T or N
classification, salvage surgery, and AL were associated with low
OS (P<0.05). Independent variables on multivariate analysis of
the LRC rate using the Cox-proportional hazard model revealed
that primary tumor site, T or N classification, salvage surgery,
and preoperative radiotherapy were included. However, T or N

Table 2. Univariate analyses of clinicopathologic factors predictive

of anastomotic leakage

Variable No AL (n=207) AL (n=25) P-value*

Gender 0.369
Male 179 (89.9) 20(10.1)

Female 28 (84.8) 5(15.2)

Age (year) 0.960
<60 90 (89.1) 11 (10.
>60 117 (89.3) 14 (10

Primary tumor site 0.002
Oral cavity/larynx 179 (92.3) 15(7.7)
Oropharynx/hypopharynx 29 (73.7) 10 (26.3)

T classification 0.289
-2 102 (91.9) 9(8.1)

T3-4 105 (86.8) 16 (13.2)

N classification 0.424
NO 111(91.8) 10(8.2
N+ 96 (95.0) 5(5.0

Salvage surgery <0.001
No 178 (96.7) 6(3.3)

Yes 29 (60.4) 19 (39.6)

Resection margin 0.980
Free 128 (88.9) 16 (11.1)
Close/positive 79(89.8) (10.2)

Lymphovascular invasion 0.779
No 172 (89.6) 20 (10.

Yes 35(87.5) 5(12.

Perineural invasion 0.003
No 188 (91.7) 17 (8.3)

Yes 19(70.4) 8(29.6)

BMI (kg/m?) 0.288
<25 90 (86.5) 14 (13.5)
=25 117 (91.4) 11 (8.6)

Smoking 0.198
Never user/quitter 84 (85.7) 14 (14.3)

Current user 123 (91.8) 11(8.2)

Alcohol 0.383
Never user/qitter 72(86.7) 11(13.3)

Current smoker 135 (90.6) 14 (9.4)

Preoperative radiotherapy 0.022
No 185(91.1) 18(8.9)

Yes 22 (75.9) 7(24.1)

Preoperative chemotherapy 0.019
No 196 (90.7) 20 (9.3)

Yes 11(68.8) 5(31.2)

Hypoalbuminemia 0.208
No 95 (92.2) 8(7.8)

Yes 112 (86.8) 17 (13.2)

Anemia 0.179
No 74(93.7) 5(6.3)

Yes 133 (86.9) 20(13.1)

Blood transfusion 0.001
No 160 (93.6) 11 (6.4)

Yes 47 (77.0) 14 (23.0)

Values are presented as number (%).

AL, anastomotic leakage; BMI, body mass index.

*Assessed using the Fisher exact or * test.



Table 4. Univariate and multivariate analyses of clinicopathologic
factors on LRC, DFS, and OS outcomes of 232 study patients

Variable 5-Year LRC 5-Year DFS 5-Year OS
% P-value* % P-value* % P-value*
Gender 0.305 0.363 0.392
Male 776 67.7 715
Female 725 61.9 719
Age (year) 0.502 0.520 0.003
<60 84.6 705 837
>60 80.5 64.0 62.7
Primary tumor site 0.001 0.001 0.051
QOral cavity/larynx 80.7 718 75.4
Oropharynx/hypophar- 54.8 419 53.6
ynx
T classffication 0.041* 0.056" 0.008"
T1-2 83.2 73.6 79.7
T3-4 706 60.6 63.8
N classification 0.005 0.001" 0.021
NO 85.0 79.6 77.2
N+ 67.4 535 65.1
Salvage surgery 0.038 0.021 0.011
No 79.0 702 743
Yes 66.1 519 58.2
Resection margin 0.121 0.358 0.813
Free 80.2 66.8 716
Close/positive 711 66.8 7
Lymphovascular invasion 0.709 0.408 0.212
No 772 67.8 7341
Yes 74.6 62.7 63.7
Perineural invasion 0.071 0.094 0.300
No 784 68.7 7241
Yes 61.1 50.2 67.4
Body mass index (kg/m?) 0.866 0.794 0.167
<25 76.4 65.0 68.7
=25 774 67.7 789
Smoking 0.005 0.036 0.287
Never user/quitter 83.8 7.7 741
Current user 67.1 60.3 67.9
Alcohol 0617 0.370 0.787
Never user/qitter 76.0 64.8 70.8
Current smoker 76.7 68.6 722
Preoperative radiotherapy 0.047 0.119 0.053
No 78.6 68.6 73.6
Yes 63.7 55.1 57.2
Preoperative chemotherapy 0.129 0.067 0.138
No 7.7 68.0 776
Yes 62.2 525 539
Hypoalbuminemia 0.331 0.747 0.898
No 66.7 77.3 76.2
Yes 77.2 723 711
Anemia 0.100 0.856 0.990
No 68.8 66.4 709
Yes 79.4 70.6 68.0
Blood transfusion 0.053 0.134 0.144
No 805 704 733
Yes 64.8 54.5 64.8
Anastomotic leakage 0.074 <0.001 0.008
No 784 709 74.0
Yes 62.9 271.7 480

LRC, locoregional control; DFS, disease-free survival; OS, overall survival.
*Assessed using the log-rank test; findependent variables on multivariate analy-
sis using the Cox-proportional hazard model (P<0.05).
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classification was an independent variable on multivariate anal-
ysis of DFS and OS using the Cox-proportional hazard model
(Table 4).

The median follow-up period was 64.7 months (range, 1.6 to
125.4 months). The LRC rates in the non-leakage and leakage
groups were 78.4% and 62.9%, respectively (P=0.074).The OS
(74.0% vs. 48.0%, P=0.008) and 5-year DFS (70.9% vs. 27.7%,
P<0.001) were significantly different between the non-leakage
and leakage groups (Fig. 1). Multivariate analysis showed, how-
ever, that AL was not an independent variable of LRC, DES, or
OS (P>0.1).

DISCUSSION

Postoperative wound infections are recognized as a leading long-
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Fig. 1. Overall (A) and disease-free (B) survivals according to the
presence of anastomotic leakage (AL). The log-rank test, P<0.05.
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term cause of decreased DFS in patients with HNSCC [12]. A
clinical leakage rate of 10.8% was observed in this study, which
is slightly lower than that reported in most previous studies in-
volving conventional total laryngectomy and free-flap recon-
struction for head and neck defects [1-9]. Fistulas usually be-
come clinically apparent 7 to 11 days after surgery [6,7], with
initial clinical signs of wound erythema, facial edema with soft
tissue swelling, and fever. When AL further develops, surgical
wound contamination by AL contents leads to wound dehis-
cence, skin necrosis, and soft tissue necrosis, resulting in severe
morbidity, poor quality of life, and potential life-threatening se-
qualae [10]. Therefore, predicting and preventing AL is impor-
tant.

Previous radiotherapy, prolonged operative time, poor nutri-
tional status, delayed time from irradiation to surgery, extent of
tumor and surgery, prophylactic antibiotics, radical neck dissec-
tion, delayed oral feeding, persistent carcinoma, flap reconstruc-
tion, infection, and blood transfusion have been reported as fac-
tors related to the development of AL in surgical patients with
HNSCC [4-11,14]. In our study, multivariate logistic regression
analysis revealed that salvage surgery and blood transfusion were
independent predictors of AL. Our study also confirmed that AL
is more likely to occur in patients who undergo salvage surgery,
which is in agreement with previous studies [15-17]. Our results
also suggest that salvage procedures in patients treated with
concomitant chemoradiation are in general associated with a
higher incidence of major wound complications. Patients who
undergo salvage surgery may therefore be at a higher risk for
developing AL [16]. Salvage surgery enhances the damaging ef-
fects of radiotherapy on normal tissues, leading to impaired
wound healing and increased wound infection, dehiscence, and
fistula formation. An association between blood transfusion, a
marker of anemia, and adverse surgical outcome has been well-
documented. In recent studies, postoperative hemoglobin levels
lower than 12.5 g/dL were found to be significantly associated
with an increased risk for the development of pharyngocutane-
ous fistula [6,18,19]. In addition, postoperative anemia is a con-
sequence of high intraoperative blood loss and indicates the
need for intraoperative transfusion, which significantly increased
the incidence of AL from 7% to 28% in a previous report [20].

Preoperative recognition of a patient at risk may reduce the
incidence of AL. In addition to salvage surgery and blood trans-
fusion, we chose to analyze the effects of primary tumor site,
perineural invasion, preoperative radiotherapy, and chemothera-
py in the development of AL by multivariate analysis. Although
our univariate analyses showed correlations between all of these
factors and AL, no significance was found on multivariate analy-
sis after accounting for the effect of the other factors. Previous
reports are in disagreement with respect to the relationship be-
tween previous radiotherapy and fistula formation [21]. A meta-
analysis, however, showed that preoperative radiotherapy increas-
es the risk of fistula formation, and that fistula severity and du-

ration were greater in patients with preoperative radiotherapy
than in those without [11].

A previous study reported that the rate of tumor recurrence
after total laryngectomy is not related to the presence of a fistu-
la during the postoperative period [21]. The possible correlation
between AL and tumor recurrence was not observed in our study.
However, a tendency toward decreased 5-year DFS and OS in
patients with AL was noted. To the best of our knowledge, this
finding has not yet been reported. Although AL was not an in-
dependent factor affecting survival outcomes on multivariable
analysis, our data suggest an important impact of AL on the
prognostic outcome of patients following HNSCC surgery.

This study has potential limitations because of its retrospec-
tive nature. However, we analyzed the risk factors and prognos-
tic values of AL in a large cohort of surgical HNSCC patients
suspected of AL. Our results should be confirmed in a prospec-
tive study on a large number of patients.

In conclusion, we identified the risk factors for AL and the
survival outcomes of HNSCC patients who develop AL. Patients
who received salvage surgery and blood transfusion may require
careful surveillance for the development of AL. AL patients were
not associated with a significant increase in locoregional recur
rences but showed a tendency toward decreased DFS and OS.
We believe that our findings may help predict AL to facilitate
proper management of surgical HNSCC patients.
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