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The use of bipolar coagulation forceps
prevented salivary fistula in patients
with parotidectomy: a retrospective study
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Abstract

Background: Salivary fistula is a relatively common complication in patients who have undergone a parotidectomy.
The purpose of this study was to investigate the effects of bipolar coagulation forceps use on salivary fistulas.

Methods: From March 2015 to June 2020, 177 patients who underwent a parotidectomy in the Department of Oral
and Maxillofacial Surgery at the Second Xiangya Hospital of Central South University were recruited. The patients were
divided into an experimental group and a control group based on whether bipolar coagulation forceps or sutures
were used, respectively.

Results: The drainage output of the experimental group was significantly lower than that of the control group
(p=0.04). The duration of dressing pressure applied in the experimental group was significantly shorter than that in
the control group (p =0.0003). Moreover, the incidence of salivary fistula in the experimental group (9.8%, 8/82) was
notably lower than that in the control group (34.7%, 33/95) (p <0.0001). In the logistic regression model for salivary
fistula development, both the use of bipolar coagulation forceps (p=0.0021) and drainage output (p=0.0237) were
associated with the presence of salivary fistulas.

Conclusions: Our findings indicate that the use of bipolar coagulation forceps decreases the incidence of salivary
fistula in patients who have undergone a parotidectomy. The use of bipolar coagulation forceps is a safe, effective,
and convenient method to prevent salivary fistulas in patients who undergo a parotidectomy.

Trial registration: Current Controlled Trials ChiCTR2100044722, Date: 26/03/2021, Retrospectively registered.
Keywords: Parotid tumor, Salivary fistulas, Parotidectomy, Bipolar coagulation forceps

Background

Salivary gland tumors are relatively rare, constituting
approximately 3—-4% of all head and neck tumors [1].
Moreover, parotid tumors are the most common type of
salivary gland tumors, accounting for 80% of all salivary
gland neoplasms [2]. Although most tumors in the minor
salivary glands are malignant, the majority of parotid
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tumors are benign [1]. The manifestations of parotid
neoplasms vary widely in pathological diagnoses [3], and
the complications of treatment are similar because the
tumors are located in the same anatomical region. Surgi-
cal treatment is a universally accepted therapy for benign
parotid neoplasms. A parotidectomy inevitably destroys
the entire parotid gland, leading to various complica-
tions, including facial nerve paralysis, salivary fistula, and
Frey’s syndrome.

A major concern in surgical procedures is the pre-
vention of bleeding. Bipolar coagulation forceps act as
hemostatic devices that control the bleeding during
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surgical procedures [4]. The passage of an electric current
through the tissue produces heating [5], in which the heat
production and electric current can be maximized in the
straight path between the electrodes [6]. Hot cautery was
used to achieve hemostasis by producing a large tissue
coagulum, which usually prevents bleeding [6].

Salivary fistula is a relatively common complication
that occurs in 5-39% of patients after a parotidectomy [7]
which decreasing their quality of life. This complication

Fig. 1 The photograph of bipolar coagulation forceps
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can also cause visible scarring and wound infections. To
prevent these complications, continuous pressure dress-
ing of the parotid region is necessary but may lead to cos-
metic issues, prolonged hospitalization, increased costs,
and emotional instability [8]. Thus, it is important to
identify novel treatments that decrease the occurrence of
salivary fistulas.

In the present study, we aimed to investigate the effects
of bipolar coagulation forceps use on salivary fistulas.

Methods

Patients and study design

This was a retrospective cohort study. From March 2015
to June 2020, 177 patients who had undergone a parot-
idectomy in the Department of Oral and Maxillofacial
Surgery at the Second Xiangya Hospital of Central South
University in China were recruited. The exposed paren-
chyma after dissection of the facial nerve was managed
with sutures in the control group and treated with bipolar
coagulation forceps (Fig. 1) (TIANEN TECHNOLOGY
Co., Ltd., China) in the experimental group (Fig. 2).The
study was approved by the institutional review board of
the Second Xiangya Hospital, and informed consent was
obtained from all participants. Patients with a history

Fig. 2 The parotidectomy was performed with bipolar coagulation forceps, A surgical incision, B partial superficial parotidectomy with a branched
facial nerve dissection, C the exposed parotid parenchyma treated with bipolar coagulation forceps, D suture of surgical wound
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of a previous parotidectomy or radiation therapy in the
head and neck were excluded. Patients who had been lost
to follow-up were excluded. All patients were aged over
18 years.

The surgical procedures were performed by two senior
surgeons. The surgical procedures included a tumor and
partial superficial parotidectomy with a branched facial
nerve dissection, a tumor and partial superficial parot-
idectomy with a main trunk facial nerve dissection, and
a tumor and total parotidectomy with a main trunk facial
nerve dissection [3]. Finally, negative pressure drainage
devices (B. B. raun Melsungen AG Co., Ltd., Germany)
were used to collect postoperative secretions. A restrain-
ing bandage was used to maintain continuous pressure
on the operative region postoperatively. The 24 h drain-
age volume was recorded each day until the drainage vol-
ume was <10 mL for two consecutive days or eight days
had passed, and the negative pressure drainage tube was
removed [3]. All patients underwent routine observation
and strict follow-up schedules. The patients were asked
to see the doctor once a month during the first postop-
erative year. Subsequent follow-up visits were performed
once every three months. Follow-up management was
performed by a single doctor.

Salivary fistula was defined when an effusion developed
in surgical region after removing drainage device. Sali-
vary fistula was the only study variable in this study. The
application of bipolar coagulation forceps was an exposed
factor. The confounding factors included age, sex, surgi-
cal procedure, tumor volume, alcohol history, smoking
history, and the surgeon. The clinical parameters of the
patients were obtained from their medical records. The
tumor volume was measured using the following for-
mula: tumor volume = 0.5 x length x width?

Statistical analysis

Data were analyzed using SPSS (version 17.0; SPSS,
Chicago, IL, USA). The significance of the differences
between groups was assessed using the chi-square test,
t-test, Fisher’s exact test, or the nonparametric Mann—
Whitney U test, depending on the type of data and dis-
tribution. Logistic regression analysis was performed for
salivary fistulas. All tests were two-sided, and statistical
significance was set at p <0.05.

Results

Of the 177 patients, 77 were female and 100 were male.
The mean age of the patients was 46.26 +=16.46 years. Of
these patients, 94 (53.1%) underwent a partial superficial
parotidectomy with a branched facial nerve dissection,
75 (42.4%) underwent a partial superficial parotidec-
tomy with a main trunk facial nerve dissection, and eight
(4.5%) underwent a total parotidectomy with a main
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trunk facial nerve dissection. The most common his-
tological types were pleomorphic adenomas (63/177,
35.6%) and Warthin tumors (54/177, 30.5%).

The clinical parameters are shown in Table 1, and there
were no significant differences between the experimental
and control groups. The postoperative characteristics are
shown in Table 2. The drainage output of the experimen-
tal group was significantly lower than that of the control
group (p=0.04). The duration of dressing pressure in the
experimental group was significantly shorter than that in
the control group (p=0.0003). Moreover, the incidence
of salivary fistula in the experimental group (9.8%, 8/82)
was notably lower than that in the control group (34.7%,
33/95) (p<0.0001). In the logistic regression model for
salivary fistula development, both the use of bipolar
coagulation forceps (p=0.0021) and drainage output
(p=0.0237) were associated with the presence of salivary
fistula (Table 3). Hence, this study revealed that bipolar
coagulation forceps can be used in a parotidectomy to
reduce the incidence of salivary fistulas.

Discussion

Salivary fistula is a relatively common complication in
patients who have undergone a parotidectomy. They can
persist for a long period even after complete wound heal-
ing, which may lead to visible scarring and wound infec-
tion. To prevent these issues, we aimed to investigate the
effects of bipolar coagulation forceps use on salivary fis-
tulas. In this study, the results suggested that parotidec-
tomy patients treated with bipolar coagulation forceps
had a lower incidence of salivary fistulas.

The confounding factors in this study, including age,
sex, alcohol history, and smoking history, served as gen-
eral clinical parameters, which may have a potential effect
on the incidence of salivary fistulas. Additionally, other
confounding factors, including surgical procedure, tumor
volume, and the surgeon could determine the manner of
the surgical procedures and prognosis [7]. In the logistic
regression model for salivary fistula development, drain-
age output was associated with the presence of salivary
fistula, which was consistent with previous studies [3, 9].

Disease management consists of diagnosis and therapy.
A recent study suggested that drain fluid amylase served
as a predictor of postoperative salivary fistula in benign
parotid tumors [3]. Parotid capsule persistence was cor-
related with the presence of salivary fistula [3], while clo-
sure of the parotid capsule had no effect on the salivary
fistula postoperatively [10]. The results indicated that the
size of the parotidectomy wound area determined the
occurrence of salivary fistula postoperatively.

To decrease the incidence of salivary fistula, previous
studies have proposed many therapeutic techniques,
including a reduction in oral intake and parenteral
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Table 1 Clinical characteristics of patients treated with or without bipolar coagulation forceps

Group No. of patients (%) p value
With bipolar coagulation forceps Without bipolar coagulation forceps
(n=82) (n=95)

Age (y) 46.76 £16.01 4566+17.04 0.6590
Sex 0.3647

Man 43 (53.7) 57 (60)

Woman 38 (46.3) 38 (40)
Surgical procedure 04377

A 40 (48.8) 54 (56.8)

B 37 (45.1) 38 (40)

C 5(.1) 3(3.2)
Pathology 0.6983

Pleomorphic adenoma 30 (36.6) 33(34.7)

Warthin tumor 23 (28.1) 31(326)

Branchial cyst 0 1(1)

Basal cell adenoma 4 (5) 6 (6.3)

Monomorphic adenoma 2(2.4) 2(2.1)

Tuberculosis 0 1(1)

Hemangioma 1(1.2) 2(2.1)

Benign lymphoepithelial lesion 4 (5) 5(5.3)

Lymphoma 0 1(1)

Squamous cell carcinoma 3(3.7) 220

Chronic sialadenitis 2(2.4) 2(2.1)

Neuroendocrine carcinoma 0 1(1)

Oncocytic carcinoma 1(1.2) 1(1)

Neurilemmoma 10.2) 0

Myoepithelioma 1(1.2) 0

Oxyphilic adenoma 0 0

Ductal papilloma 1(1.2) 0

Cystadenoma 2(24) 1(1)

Mucoepidermoid carcinoma 1(1.2) 22.1)

Acinic cell carcinoma 5(6.1) 202.1)

Adenoid cystic carcinoma 0 1(1)

Lipoma 0 T

Salivary duct carcinoma 1(1.2) 0
Tumor volume 14.534£19.05 14.35£34.37 0.9681
Alcohol history 0.2402

Yes 43 (524) 42 (44.2)

No 39 (47.6) 53(55.8) 0.8914
Smoking history

Yes 38 (46.3) 45 (47.4)

No 44 (53.6) 50(52.6) 0.4507
Surgeons

a 46(56.1) 48 (49.5)

b 36 (43.9) 47 (50.5)

The data showed as mean =+ SD; Surgical procedure, A, tumor and partial superficial parotidectomy with branched facial nerve dissection; B, tumor and partial
superficial parotidectomy with main trunk facial nerve dissection; C, tumor and total parotidectomy with main trunk facial nerve dissection; Surgeons, a and b
represents the two senior surgeons
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Table 2 The postoperative characteristics of patients treated with or without bipolar coagulation forceps
Group No. of patients (%) p value
With bipolar coagulation forceps (n =82) Without bipolar coagulation forceps

(n=95)
Draining output (ml) 80.72£57.08 118941585 0.0400
Duration of pressure dressing application 3488+ 1.259 434711724 0.0003

(day)

Salivary fistula <0.0001
Yes 8(10) 33(34.7)
No 74 (90) 62 (65.3)

The data showed as mean +SD

Table 3 Logistical regression analyses of Salivary fistula and
clinical characteristics

Group Regression OR (95% Cl) p value
coefficient
Age 0.0007150 —0.003081 to0 0.004511 0.7105
Sex 0.06795 0.07266 to 0.2086 0.3414
Surgical procedure 0.03353 —0.13791t0 0.07090 0.5270
Bipolar coagulation 0.1929 —0.3150t0 —0.07093  0.0021
forceps
Tumor volume 0.0008940 0.001243 t0 0.003031 0.4100
Alcohol history 0.07631 0.09550 to 0.2481 0.3818
Smoking history 0.05051 —0.2380t0 0.1370 0.5956
Draining output 0.0006957 0.00009396 t0 0.001297 0.0237
Surgeons 0.08133 0.2044 t0 0.04176 0.1939
Duration of pressure 0.03716 —0.01080 to 0.08512 0.1280

dressing application

Cl, confidence interval; OR, odds ratio

feeding [11], sewing the site of the salivary leak [10], a
restraining bandage [3], use of anticholinergic agents [12,
13], injection of botulinum toxin [14-16], application of
cyanoacrylates after closing the skin incision [17], resec-
tion of the tympanic nerve [18], and radiation therapy
[19]. In the present study, our results showed that the use
of bipolar coagulation forceps decreased the incidence
of salivary fistula in patients who had undergone a paro-
tidectomy. It can serve as a novel treatment for salivary
fistulas. As expected, patients in the control group had a
larger drainage output volume than those in the experi-
mental group.

Electrosurgical instruments that produce heat have
been used to control bleeding during surgical proce-
dures [20]. Bipolar coagulation forceps are always used
as hemostatic devices during an operation [21, 22]. In
the present study, we found that patients treated with
bipolar coagulation forceps had a lower incidence of
salivary fistula. Due to the fragile characteristics of

the parotid gland, when the parotid wound region is
treated with surgical sutures, wound dehiscence eas-
ily develops postoperatively, causing a salivary fistula.
However, bipolar coagulation forceps can be used to
seal the parotid wound region to facilitate fresh gland
wound healing. This may explain the high incidence of
salivary fistula in the parotid wound-treated surgical
suture group. In a study by Zou, methylene was injected
into the Stensen’s duct to ligate the broken duct [23],
while the broken intercalated duct and secretory duct
were not ligated. The use of bipolar coagulation forceps
can resolve this problem. Convenience is the greatest
advantage of bipolar coagulation forceps and is com-
monly used for hemostasis.

Conclusions

In this study, we found that the use of bipolar coagula-
tion forceps decreased the incidence of salivary fistulas
in patients who had undergone a parotidectomy. The
use of bipolar coagulation forceps is a safe, effective,
and convenient method to prevent salivary fistulas in
patients who undergo a parotidectomy.
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