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Abstract
Background: Salivary �stula is a relatively common complication in patients with parotidectomy. The
purpose of this study was to investigate the effect of bipolar coagulation forceps in salivary �stulas.

Method and Material: From March 2015 to June 2020, 177 patients for management of parotidectomy
were recruit from the Department of Oral and Maxillofacial Surgery at the Second Xiangya Hospital,
Central South University. The patients were divided into experimental group and control group according
to application of bipolar coagulation forceps or suture, respectively.

Results: The draining output of experimental group was dramatically decreased compared to control
group (p = 0.04). The duration of pressure dressing application in experimental group was signi�cantly
increased compared to control group (p = 0.0003). Moreover, the incidence of salivary �stula in
experimental group (9.8%, 8/82) was notably lower than that in control group (34.7%, 33/95) (p < 0.0001).
In logistic regression model for salivary �stula development, both of bipolar coagulation forceps (p =
0.0026) and draining output (p = 0.0186) associated with salivary �stula.

Conclusion: Our �ndings indicated that bipolar coagulation forceps decreased the incidence of salivary
�stula in parotidectomy patients. The bipolar coagulation forceps is a safe, effective, and convenient
method to prevent salivary �stulas in parotidectomy patients.

Introduction
Salivary gland tumor is relatively rare and constitute approximately 3–4% of head and neck tumors[1].
Moreover, parotid tumor is the most common salivary gland tumors, accounting for 80% of salivary gland
neoplasms[2]. Although the most tumors in minor salivary gland are malignant, the majority tumors in
parotid tumors are benign[1]. Parotid neoplasms vary widely in pathological diagnoses[3], while the
complications present usually similarly due to common anatomic location. The surgical treatment is still
a universally accepted therapy for benign parotid neoplasms. The parotidectomy inevitably destroy the
entirety of parotid lead to various complications including facial nerve paralysis, salivary �stula and
Frey’s syndrome.

Salivary �stula is a relatively common complication that occurs between 5–39%[4], decreasing the
quality of life in patients with parotidectomy. This complication also could cause visible scarring and
wound infection. To meet this challenge, a continuing pressure dressing for the parotid region is
necessary, which lead to esthetic morbidity, prolonged hospitalization, increased costs, and emotional
instability[5]. Thus, it is important to identify a novel treatment that decrease the occurrence of salivary
�stula.

In preset study, we aimed to investigate the effect of bipolar coagulation forceps in salivary �stulas. This
study revealed that bipolar coagulation forceps can be applied in parotidectomy to reduce the incidence
of salivary �stulas.
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Method And Material

Patients and study design
The present study was a retrospective cohort study. From March 2015 to June 2020, 177 patients for
management of parotidectomy were recruit from the Department of Oral and Maxillofacial Surgery at the
Second Xiangya Hospital, Central South University. The study was approved by the institutional review
board of the Second Xiangya Hospital and informed consent was obtained from all participants. The
patients with parotidectomy history were excluded. The surgical procedures were performed by senior
surgeons. The surgical procedures include tumor and partial super�cial parotidectomy with branched
facial nerve dissection, tumor and partial super�cial parotidectomy with main trunk facial nerve
dissection, tumor and total parotidectomy with main trunk facial nerve dissection. Then, the operative
wound of parotidectomy were sealing by bipolar coagulation forceps (TIANEN TECHNLOGY Co., Ltd,
China) or sutured, respectively. The patients were divided into experimental group and control group
according to application of bipolar coagulation forceps (Fig. 1) or suture, respectively. Finally, negative
pressure drainage devices were used to collect postoperative secretion. The restraining bandage was
used for maintaining a continuing pressure to operative region, postoperatively. The 24 h drainage were
recorded for each day until the negative pressure drainage was uprooted with the criterion that the
drainage was < 10 mL for two consecutive days or after 8 days[3]. All patients underwent routine
observation and strict follow-up. Salivary �stula was de�ned when an effusion developed in surgical
region after removing drainage device. The clinical parameters of patients were obtained from medical
record. The tumor volume was measured using the following formula: tumor volume = 0.5 × length × 
width2.

Statistical analysis
Data were analyzed using SPSS 17.0 (SPSS, Chicago, IL, USA). The signi�cance of differences between
groups were performed with the chi squared, t test, Fisher’s exact test or the nonparametric Mann–
Whitney U test depending on the type of data and distribution. Logistic regression analysis was
performed with salivary �stula. All values were two sided, and p < 0.05 was considered to be signi�cant.

Results
A total of 177 patients were collected in this study, 77 patients were female and 100 patients were male.
The mean age of these patients were 46.26 ± 16.46 years (range from 7 to 71 years). Of these patients, 94
(53.1%) had partial super�cial parotidectomy with branched facial nerve dissection, 75 (42.4%) partial
super�cial parotidectomy with main trunk facial nerve dissection, 8 (4.5%) total parotidectomy with main
trunk facial nerve dissection. The most common histological types were pleomorphic adenoma (63/177,
35.6%) and Warthin tumor (54/177, 30.5%).
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The clinical parameter was recorded in Table 1, and there were no signi�cant differences between
experimental and control group. The postoperative characteristics was showed in Table 2. The draining
output of experimental group was dramatically decreased compared to control group (p = 0.04). The
duration of pressure dressing application in experimental group was signi�cantly increased compared to
control group (p = 0.0003). Moreover, the incidence of salivary �stula in experimental group (9.8%, 8/82)
was notably lower than that in control group (34.7%, 33/95) (p < 0.0001). In logistic regression model for
salivary �stula development, both of bipolar coagulation forceps (p = 0.0026) and draining output (p = 
0.0186) associated with salivary �stula.

Discussion
Salivary �stula is a relatively common complication in patients treated with parotidectomy. Salivary
�stulas could persist for a long period after complete wound healing, which may lead to visible scarring
and wound infection. To meet this challenge, we aimed to investigate the effect of bipolar coagulation
forceps in salivary �stulas. In this study, the results suggested that the parotidectomy patients treated
with bipolar coagulation forceps had a lower incidence of salivary �stulas.

The disease management always consist of diagnosis and therapy. The recent study suggested that
drain �uid amylase could serve as a predictor for postoperative salivary �stula in benign parotid
tumors[3]. The parotid capsule’s persistence was correlated with salivary �stula[3], while closure of the
parotid capsule had no effect on deceasing of salivary �stula postoperatively[6]. The results indicated
that the size of parotidectomy wound area determined occurrence of salivary �stula postoperatively. For
decreasing salivary �stula incidence, the previous studies reported many therapeutic techniques including
reduction in oral intake and parenteral feeding[7], sewn site of the salivary leak[6], application of
restranining bandage[3], use of anticholinergic agents[8, 9], injection of botulinum toxin[10–12],
application of cyanoacrylates after closing skin incision[13], the resection of tympanic nerve[14], and
management of radiation therapy[15]. In present study, our results showed that the application of bipolar
coagulation forceps decreased the incidence of salivary �stula in parotidectomy patients. It could serve
as a novel treatment for salivary �stula. As we expected, the patients in control group had more draining
output than experimental group.

Electrosurgical instruments, producing heating, was used to control bleeding in surgical procedures[16].
Bipolar coagulation forceps always applied as hemostatic devices in operation[17, 18]. In present study,
we found that the patients treated with bipolar coagulation forceps had a lower incidence of salivary
�stula. Due to fragile characteristic of parotid gland, the parotid wound region, treated with surgical
suture, easily developed to wound dehiscence postoperatively, caused salivary �stula. However, the
bipolar coagulation forceps could seal parotid wound region between the forceps, which facilitated the
fresh gland wound healing. This may explain that the parotid wound treated surgical suture had a high
incidence of salivary �stula. The study of Zou showed that methylene was injected into Stensen’s duct for
ligating the broken duct[19], while the broken intercalated duct and secretory duct hardly had been
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ligated. The application of bipolar coagulation forceps could resolve the problem. The convenience is the
most advantage of bipolar coagulation forceps with universal application for hemostasis.

Conclusion
In this study, we found that bipolar coagulation forceps decreased the incidence of salivary �stula in
parotidectomy patients. The bipolar coagulation forceps is a safe, effective, and convenient method to
prevent salivary �stulas in parotidectomy patients.

Declarations
Acknowledgements

Not applicable.

Authors’ contributions

KW wrote the paper. KW and YY carried out data collection. KZ and SL were involved in statistical
analysis. SZ modi�ed the paper and designed this study concepts. All authors read and approved the
�nal manuscript.

Funding

Not applicable.

Availability of data and materials

The datasets used and analyzed during the current study are available from the corresponding author on
reasonable request.

Ethics approval and consent to participate

The study was approved by the institutional review board of the Second Xiangya Hospital and informed
consent was obtained from all participants.

Consent for publication

Not applicable.

Competing interests

All authors reported no con�icts of interest.

References



Page 6/9

1. Gandol� MM, Slattery W, 3rd: Parotid Gland Tumors and the Facial Nerve. Otolaryngologic clinics of
North America 2016, 49(2):425-434.

2. Maahs GS, Oppermann Pde O, Maahs LG, Machado Filho G, Ronchi AD: Parotid gland tumors: a
retrospective study of 154 patients. Brazilian journal of otorhinolaryngology 2015, 81(3):301-306.

3. Lu Y, Zhang S, Peng C, Yang W, Zhang C, Ren Z: Drain �uid amylase as a predictor of postoperative
salivary �stula in cases with benign parotid tumours. BMC oral health 2020, 20(1):184.

4. Britt CJ, Stein AP, Gessert T, P�um Z, Saha S, Hartig GK: Factors in�uencing sialocele or salivary
�stula formation postparotidectomy. Head Neck 2017, 39(2):387-391.

5. Wu K, Lei JS, Mao YY, Cao W, Wu HJ, Ren ZH: Prediction of Flap Compromise by Preoperative
Coagulation Parameters in Head and Neck Cancer Patients. J Oral Maxillofac Surg 2018,
76(11):2453.e2451-2453.e2457.

�. Mantsopoulos K, Goncalves M, Iro H: Transdermal scopolamine for the prevention of a salivary
�stula after parotidectomy. Br J Oral Maxillofac Surg 2018, 56(3):212-215.

7. Marchese-Ragona R, De Filippis C, Marioni G, Sta�eri A: Treatment of complications of parotid gland
surgery. Acta otorhinolaryngologica Italica : organo u�ciale della Societa italiana di
otorinolaringologia e chirurgia cervico-facciale 2005, 25(3):174-178.

�. Becelli R, Morello R, Renzi G, Matarazzo G: Use of scopolamine patches in patients treated with
parotidectomy. The Journal of craniofacial surgery 2014, 25(1):e88-89.

9. Gallo A, Manciocco V, Pagliuca G, Martellucci S, de Vincentiis M: Transdermal scopolamine in the
management of postparotidectomy salivary �stula. Ear Nose Throat J 2013, 92(10-11):516-519.

10. Costan VV, Dabija MG, Ciofu ML, Sulea D, Popescu E, Boisteanu O: A Functional Approach to
Posttraumatic Salivary Fistula Treatment: The Use of Botulinum Toxin. The Journal of craniofacial
surgery 2019, 30(3):871-875.

11. Graillon N, Le Roux MK, Chossegros C, Haen P, Lutz JC, Foletti JM: Botulinum toxin for ductal
stenosis and �stulas of the main salivary glands. Int J Oral Maxillofac Surg 2019, 48(11):1411-1414.

12. Send T, Bertlich M, Eichhorn KW, Bootz F, Jakob M: Management and Follow-up Results of Salivary
Fistulas Treated With Botulinum Toxin. The Laryngoscope 2019, 129(2):403-408.

13. Marcus AJ, Nasser NA: Case report: The treatment of a chronic parotid cutaneous �stula by the
injection of a solution of lipiodol with cyanoacrylate. Clin Radiol 1998, 53(8):616-618.

14. Davis WE, Holt GR, Templer JW: Parotid �stula and tympanic neurectomy. American journal of
surgery 1977, 133(5):587-589.

15. Christiansen H, Wolff HA, Knauth J, Hille A, Vorwerk H, Engelke C, Rödel R, Laskawi R: [Radiotherapy :
an option for refractory salivary �stulas]. Hno 2009, 57(12):1325-1328.

1�. Vellimana AK, Sciubba DM, Noggle JC, Jallo GI: Current technological advances of bipolar
coagulation. Neurosurgery 2009, 64(3 Suppl):ons11-18; discussion ons19.

17. Manouras A, Markogiannakis HE, Kekis PB, Lagoudianakis EE, Fleming B: Novel hemostatic devices
in thyroid surgery: electrothermal bipolar vessel sealing system and harmonic scalpel. Expert review



Page 7/9

of medical devices 2008, 5(4):447-466.

1�. Mikami T, Wanibuchi M, Mikuni N: Bumping phenomenon during continuous coagulation with
bipolar forceps. Neurologia medico-chirurgica 2012, 52(10):731-735.

19. Zou HW, Li WG, Huang SY, Chen ZW, Zhang DS: New method to prevent salivary �stula after
parotidectomy. Br J Oral Maxillofac Surg 2019, 57(8):801-802.

Tables
Table 1. Clinical characteristics of patients treated with or without bipolar coagulation forceps.
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The data showed as mean ± SD; Surgical procedure, A: tumor and partial super�cial parotidectomy with
branched facial nerve dissection; B: tumor and partial super�cial parotidectomy with main trunk facial
nerve dissection; C: tumor and total parotidectomy with main trunk facial nerve dissection.

Table 2. The postoperative characteristics of patients treated with or without bipolar coagulation forceps.

The data showed as mean ± SD.

Table 3. Logistical regression analyses of Salivary �stula and clinical characteristics.

CI, con�dence interval; OR, odds ratio.

Figures
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Figure 1

The operative wound of parotidectomy were performed with bipolar coagulation forceps.


