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INTRODUCTION

The parotid gland is the largest salivary gland in the human body, and it secretes 
about 50% of all saliva (1). The incidence of parotid gland tumors is 3% of all head and 
neck tumors, and it is benign in about 80% cases. The common location of parotid 
gland tumors is in the superficial lobe, and presents as retromandibular swelling in 
the front and below the external auditory meatus (2).  The complication rates after 
parotidectomy for parotid tumors were reported to be 13-29% (3). Short-term post-
operative complications such as pain, skin problems, numbness, mouth dryness, 
and scar problems are frequently studied and reported. This is because benign 
parotid tumors are the most common type, and patients were followed up for a 
short postoperative duration. Limited data are available about the late and long-
term complications after parotidectomy (4). Many techniques such as superficial 
musculoaponeurotic system flap, sternomastoid muscle flap, temporoparietal 
fascia flap, nerve, and soft tissue transfer were employed to decrease the post-
parotidectomy complications (5,6).

Anatomically, the parotid duct passes superficial to the masseter anteriorly and 
below the zygomatic arch by about 1 cm. It pierces the buccinator medially at the 
anterior border of the masseter to enter the oral cavity opposite the second upper 
molar (7). Most of the parotid tumors occur in the superficial lobe in 80% of the 
cases. It provides about 85-89% of the parotid salivary secretions. Hence, the ligation 
of the main parotid duct during superficial parotidectomy decreases the risk of 
postoperative salivary leak and its subsequent complications (8).

MATERIAL and METHODS

Study Design

Between August 2016 and June 2022, we included 125 patients in th e Department 
of Surgical Oncology, Oncology Center, Mansoura University with parotid tumors 
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who underwent parotidectomy and ligation of the main duct 
with the observation of the postoperative outcomes. Patients 
excluded from this study were those with metastatic or locally 
advanced parotid cancer that needs reconstruction after 
resection, recurrent parotid tumors, or those unfit for general 
anesthesia. The procedure was explained to all patients, and 
they signed a written informed consent before surgery. The 
patients had preoperative neck ultrasound (US) and computed 
tomography for tumor size assessment and its relation to the 
deep parotid lobe. Fine-needle aspiration cytology was done for 
pathological confirmation.

The Institutional Review Board approval of the Faculty of 
Medicine, Mansoura University code (R.22.03.1663) was obtained.

Surgery

All patients underwent parotidectomy under general anesthesia. 
A modified Blair’s incision was done in the preauricular skin, and 
the subcutaneous tissue and superficial fascia were dissected 
and retracted medially to expose the whole parotid gland to the 
anterior border of the masseter muscle. Then it was separated 
from the external cartilaginous auditory canal. The small branch 
of the great auricular nerve that enters the parotid gland was 
identified and divided. The external jugular vein was ligated 
and divided with a 2-0 silk suture. The facial nerve trunk was 
identified using the tragal pointer and the tips of the mastoid 
processes. The dissection of the facial nerve inside the parotid 
gland resulted in the identification of its main branches. 
The superficial parotid lobe was elevated and dissected free 
from the facial nerve branches until the tumor was removed 
completely. The main parotid duct was dissected cautiously 
from the surrounding tissues (Figure 1) because the transverse 
facial artery and the buccal branch of the facial nerve can be 
damaged. The main duct was identified by insertion of a Nylaton 
catheter sized 6-8 fr (Figure 2) or a small syringe cannula (Figure 
3) and then it was ligated with a 2-0 Vicryl suture. T he deep lobe 
was resected in cases of deep lobe tumors, or superficial lobe 
tumors suspicious of malignancy. Hemostasis was achieved and 
facial nerve branches were identified and ensured to be intact. A 
drain was placed, and the operative bed was closed.

Data Collection and Follow-up

Patient demographics and surgical data were collected and 
analyzed. Early complications such as facial nerve morbidities, 
bleeding, wound infection, seroma, and parotid fistula were 
reported in addition to late complications such as tumor 
recurrence.

Statistical Analysis

Statistical Package for Scientific Studies (SPSS) v.26 for macOS 
v11.3 was used for data analysis. Qualitative data were 
described using numbers and percentages. Quantitative data 
were described, after testing normality using the Kolmogorov-
Smirnov test, using medians for non-parametric data and means 
and standard deviation for parametric data. 

Figure 1. Dissection of the parotid duct from the surrounding tissue.

Figure 2. Insertion of a Nylaton catheter inside the parotid duct. 

Figure 3. Insertion of a small syringe cannula inside the parotid duct.
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RESULTS

Patients’ Demographics

The patients had a mean age of 48.17 years. Sixty-four patients 
were males, and 61 patients were females. Most of the patients 
(74.4%) had an American Society of Anaesthesiologists score of 
I; 59 patients had right parotid tumors and 66 patients had left 
parotid tumors. Pl eomorphic adenoma was the most common 
preoperative pathology in 74 (59.2%) patients and Warthin’s 
tumor was the second most common in 33 (26.4%) patients. The 
mean preoperative tumor size was 3.16±1.12 cm (Table 1).

Operative Outcomes

About 102 (81.65%) of the tumors were firm in consistency (Table 
2), and 101 (80.8%) of the tumors were in the superficial parotid 
lobe. Sup erficial parotidectomy was done in 87 (69.6%) patients, 
total parotidectomy in 31 (24.8%) patients, and quadrantectomy 
in 7 (5.6%) patients. The tumors were related to both trunks of the 
facial nerve in  67 patients and were related to the lower nerve 
trunk in 52 patients. The mean operative time was 130 .76±51.5 
min with estimated blood loss of 81.32±45.02 mL. A suction 
drain was placed in 106 patients and a non-suction drain was 
used in 19 patients.

Postoperative Outcomes

Postoperative complications were in the form of facial nerve 
morbidity in (12%) of the patients, bleeding in 1 patient, seroma 
in 5 patients, edema in 1 patient, wound gap in 1 patient, wound 

Table 2. Surgical characteristics of the patients

Patients, 
n=125 (%)

Tumor consistency
-Cystic
-Firm
-Hard

20 (16%)
102 (81.65%)
3 (2.4%)

Intraoperative tumor location
-Superficial lobe
-Deep lobe
-Both superficial and deep lobes

101 (80.8%)
11 (8.8%)
13 (10.4%)

Type of parotidectomy
-Superficial
-Total
-Quadrantectomy

87 (69.6%)
31 (24.8%)
7 (5.6%)

Associated block neck dissection
-No
-Yes

117 (93.6%)
8 (6.4%)

Sternomastoid dissection
 -No
 -Yes

111 (88.8%)
14 (11.2%)

Relation of the tumor to the facial nerve
 -Lower trunk
 -Upper trunk
 -Both upper and lower trunks

52 (41.6%)
6 (4.8%)
67 (53.6%)

Operation time (min; mean ± SD) 130.76±51.5

EBL (mL; mean ± SD) 81.32±45.02

Operative complications
-None
-Bleeding
-Extensive fibrosis
-Facial nerve injury
-Buccal nerve injury
-Cervical branch injury

117 (93.6%)
2 (1.6%)
3 (2.4%)
1 (0.8%)
1 (0.8%)
1 (0.8%)

Methods of drainage
-Suction drain.
-Non-suction drain

106 (84.8%)
19 (15.2%)

EBL: Estimated blood loss, SD: Standard deviation

Table 1. Baseline characteristics of the patients

Patients, 
n=125 (%)

Age, years (mean ± SD) 48.17±14.31

Gender
-Male
-Female

64 (51.2%)
61 (48.8%)

BMI, kg/m2 (mean ± SD) 32.64±5.24

Comorbidities
-None
-Diabetes
-Hypertension
-Hepatic
-Bronchial asthma
-Cardiac
-Combined

    
91 (72.8%)
6 (4.8%)
11 (8.8%)
3 (2.4%)
3 (2.4%)
2 (1.6%)
9 (7.2%)

ASA score
-I
-II
-III

93 (74.4%)
28 (22.4%)
4 (3.2%)

Side
-Right 
-Left

59 (47.2%)
66 (52.8%)

Preoperative tumor size, cm (mean ± SD) 3.16±1.12

Preoperative pathology
-Warthin’s tumor
-Pleomorphic adenoma
-Oncocytic neoplasm
-Mucoepidermoid carcinoma
-Adenoid cystic carcinoma
-Acinar structures
-Atypical smear
- Inflammatory lesions
-Acinic cell carcinoma
-Epithelial and myoepithelial cells
-Basal cell neoplasm
-Atypical squamous differentiation

33 (26.4%)
74 (59.2%)
1 (0.8%)
2 (1.6%)
1 (0.8%)
1 (0.8%)
3 (2.4%)
5 (4%)
2 (1.6%)
1 (0.8%)
1 (0.8%)
1 (0.8%)

Preoperative biopsy methods
-Fine needle aspiration cytology 
-Core-needle biopsy 

121 (96.8%)
4 (3.2%)

BMI: Body mass index, ASA: American Society of Anesthesiology, SD: Standard 
deviation
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infection in 1 patient and 1 patient had keloid. The patients 
stayed in the hospital for 1 day (range 1-3 days). The tumors had 
a pathological size of 3.54±1.27 cm and the pathological tumor 
types were reported in Table 3. The me dian duration of follow-
up was 11 months (range 4-61 months); tumor recurrence was 
reported in 2 (1.6%) patients; and the patient’s overall survival 
was 28.5±14.77 months.

DISCUSSION

Many complications may occur after parotidectomy, and the 
most common early postoperative complications are hematoma 
and morbidities affecting the facial nerve (9). Paro tidectomy 
and main duct ligation were performed for adequate removal 
of the parotid gland without facial nerve damage and sufficient 

safety margin; however, postoperative complications such as 
Frey’s syndrome and facial contour deformity can occur (10). 
The connection between the superficial lobe of the parotid 
gland and the main parotid duct has made the ligation of the 
duct necessary to avoid possible salivary leakage after tumor 
excision. If the major branch connecting the excised area after 
superficial parotidectomy with the main duct is not ligated, there 
will be a regurgitation of saliva from the remaining parotid tissue, 
leading to a salivary leak. In 2004, Richards et al. (7) reported in 
their cadaveric study on the surgical anatomy of the duct system 
inside the parotid gland. They found that the main parotid duct 
had major branches running in or beyond the deep lobe in 62.1%, 
while it showed no branches in 37.9%. They also found small 
ducts connected the superficial parotid lobe and its main duct (7). 

Superficial parotidectomy without main parotid duct ligation 
was the standard of care for chronic sialadenitis; and total 
parotidectomy was performed for deep-lobe diseases and 
cancers (11). The deep parotid lobe undergoes spontaneous 
atrophy following superficial parotidectomy and duct ligation 
(12). If the duct is left open or transected, there will be 
subsequent strictures, cheek swelling, fistulae, and obstructive 
sialadenitis (13). Various types of intraductal stents were used 
for duct identification, such as an epidural catheter, a double-J 
catheter, and a Vitallium wire (Stryker Corporation) (14). In this 
study, we used a small-caliber Nylaton catheter or small syringe 
cannula in all cases. The main parotid duct was ligated in all cases 
to decrease the postoperative complications related to salivary 
leaks, such as fistula, seroma, sialocele, and wound infections. 

In th is study, the mean operative duration was 130.76 min and 
we found extensive fibrosis in 3 patients, which made dissection 
and identification of the main duct difficult. Another study has 
reported a mean operative time of 210 min (15). The overall 
postoperative facial nerve complications were 12%, including 
early neuropraxia (7.2%) and permanent palsy (4.8%). The 
patients with neuropraxia were treated with neurotronic and 
eye drops if the upper trunk was involved; and patients with 
permanent nerve palsy had physiotherapy and rehabilitation. 
The literature reported that the early post-parotidectomy facial 
nerve morbidity rate was 42-45%, and the rate of permanent 
facial nerve paralysis was 0-3.9% (9). It has been reported that the 
histopathological characteristic of parotid tumors affects the rate 
of facial nerve paralysis. The rates of its permanent complications 
are 12-14% in patients with malignant parotid tumors (16). We 
had 15 patients with malignant parotid tumors in the current 
study; permanent facial nerve palsy was encountered in 4 
cases with mucoepidermoid carcinoma, 1 case with acinic cell 
carcinoma, and 1 case with squamous cell carcinoma. Anothe r 
study reported an incidence of 28.57% for transient facial nerve 
palsy after ligation of the main parotid duct with superficial 
parotidectomy for chronic sialadenitis (17). 

Table 3. Postoperative outcomes and follow-up of the patients

Patients, 
n=125 (%)

Postoperative complications 
-Facial nerve complications:
Lower trunk neuropraxia
Lower trunk palsy
Upper trunk neuropraxia
Upper trunk palsy
Both trunks neuropraxia
Both trunks palsy
-Bleeding
-Seroma
-Edema
-Wound gap
-Wound infection
-Keloid

4 (3.2%)
4 (3.2%)
2 (1.6%)
1 (0.8%)
3 (2.4%)
1 (0.8%)
1 (0.8%)
5 (4%)
1 (0.8%)
1 (0.8%)
1 (0.8%)
1 (0.8%)

Hospital stay (days; median, range) 1 (1-3)

Postoperative tumor size (cm; mean ± SD) 3.54±1.27

Postoperative tumor type
-Warthin’s tumor
-Pleomorphic adenoma
-Mucoepidermoid carcinoma
-Adenoid cystic carcinoma
-Acinic cell carcinoma
-Basal cell neoplasm
-Salivary duct carcinoma
-Chronic non-specific sialadenitis
-Lymphoepithelial cyst
-Salivary duct cyst
-Capillary hemangioma
-Squamous cell carcinoma
-Myoepithelial carcinoma

39 (31.2%)
65 (52.0%)
5 (4.0%)
1 (0.8%)
5 (4.0%)
1 (0.8%)
2 (1.6%)
2 (1.6%)
1 (0.8%)
1 (0.8%)
1 (0.8%)
1 (0.8%)
1 (0.8%)

Follow-up (months; median, range) 11 (4-61)

Recurrence
-No
-Yes

123 (98.4%)
2 (1.6%)

Treatment of recurrence
-Surgical resection
-Chemotherapy

1 (0.8%)
1 (0.8%)

Overall survival (months; mean ± SD) 28.50±14.77

SD: Standard deviation
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Other postoperative complications reported in the current 
study were bleeding at 0.8%, mild seroma at 4%, edema at 0.8%, 
wound gap at 0.8%, wound infection at 0.8%, and keloid at 0.8%. 
All these complications were mild and managed conservatively. 
A stud y has reported that 17 patients with chronic sialadenitis 
underwent superficial parotidectomy with preservation of the 
main parotid duct. The postoperative complications included 
temporary facial palsy in 76.47%, Frey’s syndrome in 17.64%, 
temporary paresthesia of the cheek in 17.64%, and painful 
neuroma of the greater auricular nerve in 11.76%. Moreov  er, there 
was an infection in the remnant of the parotid duct (11.76%) (18). 
Duct excision with superficial parotidectomy was performed in 
another study that included 17 patients with refractory chronic 
obstructive parotitis. The entire duct was removed in 13 cases. 
The posterior part of the duct was removed in the remaining 4 
cases. One patient with a remnant duct developed an infection 
and needed its complete removal (19). The rate of sialocele after 
parotidectomy was usually under-reported (20), and a study has 
detected it using US in 15 patients (10%) during the follow-up 
period (21). This high incidence was consistent with previous 
reports (22). It was hypothesized that the remaining functioning 
parotid tissue after superficial or partial parotidectomy promotes 
sialocele formation, especially when the main parotid duct is not 
ligated (23). We did not encounter any case of sialocele in the 
current study.

During follow-up, tumor recurrence had developed in 2 patients: 
one patient with salivary duct carcinoma that recurred after 22 
months and was treated with surgical resection, and another 
patient with myoepithelial carcinoma that recurred after 30 
months and received chemotherapy. Regarding mouth dryness, 
the patients did not complain during the follow-up period, 
which was consistent with the study by Chaushu et al. (24) 
that reported no change in the patient’s mouth dryness after 
parotidectomy compared to their pre-operative period. 

Study Limitations

The limitation of this study, is that it is a case series without 
comparative data for those who underwent parotidectomy 
without duct ligation. A randomized controlled trial may be 
needed in the future to compare parotidectomy with or without 
duct ligation.

CONCLUSION

The ide ntification and ligation of the main parotid duct during 
parotidectomy have favorable impacts on the incidence of post-
parotidectomy complications such as salivary fistula, seroma, 
sialocele, and wound infections. 
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