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Abstract:  

Background:  Perioperative complications after parotidectomy are poorly studied and have a 

potential impact on hospitalization stay. The Clavien-Dindo classification of postoperative 

complications used in visceral surgery allows a recording of all complications, including a grading 

scale related to the severity of complication.                                                

Methods: The cohort analyzed for perioperative complications is composed of 436 parotidectomies. 

classified into three types, four groups and three classes depending on extent of parotid resection, 

inclusion of additional procedures and pathology, respectively. 

Results: Using the Clavien-Dindo classification, complications were reported in 77 % of the 

interventions.  In 438 complications, 430 (98.2%) were classified as minor (332 grade I and 98 grade 

II) and 8 (1.8%) were classified as major (grade III). Independent variables affecting the risk of 

perioperative complications were duration of surgery (odds ratio = 1.007, p-value = 0.029) and 

extent of parotidectomy (odds ratio = 4.043, p-value = 0.007).  Total/subtotal parotidectomy was 

associated with an increased risk of grade II-III complications [odds ratio = 2.866 (95% CI: 1.307-

6.283), p-value = 0.009]. Hospital stay increased in patients with complications (p= 0.0064). 

Conclusions: Use of Clavien-Dindo classification shows that parotidectomy is followed by a high 

rate of perioperative complications. Longer hospital stay is observed in patients with perioperative 

complications. Almost all complications are minor and have limited consequence on hospital stay.   

 

Keywords: parotidectomy; postoperative complications; perioperative complications; salivary gland 

tumor; facial paralysis; hospital stay 

 

 

1. Introduction   
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Parotidectomy is a surgical procedure typically performed in the surgical treatment of primary 

parotid gland tumors and cutaneous cancers of the head and neck with intraparotid lymph node 

metastases. The goal of surgery is to perform a complete tumor resection allowing local control with 

minimal morbidity mainly to the facial nerve.[1] While there is an abundant literature on long term 

complications of parotidectomy, little is known about the prevalence and the severity of early 

postoperative complications occurring during the perioperative period. The aim of this study is to 

retrospectively review perioperative complications in a consecutive series of patients who underwent 

parotidectomy in our department, using the Clavien-Dindo classification, a standardized grading 

scale classification system widely used in visceral surgery.[2] 

2. Materials and Methods 

The study was approved by the local ethical committee and followed the general recommendations 

of discretion to personal data as well as the Helsinki declaration.   

 

2.1. Patients 

 

The files of all patients who underwent parotidectomy in the department from January 2002 to March 

2017 retrospectively reviewed.  Four hundred thirty-eight surgical procedures were performed in 

430 patients. Eight patients underwent two surgical procedures; three of them had a second 

intervention for tumor recurrence and five patients had bilateral interventions for: Whartin’s tumors 

in three, Mikulicz syndrome in one and parotid lymph node metastasis from a skin carcinoma in one 

patient where the first parotidectomy was performed for a pleomorphic adenoma. Two patients were 

excluded from the analysis of complications for lack of data. Therefore, the cohort analyzed for 

postoperative complications is composed of 436 parotidectomies performed in 428 patients. 

Regarding the facial nerve function assessment specifically, eight patients with preoperative facial 

nerve paralysis were excluded from the analysis. Facial nerve paralysis was consecutive to previous 

parotidectomy performed elsewhere in three, primary carcinoma in four and previous stroke in one.  

The American Society of Anesthesiologists (ASA) physical status classification is a grading system 

based on subjective assessment of patient’s overall health to determine the physical status of 

preoperative patients for an anesthetic risk assessment. In 1963, the American Society of 

Anesthesiologists (ASA) adopted a five-category physical status classification system. The ASA 

score, routinely used during the preoperative anesthesiology consultation, was initially based on five 

classes (I to V): 1. Healthy person, 2. Mild systemic disease, 3. Severe systemic disease, 4. Severe 

systemic disease that is a constant threat to life, 5. Moribund person who is not expected to survive 

without the operation.  Later, a sixth category was included for declared brain-dead organ 

donors.[3]  The Body Mass Index (BMI) was recorded preoperatively according to the correlation of  

BMI with postoperative complications frequently reported in surgical procedures.[4-7]  

Parotidectomies were classified into three types depending on extent of parotid resection. Type 1 

included partial resection of the superficial parotid where the main trunk but not all branches of the 

facial nerve were identified; type 2 included complete resection of the superficial parotid, identifying  

all branches of the facial nerve; type 3 included resection of the superficial parotid and the deep lobe, 

partly or totally (subtotal and total parotidectomy), requiring complete release and elevation of the 

main trunk and branches of the facial nerve.  

Surgical procedures were classified in 4 groups based on the inclusion of additional procedures to 

parotidectomy. Group I included parotidectomy alone, group II included parotidectomy combined 
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with neck dissection, group III included parotidectomy combined with resection of a non-parotid 

tumor and group IV included parotidectomy combined with neck dissection and resection of a non-

parotid primary tumor.  Finally, after definitive pathological analysis, three classes were identified. 

Class 1 included benign tumors and inflammatory diseases, class 2 included primary parotid 

malignant tumors and intraparotid lymph node metastases from non-parotid cancers, class 3 

included non-parotid primary tumors for which parotidectomy has been performed to facilitate 

tumor access or to achieve clear margins (table 1). 

 

 

 Type 1.  Partial superficial parotidectomy 

Extent of Parotid Resection Type 2.  Complete superficial parotidectomy 

 Type 3.  Subtotal / Total parotidectomy 

 Group 1. Parotidectomy alone 

 Group 2. Parotidectomy + neck dissection 

Overall extent of surgical procedure Group 3. Parotidectomy + resection of non-parotid   

tumor 

 Group 4. Parotidectomy + neck dissection + resection of 

non-parotid tumor  

 Class 1. Benign tumors and inflammatory diseases 

Pathology Class 2. Malignant tumors and metastatic lymph nodes 

 Class 3. Non parotid tumors  

Table 1: Classification of surgical procedures according to extent of parotidectomy, extent of overall 

surgical procedure and pathology. 

 

The perioperative period was defined as the interval from the date of surgery to either the date of 

discharge from the hospital or 30 days after surgery, whichever occurred later. All perioperative 

complications, namely those reported during hospital stay and in outpatient clinic, from the day of 

the surgical procedure to the 30th postoperative day were recorded.  A postoperative complication 

was defined as any deviation from the normal postoperative course not better explained by a 

previous medical condition, not inherent to the procedure or hospital course, and not reflective of the 

underlying pathophysiology of the primary diagnosis.  Complication severity was retrospectively 

graded following the revised Clavien-Dindo classification.[8] Minor complications requiring no or 

minimal therapeutic intervention were classified as grades I and II, respectively.  Major 

complications requiring surgical intervention or intensive care or resulting in death were classified 

as grades III, IV, and V, respectively (table 2). The House-Brackmann grading system was recorded 

in the medical files for grading the facial nerve dysfunction.[9]  During the major part of the study 

period, intraoperative facial nerve monitoring was only used in reinterventions and when difficulty 

identifying the facial nerve was anticipated. Facial nerve monitoring was routinely used from March 

2015.  As the distinction between seroma and sialocele was often difficult to establish 

retrospectively, both have been gathered under a single name.  

 

Grade Definition 
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Grade I Any deviation from the normal postoperative course without the need for pharmacological 

treatment or surgical, endoscopic, and radiological interventions. 

 Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgesics,    

 diuretics, electrolytes, and physiotherapy. 

 This grade also includes wound infections opened at the bedside. 

Grade II 

 

 

Grade III 

 Requiring pharmacological treatment with drugs other than those allowed for grade I     

 complications. 

Blood transfusions and total parenteral nutrition are also included. 

Requiring surgical, endoscopic, or radiological intervention. 

    IIIa Intervention not under general anesthesia. 

    IIIb Intervention under general anesthesia. 

Grade IV Life-threatening complication (including CNS complications)* requiring IC/ICU 

management. 

    IVa Single organ dysfunction (including dialysis). 

    IVb Multiorgan dysfunction. 

Grade V Death of a patient. 

Abbreviations: CNS, central nervous system; IC, intermediate care; ICU, intensive care unit. 

*Brain hemorrhage, ischemic stroke, and subarachnoid bleeding, but excluding transient ischemic attacks. 

Table 2: Clavien–Dindo classification of surgical complications 

 

 

2.2.  Statistics  

 

Usual statistical descriptive summaries were tabulated for patients characteristics (patient age at 

surgery, gender, BMI), medical history (smoking status, cardiovascular and diabetes history, ASA 

score, previous radiotherapy, previous parotidectomy), type of surgery (length, extent of 

parotidectomy, additional procedures, flap, use of monitoring, drainage), disease information 

(histological type and pathological information).  The prevalence of short-term complications and 

Clavien-Dindo grades were reported.  Continuous data were summarized using descriptive 

statistics (mean, standard deviation, median, minimum and maximum values).  Categorical data 

were summarized using frequencies and percentages.  Analyses were based on observed cases only.  

Frequency of missing data were reported and no imputation was done. 

In order to identify potential risk factors associated with short-term complications, logistic regression 

analysis was used based on the proportional odds model.[10] Univariate analyses were first 

conducted in order to select factors to be entered into the multivariate model. Variables favoring more 

severe complications were analyzed by pooling together grade II and grade III complications.  Then, 

the final multivariate model was obtained using a backward selection among factors significantly 

(p<0.20) associated with short-term complication.  Odds ratios with associated 95% Wald confidence 

limits were presented together with the corresponding p-value.  For continuous explanatory 

variables, the odds ratio corresponded to a unit increase in the risk factors.  

Due to the non-normality distribution of the duration of hospital stay distribution, the impact of 

perioperative complications on the duration of hospital stay was analyzed with a non-parametric test 

(Mann Whitney U test) comparing the number of days of hospital stay between patients with 
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complications and patients without complication respectively. The lenghts of hospital stays were 

ranked according to their position when classified in ascending order. The average score was the sum 

of the ranks of hospital stays divided by the number of interventions. A p-value < 0.05 was considered 

to be statistically significant. 

 

3. Results 

3.1. Patient and surgical procedure characteristics 

 

The cohort under analysis included 428 patients with a median age of 55.4 years (range: 0.3 - 99.9 

years) who underwent 436 surgical procedures.  The series was composed of 202 females (47.2%) 

and 226 male patients (52.8%).  The median BMI was 25 kg/m2 (range: 15.2 - 53.1 kg/ m2).  Active 

smoking was reported in 143 patients (33.4%).  Preoperative ASA score was reported as ASA I in 

93 patients (22.1%), ASA II in 285 patients (67.7%) and ASA III in 43 patients (10.2%).  In 7 patients, 

the ASA score was not available. 

Regarding the extent of parotidectomy, type 1 was performed in 88/436 (20.2%) procedures, type 2 

in 229 (52.5%) procedures and type 3 parotidectomy in 106 (24.3%) procedures.  Thirteen 

interventions (3.0%) were not classified for lack information.  

Twenty interventions (4.6%) were defined as re-interventions because performed in patients with 

local recurrence after previous surgery performed for pleomorphic adenoma in 14 patients and 

malignant tumor in six.  

Regarding the extent of surgical procedures, group I were performed in 347 (79.6%) interventions, 

group II in 27 interventions (6.2%), group III in 32 (7.3%) and group IV in 30 interventions (6.9%) of 

surgical interventions.  Overall, in addition to parotidectomy, neck dissections including at least 

two levels were performed in 57/436 (13.1%) interventions.  Selective neck dissections II-III were 

performed in 28 cases (6.4%), II-IV in 7 (1.6%), II -V in 19 (4.3%) when modified radical neck 

dissections I-V were performed in only 3 cases (0.1%). In addition to parotidectomy, resections of a 

non-parotid tumors were performed in 62 cases (14.2%), consisting in resection of primary non-

parotid tumors in 59/62 (95.2%) when these combined procedures were not directly related to 

parotidectomy (e.g., benign skin tumor) in the remaining three (4.8%).  At the end of the 

procedure, a SMAS flap was performed in 311/436 procedures (71.3%).  Drainage of the surgical 

site was provided by vacuum suction drains in 314 procedures (75.5%) and non-suction open drains 

in 102 (24.5%) when the information was missing in 20 (4.6%).  

From 2006, the duration of the surgery was precisely recorded.  Accurate duration was available in 

310 operations including 264 group I procedures. The median operating time for all procedures was 

140 minutes (52 - 345 minutes) and 130 minutes (52-325 minutes) for group I procedures 

specifically.  

After pathological analysis, 283/436 specimens (64.9%) were classified as class 1 (benign and 

inflammatory).  Among the benign tumors, two distinct tumors with different histology were 

diagnosed in the resected parotid specimens in two patients, resulting in a final number of 269 

benign tumors. Sixteen patients (3.7%) were operated for various inflammatory disease included 

sialadenitis, granulomatous reactions, ductal ectasia and benign adenopathy.  Malignant disease 

was diagnosed in 103/436 specimens (23.6%) classified class 2 including 56 malignant tumors of the 

parotid gland (12.8%) and 47 intraparotid malignant lymph nodes from non-parotid cancer (10.8%), 

metastasis from head and neck cutaneous cancers in most of them and lymphomas.  Last, 50 non-

parotid tumors where parotidectomy was performed to obtain clear margins were included in class 
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3.  The parotid gland was reported as non-invaded in 38/50 (76%) and invaded in 12/50 (24%).  

Detailed tumor characteristics and distribution are reported in table 3. 

Pathology      n        % 

Total 438 100 

Class 1: Benign  285 65 

INFLAMMATORY DISEASES 16  

BENIGN TUMORS 269  

          Pleomorphic Adenoma 160  

          Whartin’s tumor (cystadenolymphoma) 82  

          Basal cell adenoma 8  

          Oncocytoma 7  

          Benign cyst 6  

          Lipoma 4  

          Cavernous lymphangioma 1  

          Hematoma 1  

Class 2 :  Malignant tumors 103 23.6 

PRIMARY MALIGNANT TUMORS 56 12.8 

          Acinic cell carcinoma 13  

          Mucoepidermoid carcinoma 11  

          Adenoid cystic carcinoma 7  

          Carcinoma ex-pleomorphic adenoma 8  

          Salivary duct carcinoma 6  

          Adenocarcinoma 5  

          Myoepithelial carcinoma 2  

          Sebaceous carcinoma 2  

          Clear cell carcinoma 1  

          Squamous cell carcinoma 1  

INTRAPAROTID LYMPH NODE METASTASES FROM  

NON- PAROTID TUMORS & LYMPHOMAS 

47 10.8 

          Cutaneous Squamous cell carcinoma 16  

          Cutaneous Melanoma 16  

          Cutaneous Merkel cell carcinoma 6  

          Cutaneous Sebaceous carcinoma 3  

          Lymphoma 5  

          Breast lobular carcinoma 1  
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Class 3: Non primary tumors of the parotid 50 11.5 

Skin cancers 42  

            Skin cancers -Parotid not invaded 37  

            Skin cancers - Parotid invaded   5  

Cutaneous Lymphoma (parotid not invaded) 1  

Sarcomas (parotid invaded) 4  

Cheek adenocarcinoma (parotid invaded) 1  

Plexiform neurofibroma (parotid invaded) 1  

Heterotopic central nervous tissue (parotid invaded) 1  

Table 3 : Pathology characteristics.  Abbreviations : n= number, % = percentage 

 

3.2. Complications 

General complications (e.g. arterial hypertension, pressure ulcers,…) were reported in 18/436 (4.1%) 

procedures.  Local complications attributed to the anesthetic procedure were reported in < 0.1% 

(3/438) procedures as follows: pharyngeal oedema,1; epistaxis,1, and dental dislocation,1.  Only  

complications related to the surgical procedures were analyzed using the Clavien-Dindo 

classification.  No complication was reported in 100/436 procedures (22.9%) when one or more 

local complications were reported in 336 procedures (77.1%) with an overall number of 438 

reported complications (table 4).  Clavien-Dindo grade I complications were reported in 244 

procedures (72.6%), grade II in 85 interventions (25.3%), and grade III after 7 interventions 

(2%).  According to the Clavien-Dindo classification, any facial nerve dysfunction regardless to the 

severity, observed during the first 30 postoperative days, was reported. Even patients with slight 

facial nerve dysfunction (grade II House-Brackmann) observed during the first postoperative days 

with rapid complete recovery after a few days were registered.  Overall, a House-Brackmann 

grade II to V facial nerve dysfunction was observed after 264/428 of the interventions (61.7%).  

Facial nerve dysfunction was classified as Clavien-Dindo grade I in 211 procedures (79.9%) and 

grade II in 53 procedures (20.1%) respectively.  In 142 interventions (32.6%), wound healing 

disorders were reported.  Among an overall number of 174 wound healing disorders (a few 

patients experienced several healing disorders), there were 83 seromas, 43 scar dehiscence, 27 local 

infections, 16 hematomas and five transient salivary fistulae.  Seventy seromas reported were 

classified as grade I (84.3%) and 13 as grade II (15.7%).  Regarding scar dehiscences, 36 were staged 

as grade I (83.7%) and seven as grade II (16.3%).  Among local infections, three were classified 

grade I (11.1%), 23 were grade II (85.2%) because requiring antibiotics and one was staged grade 

IIIb (3.7%).  Seven hematomas, were classified as grade I (43.7%), two were grade II (12.5%) and 

seven (43.7%) were grade IIIb, because requiring surgical intervention.  All five salivary fistulae 

were grade I (table 4). 

 

 

 

 

 

 

Local complications  Grade (Clavien-Dindo) 

  I II IIIa IIIb 
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Facial nerve impairment 264 211 53   

Seroma/Sialocele 83 70 13   

Dehiscence 43 36 7   

Infection 27 3 23  1 

Hematoma 16 7 2  7 

Salivary fistula 5 5    

TOTAL 438 332 98  8 

Table 4: Local perioperative complications after parotidectomy according to Clavien-Dindo 

classification 

  

Overall, in 438 reported complications, 332 were grade I (75.8%), 98 were grade II (22.8%), and 8 

(1.8%) were grade IIIb.  All grade IIIb complications required surgical intervention to control 

hematomas and abscess.  Four hundred thirty complications (98.2%) were considered as minors 

(grade I and II) when only 8 complications (1.8%) were considered as majors. No grade IV-V 

complications were reported.  

 In univariate logistic regression analysis, type 2 parotidectomy was significantly associated with a 

higher risk of complications compared to type 1 parotidectomy [odds ratio 1.808 (95% CI: 1.064-

3.070), p-value = 0.028]. Type 3 parotidectomy was also significantly associated with a higher risk of 

complications compared to type 1 parotidectomy [odds ratio 4.934 (95% CI: 2.307-10.555), p value > 

0.001].  Duration of the procedure was significantly associated with a higher risk of complications, 

increasing by a factor of 1.010 per additional minute [odds ratio 1.010, p-value <0.001] (table 5).  In 

multivariate analysis, independent variables affecting significantly the risk of perioperative 

complications were the duration of the procedure, increasing the risk of complications by a factor of 

1.007 for each additional minute (odds ratio = 1.007, p-value = 0.029) and extension of 

parotidectomy. Type III parotidectomy was associated with an increased risk of complications by 4 

times compared to type I parotidectomy (odds ratio = 4.043, p-value = 0.007) (table 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable 

Odds ratio 

(95% CI) p-value 

Age at surgery: as a continuous 

variable 

1.000 (0.988-1.012) 0.987 

Gender : Female/Male 1.286 (0.819-2.019) 0.275 
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Variable 

Odds ratio 

(95% CI) p-value 

ASA score: ASA 2 vs 1 0.907 (0.516-1.594) 0.733 

ASA score: ASA 3 vs 1 0.797 (0.342-1.855) 0.599 

BMI (kg/m²): as a continuous 

variable 

0.991 (0.949-1.036) 0.699 

Active smoking: y/n 0.733 (0.462-1.163) 0.187 

Previous head & neck RT: y/n 1.502 (0.324-6.969) 0.603 

Previous parotid surgery: y/n 2.773 (0.632-12.160) 0.176 

Group 2 (Parotidectomy + ND) 

vs Group 1 (Parotidectomy  

alone) 

2.358 (0.692-8.036) 0.170 

Group 3 (Parotidectomy + 

other T res.) vs Group 1 

0.753 (0.335-1.694) 0.493 

Group 4 (Parotidectomy + ND 

+ other T res.) vs Group 1 

0.688 (0.303-1.562) 0.371 

Type 2 (complete superficial) 

vs Type 1 (partial superficial) 

 

1.808 (1.064-3.070) 

 

0.028 

Type 3 (Subtotal/Total) vs  

Type 1 

4.934 (2.307-10.555) <0.001 

Drainage: Active Suction vs n 0.832 (0.486-1.423) 0.502 

Neuromonitoring: y/n 0.950 (0.530-1.703 0.864 

SMAS flap: y/n 1.392 (0.555-3.490) 0.481 

Surgery duration: as a 

continuous variable 

1.010 (1.004-1.016) <0.001 

Class 2 (Primary malignant  

parotid T ) vs Class 1 (Benign 

parotid T) 

 

0.857 (0.504-1.460) 

 

0.571 

Class 3 (Non-parotid primary 

T) vs Class 1 

0.707 (0.358-1.393) 0.316 

Table 5: Univariate logistic regression with selected variables for local complications (surgical 

procedures: n = 436). Variables with a p-value < 0.2 selected for multivariate logistic analysis are in 

colored lines. Abbreviations: y: yes, n: no, ASA: American Society of Anesthesiologists, BMI:  Body 

Mass Index, RT: radiotherapy, T: tumor, res.: resection, ND: neck dissection, SMAS: Superficial 

Musculoaponeurotic System  
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MULTIVARIATE LOGISTIC REGRESSION TABLE 

Factor 

Odds ratio 

(95% CI) p-value 

Surgery duration 

as a continuous variable 

1.007 (1.001-1.014) 0.029 

Extent of parotidectomy : 

Type 2 vs Type 1 

 

1.329 (0.694-2.547) 

 

0.391 

Extent of parotidectomy : 

Type 3 vs Type 1 

4.043 (1.476-11.072) 0.007 

Table 6 : Multivariate logistic regression for local perioperative complications after parotidectomy 

(surgical procedures: n = 436) 

 

Then, the analysis was focused on the risk of perioperative facial paralysis.  Because facial nerve 

monitoring was routinely used from March 2015, neuromonitoring was used in only 76/436 

interventions (17.4%).  In univariate analysis, female gender was significantly associated with an 

increased risk of facial paralysis [odds ratio 1.515 (95% CI: 1.022-2.247), p-value = 0.039], group IV 

parotidectomy (+ neck dissection and resection of a non-parotid tumor) was associated with a lower 

risk of facial paralysis compared to group I parotidectomy (alone) [odds ratio 0.428 (95% CI: 0.198-

0.924), p-value = 0.031], type 2 parotidectomy was associated with an increased risk of facial 

paralysis compared to type 1 parotidectomy [odds ratio 1.986 (95% CI: 1.206-3.272), p-value = 0.007], 

and type 3 parotidectomy was associated with a much higher risk of facial paralysis compared to 

type 1 parotidectomy [odds ratio 7.236 (95% CI: 3.659-14.309), p-value <0.001].  Duration of the 

procedure increased the risk of facial paralysis by a factor of 1.009 for each additional minute [odds 

ratio 1.009 (95% CI: 1.004-1.015), p-value <0.001] (table 7).  In multivariate analysis, the duration of 

surgery increased the risk of facial paralysis by a factor of 1.009 for each additional minute [odds 

ratio = 1.009 (95% CI: 1.003-1.015), p-value = 0.002] and the risk of postoperative facial paralysis was 

3.7 times higher after type 3 parotidectomy than after type 1 parotidectomy [odds ratio = 3.707 (95% 

CI: 1.598-8.598), p-value = 0.002] (table 8). 

 

 

 

 

 

 

 

 

 

 

Variable Odds ratio 

(95% CI) 

p-value 

Age et surgery: as a 

continuous variable 

0.998 (0.987-1.008) 0.656 

Gender: Female/Male 1.515 (1.022-2.247) 0.039 
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Variable Odds ratio 

(95% CI) 

p-value 

ASA score: ASA 2 vs 1 0.874 (0.537-1.423) 0.588 

ASA score: ASA 3 vs 1 0.746 (0.354-1.571) 0.440 

BMI (kg/m²): as a continuous 

variable 

0.965 (0.929-1.003) 0.072 

Active smoking: y/n 0.702 (0.467-1.057) 0.090 

Previous head & neck RT: y/n 1.893 (0.505-7.093) 0.344 

Previous parotid surgery: y/n 2.072 (0.664-6.465) 0.210 

Group 2 (Parotidectomy + ND) 

vs Group 1 (Parotidectomy 

alone) 

2.544 (0.936-6.911) 0.067 

Group 3 (Parotidectomy + 

other T res.) vs Group 1 

0.839 (0.398-1.768) 0.644 

Group 4 (Parotidectomy + ND 

+ other T res.) vs Group 1  

0.428 (0.198-0.924) 0.031 

Type 2 (complete superficial) 

vs Type 1 (partial superficial) 

 

1.986 (1.206-3.272) 

 

0.007 

Type 3 (subtotal/total) vs Type 

1  

7.236 (3.659-14.309) <0.001 

Drainage: Active suction vs n 0.682 (0.425-1.096) 0.114 

Neuromonitoring: y/n 0.803 (0.484-1.331) 0.394 

SMAS flap: y/n 1.309 (0.556-3.082) 0.538 

Surgery duration: as a 

continuous variable 

1.009 (1.004-1.015) <0.001 

Class 2 (Primary malignant  

parotid T) vs Class 1 (Benign 

parotid T) 

 

1.061 (0.569-1.979) 

 

0.853 

Class 3 (Non-parotid  

primary T) vs Class 1 

0.713 (0.446-1.141) 0.159 

Table 7: Univariate logistic regression with selected variables for occurrence of facial paralysis as 

perioperative complication (surgical procedures: n = 428). Variables with a p-value < 0.2 selected for 

multivariate logistic analysis are in colored lines. Abbreviations: y: yes, n: no, ASA: American 

Society of Anesthesiologists, BMI: Body Mass Index, RT: radiotherapy, T: tumor, res.: resection, ND: 

neck dissection, SMAS: Superficial Musculoaponeurotic System 

 

MULTIVARIATE LOGISTIC REGRESSION TABLE 

Factor 

Odds ratio 

(95% CI) p-value 

Surgery duration: 

as a continuous variable 

1.009 (1.003-1.015) 0.002 
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MULTIVARIATE LOGISTIC REGRESSION TABLE 

Factor 

Odds ratio 

(95% CI) p-value 

Extent of parotidectomy: 

Type 2 vs Type 1 

1.110 (0.601-2.050) 0.738 

Extent of parotidectomy: 

Type 3 vs. Type 1 

3.707 (1.598-8.598) 0.002 

Table 8: Multivariate logistic regression for facial paralysis occurrence after parotidectomy (surgical 

procedures: n = 428) 

 

Similar analysis was focused on wound healing complications.  In univariate analysis, none of the 

variables analyzed was significantly associated with a higher rate of healing disorders (table S1).  

After selection of variables with a p-value <0.2 for a multivariate logistic regression analysis, higher 

BMI was found as independent prognostic factor with a risk increased by a factor of 1.050 for each 

additional BMI unit [odds ratio = 1.050 (95% CI: 1.001-1.101), p-value = 0.048] (table S2). 

A same analysis was performed on the occurrence of postoperative seromas specifically.  In 

univariate analysis, none of the variables analyzed was significantly associated with a higher rate of 

seromas (table S3).  After selection of variables with a p-value <0.2 for multivariate analysis, use of 

active suction drains was found as an independent prognostic factor associated with a higher risk of 

seroma [odds ratio = 3.797 (95% CI: 1.117 -12.901), p-value = 0.033] (table S4).  

Next, the relation between selected variables and the severity of complications, pooling together 

grade II and grade III complications, was analyzed.  In univariate analysis, older age was 

significantly associated with a little lower risk of > grade I complications [odds ratio = 0.981 (95% 

CI: 0.968-0.994), p-value = 0.004].  The extent of parotidectomy was significantly associated with a 

higher risk of > grade I complications [odds ratio = 2.963 (95% CI: 1.362-6.444), p-value = 0.006] 

(table S5). In multivariate analysis, the extent of parotidectomy was an independent prognostic 

factor significantly associated with a higher risk of grade II-III complications. Type 3 parotidectomy 

increased the risk of grade II-III complications by almost 3 times than type 1 parotidectomy [odds 

ratio = 2.866 (95% CI: 1.307-6.283), p-value = 0.009].  Older age was confirmed as independent 

prognostic factor for a slightly lower risk of > grade I complications [odds ratio = 0.981 (95% CI: 

0.968-0.994), p-value = 0.006]. (table S6).  

 

3.3. Hospital stay 

 

Finally, the correlation between occurrence of complications and duration of hospital stay was 

analyzed. Overall, the median hospital stay was 3 days (1-43 days, mean: 3.21 days). In surgical 

procedures without complication (n=100), the median hospital stay was 2 days (2-13 days, mean: 

2.94 days) (figure S1). In surgical procedures followed by complication(s) (n=336), the median 

hospital stay was 3 days (1-43 days, mean: 3.29 days) (figure S2). One patient stayed in hospital for 

43 days because of complications from chronic lung disease unrelated to parotid surgery. 

 

The median hospital stay in patients with and without postoperative transient facial paralysis was 

similar: 3 days (1-43 days, mean: 3.30 days) vs. 3 days (1-13 days, mean: 2.88 days) respectively 

(figures S3 and S4). The median hospital stay in patients with and without healing disorders was 

similar: 3 days (1-15 days, mean: 2.97 days) vs. 3 days (1-43 days, mean: 3.33 days) respectively 
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(figures S5 and S6). The median hospital stay in patients with and without seroma was 2 days (2-8 

days, mean: 2.75 days) vs. 3 days (1-43 days, mean: 3.32 days) respectively (figures S7 and S8). 

A non-parametric Mann Whitney U test analysis, comparing the number of days of hospital stay 

between patients with and without complications, showed that hospital stay was significantly 

increased in patients who had perioperative complications (p= 0.0064).  A longer hospital stay was 

observed in patients with postoperative facial paralysis (p= 0.0007) when a shorter hospital stay was 

observed in patients with postoperative seroma compared with patients without postoperative 

seroma (p = 0.0063). (table 9) 

 

Perioperative local 

complications 

p-value (Wilcoxon 

Mann Whitney U 

test)  

Surgery with  

complications 

Surgery with no 

complication 

  n Average 

score  

n Average 

score  

All  0.0064 336 226.81 100 190.59 

Facial paralysis only 0.0007 264 229.29 164 190.69 

Wound healing (all) 0.1102 142 205.70 294 224.680 

Seromas only 0.0063 83 187.04 353 225.90 

Table 9: Non-parametric Mann Whitney U test comparing lengths of hospital stays between 

parotidectomies with and without perioperative complications.  All= overall complications (n = 

436: analysis of all complications, wound healing disorders and seromas; n= 428: analysis of facial 

paralysis only) 

 

4. Discussion 

In head and neck surgery, the heterogeneity of tumors and management induces large variance in 

outcome data among the institutions. [11,12]  Registration of complications in surgery is an 

important method used for quality improvement.  Depending on the exceedingly variable definition 

and reporting of complications, the registered complication rate may considerably differ.  Using the 

same definition but changing the interpretation of the definition of complications, Veen et al shown 

a dramatic increase in the total number of registered complications with the implementation of a fully 

automated registration system and a patient-centred-way of registering complications registering all 

adverse-events, not only related to the surgical procedure.[13] In addition, the fear that a high rate of 

complications could be interpreted in the medical community as evidence of  poor quality of care  

contributes to inaccurate reporting of adverse events. [12]  A consensus is clearly needed to report 

surgical complications using uniform definitions and registration system to assure reliable outcome 

data in a standardized and reproducible way, building a strong basis for comparison. 

In 2004, Dindo et al. proposed a straightforward classification system to standardize surgical 

complications. [2,8]  The Clavien-Dindo classification of postoperative complications, commonly 

used in general and visceral surgery, was recently adopted in head and neck surgical oncology, but 

has not found widespread adoption, so far. [12]  This classification allows a comprehensive 

recording of all even minor complications, including a grading scale related to the severity of 

complication with an easy-to-use scoring system. It allows a simple and objective comparison of the 

complications between different types of surgical interventions, for the same procedure over time 
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and by surgeon within the same institution and between different institutions respectively. The 

different grades of Clavien-Dindo complications are defined according to the consequences on a 

therapeutic level, and long-term morbidity and mortality.    

The goal of our study was to analyze complications occurring during the perioperative period. 

Indeed, little is known about the true prevalence and severity of acute complications occurring 

during the first days following parotidectomy when long-term complications (6-24 months 

postoperatively) and sequellae have been extensively studied in the literature [14-16].  However, 

providing data about the prevalence and severity of short-term complications following 

parotidectomy is paramount to inform the patients properly about the risks related to surgery.  

Perioperative complications may have an impact on the duration of hospital stay and related costs 

and, last but not least, their recognition may lead to modifications and improvements in the surgical 

management.  We selected the Clavien-Dindo classification because it seemed to us as the most 

suitable for identifying and assessing short-term postoperative complications.  The high rate of 

reported complications can be explained by using a standardized grading scheme where even the 

most minor complications were recorded whereas they are not usually reported with other systems.  

Indeed, our findings are consistent with prior reports, albeit in other surgical subspecialties, 

comparing administrative datasets to chart review. [17,18] Heisler et al showed that claims data 

accurately identifies life-threatening complications after vaginal hysterectomy when other 

complications are underreported. [17] This is consistent with a study addressing complications after 

oral cancer surgery.  The authors demonstrated that 98% of all major complications were reported 

but many minor complications failed to report.[12]  In our study, 98.2% of the complications were 

minor (grades I and II), while only 1.8% were considered as major (grade III).  

We report a high rate of 61.7% of acute postoperative facial paralysis.  In the literature, the rate of 

facial paralysis reported in the immediate postoperative period is extremely variable, ranging from 

9.3 to 68%. [19–28] This large variability can be explained by the lack of consensus regarding the 

timing of facial function assessment.  Indeed, even when a discrete weakness is frequently observed 

during the first postoperative days, spontaneous improvement occurs a few weeks later.  Most of 

those patients are generally rated House-Brackmann grade I (normal facial function) when they are 

assessed a few months after surgery.[29, 30]  Therefore, facial function evaluation performed during 

the first postoperative days will be more severe on the rate of immediate paralysis.  In our series, a 

complete facial nerve recovery at 3, 6 and 12 months was observed in 86.9%, 93.7% and 98.1% 

respectively.  These results are in line with those reported in the literature. [23,26,27, 29,30]  In our 

study, partial superficial parotidectomy is associated with a lower risk of postoperative facial 

paralysis.  In the literature, the extent of surgical resection in the parotid gland is a well-identified 

factor increasing the risk of postoperative facial paralysis. [19,23,24, 27,29,31]  

In our series, a longer duration of surgery is associated with a higher risk of postoperative 

complications, as it has been reported by others.[19]   

We are not able to demonstrate that facial nerve monitoring use of is associated with a reduction of 

perioperative facial paralysis.  This result may be biased because during the major part of the study 

period, intraoperative facial nerve monitoring was mostly used in cases where difficulty to 

identifying the facial nerve was anticipated.   Currently, routine use of neuromonitoring in parotid 

gland surgery decreases the duration of the intervention and, accordingly, the risk of complications 
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should be reduced.  This observation should be objectively documented when an adequate number 

of parotidectomies under neuromonitoring will be achieved. 

Other factors with a significant impact on the rate of 30-day postoperative complications were 

identified.  An increase in BMI slightly increased the risk of healing disorders.  In the whole series, 

the rate of seromas (and sialoceles) is higher (19.8%) than reported by others including sialoceles 

alone in partial superficial parotidectomy exclusively.[32] We show that use of active suction 

drainage increases the risk of developing a seroma.  A recent Danish study reported that the risk of 

seroma and hematoma after superficial parotidectomy increased with secretion beyond 25 ml/24 

hours, questioning the use of routine drainage after superficial parotidectomy.[33]  

The median hospital stay is shorter in patients without complication than in patients with 

perioperative complications than in patients with complications.  A recent study reported that 

partial superficial parotidectomy was associated with a shorter hospital stay and fewer complications 

especially transient facial paralysis than superficial parotidectomy.[31]   Longer hospital stay is also 

observed in patients who had perioperative complications using non parametric analysis.  Of note, 

patients who developed a seroma had a statistically significantly shorter hospital stay than those who 

did not. The occurrence of seroma could be related to a premature ablation of the drainage of the 

surgical site. 

In our study, ASA score > 1 is not associated with a higher risk of complications, suggesting that 

preexisting patient comorbidities has no influence on acute postoperative complication rates.  The 

specific correlation of ASA scores with operating times, hospital length of stay, postoperative 

infection rates, overall morbidity and mortality rates following gastrointestinal, cardiac, and 

genitourinary surgery has been extensively studied.[34-38]  We were not able to show any 

correlation between ASA score and complications rates.  Of note, 90% of our patients were scored 

ASA 1 and ASA 2.  It is however important in similar studies to take in consideration the 

comorbidities to avoid biased comparison between institutions.  Outcome measures need to be risk-

adjusted before they are benchmarked. 

Limitations to this study are first related to the retrospective nature of our analysis leading to   

variability in reporting complication practices meaning that many definitions were open to 

interpretation. This was minimized by looking at all data sources available, including recorded 

reports from the senior surgeons who performed all procedures, laboratory values and radiological 

findings. Next, a study of this magnitude is particularly laborious and time-consuming and was only 

possible thanks to reliance upon institutional electronic medical records. Last, although we have 

focused primarily on early postoperative complications, long term patient-centered clinical (and 

oncologic) outcomes need to be measured to assess quality of care following parotidectomy.[39] 

 

5. Conclusions 

Use of a standardized, scaled classification of postoperative complications shows that parotid gland 

surgery are surgical procedures followed by a rate of 30-day postoperative complications higher than 

that usually reported. Longer hospital stay is observed in patients with perioperative complications. 

These informations must be mitigated because almost all of these complications are minor with a 

limited consequence on the duration of the hospital stay and with no long-term sequelae. It is 
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important to inform objectively the patients about the potential short-term complications related with 

this surgical procedure, when emphasizing the favorable long-term prognosis.   

. 
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