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Evaluation of the effectiveness of superficial <=

parotidectomy and partial superficial
parotidectomy for benign parotid tumours:
a meta-analysis

Hai-Tao Liu', Wei-Peng Jiang'", Gang Xia' and Jia-Min Liao'

Abstract

Objective To quantify the results of superficial parotidectomy (SP) and partial SP (PSP) for benign parotid tumours
using a systematic evaluation method.

Methods A systematic search of English and Chinese databases (PubMed, Web of Science, Cochrane Library, China
Knowledge Network, Wanfang and Vipshop) was conducted to include studies comparing the treatment outcomes
of SP with PSP.

Results Twenty-three qualified, high-quality studies involving 2844 patients were included in this study. The results
of this study showed that compared to the SP surgical approach, the PSP surgical approach reduced the occurrence
of temporary facial palsy (OR=0.33; 95% confidence interval [Cl] 0.26-0.41), permanent facial palsy (OR=0.28; 95% Cl
0.16-0.52) and Frey syndrome (OR=0.36; 95% Cl 0.23-0.56) in patients after surgery, and the surgery operative time
was reduced by approximately 27.35 min (95% Cl —39.66, — 15.04). However, the effects of PSP versus SP on salivary
fistula (OR=0.70; 95% Cl 0.40-1.24), sialocele (OR=1.48; 95% C| 0.78-2.83), haematoma (OR=0.34; 95% C| 0.11-1.01)
and tumour recurrence rate (OR=1.41; 95% Cl 0.48-4.20) were not statistically significant.

Conclusion Compared with SP, PSP has a lower postoperative complication rate and significantly shorter opera-
tive time, suggesting that it could be used as an alternative to SP in the treatment of benign parotid tumours
with the right indications.
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EVALUATION OF THE EFFECTIVENESS OF SUPERFICIAL
PAROTIDECTOMY AND PARTIAL SUPERFICIAL
PAROTIDECTOMY FOR BENIGN PAROTID TUMOURS: A META-
ANALYSIS

Liu H, Jiang W, Gang X, Liao J

OBJECTIVES
To quantify the results of
superficial parotidectomy

(SP) and partial SP (PSP) for

benign parotid tumours

5

METHODS

A systematic search of English
and Chinese databases of
studies comparing the
treatment outcomes of SP
with PSP

RESULTS

23 studies including 2,844 patients were included.
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Introduction

Data from previous studies show that the most com-
mon and serious disease of salivary gland tissue is
salivary gland tumours, which account for approxi-
mately 3% of all head tumours [1], with benign parotid
tumours being the most prevalent type of salivary gland
tumour at an incidence of 75-80% [2, 3]. The treatment
of benign parotid tumours remains a critical clinical
problem.

Surgical resection therapy is the mainstay of treat-
ment of benign parotid tumours. In the 1950s, Martin
et al. [4] pioneered the utilization of superficial parot-
idectomy (SP) using the facial nerve as an anatomical
landmark. This surgical approach gradually became the
basic surgical procedure for the treatment of benign

parotid tumours [5]. However, although this proce-
dure has reduced the tumour recurrence rate to 2%, it
is still a drawback for facial nerve palsy and the impact
on the patient’s appearance [6]. With the advancement
of medical technology and the efforts of both doctors
and patients to preserve the function and appearance
of the organ, partial SP (PSP) has been proposed and
practiced by scholars. Partial SP differs from SP in that
the resection area is smaller and it can better protect
the secretory function of the gland and maintain facial
aesthetics [7, 8]. However, there are still reported out-
comes of tumour recurrence, Frey syndrome and facial
nerve palsy [9-11]. Although surgeons generally agree
that the risk of complications after parotidectomy is
related to the extent of the parotidectomy, sufficient
evidence is still lacking. Therefore, the aim of this study
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is to understand the effect of PSP and SP on postopera-
tive complications in patients using meta-analysis and
to provide a selection of surgical options for benign
parotid tumours.

Method and materials

Search strategy

Following the PRISMA 2020 statement [12], three Eng-
lish databases, including PubMed, Web of Science and
Cochrane Library, and three Chinese databases, includ-
ing China Knowledge Network, Wanfang and Vipshop,
were systematically searched. The search time was from
the establishment of the database to 10 April 2023. The
English database search strategy included the following
keywords: ‘parotid benign tumours’ AND ‘partial paro-
tidectomy OR limited resection of parotid gland OR
regional resection of parotid gland OR superficial paro-
tidectomy’ AND ‘partial superficial parotidectomy’ The
same search terms were used for the Chinese database. In
addition, the target literature was obtained by reviewing
the references of the included studies.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) studies pub-
lished in peer-reviewed journals in English and Chinese;
(2) study subjects with a substantial, epithelial tumour
of primary origin in the parotid gland that was benign;
(3) partial superficial parotidectomy or SP performed on
study subjects; (4) study outcomes of interest included
at least one instance of facial palsy, recurrent outcome,
Frey syndrome or salivary fistula; and (5) study was a
case control or prospective study. In addition, PSP was
defined as excision of the parotid tumour and 0.5-1.0 cm
of normal gland surrounding the tumour without dissect-
ing the facial nerve or dissecting only part of the facial
nerve branches involved in the tumour; SP was defined as
dissection of the facial nerve and excision of all or most
of the superficial lobe of the parotid gland, including the
tumour [13].

The exclusion criteria were as follows: (1) non-popu-
lation studies; (2) conference articles, case reports and
systematic reviews; (3) inadequate information on out-
comes and inability to perform data analysis; (4) dupli-
cate reports of studies in the literature; and (5) studies for
which complete articles were not available.

Literature screening and data extraction

Literature screening based on inclusion and exclusion
criteria was conducted by two researchers individually,
first by reading the titles and abstracts of the literature
for initial screening and then by reading the full text of
studies that might meet the inclusion criteria. When a
disagreement occurred between the two researchers, a
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third researcher was consulted to reach a unified opin-
ion. After the literature screening was completed, two
researchers performed the data extraction based on a
standard data extraction form. The extracted information
included literature information, the demographic charac-
teristics of the study population, the mode of surgery, the
study duration and the outcome events.

Quality evaluation

The Newcastle-Ottawa Scale (NOS) [14] was used to
evaluate the quality of the literature based on eight items
including the representativeness of the study population,
comparability between groups, adequacy of the study’s
evaluation of outcomes, adequacy of the follow-up time
and completeness of the follow-up, with a high score of
nine. A total score of seven and above was for high-qual-
ity literature, and a score of five and below was for low-
quality articles.

Statistical analysis

The statistical analysis was performed using the Revman
5.3 software. Effect sizes were expressed as ratio ratios
(ORs) for count data and mean differences (MDs) for
measures, and 95% confidence intervals (CIs) were used
to estimate the interval range of effect sizes. Heteroge-
neity tests were performed using I statistics and the Q
test to determine the magnitude of heterogeneity. With
P<50% or P>0.1, the included literature was consid-
ered homogeneous and was analysed using a fixed effects
model (Mantel-Haenszel); if ?>50% or P<0.1, the
included studies were considered to have poor homoge-
neity, and a random effects model (DerSimonian—Laird)
was used for analysis. If heterogeneity was high, a sensi-
tivity analysis was used to explore the sources of hetero-
geneity. A value of P<0.05 was considered a statistically
significant difference.

Results

Basic characteristics of the included studies

After a systematic search of the English and Chinese
databases, 614 publications were included in the full-text
review, and in the end, a total of 23 [9-11, 15-34] publi-
cations met the inclusion criteria of this study. The litera-
ture screening process is shown in Fig. 1. All studies were
published during 2002-2021; 7 studies were from China,
and 18 studies were retrospective. Moreover, the 23 stud-
ies involved 2844 patients in total, of whom 1430 patients
were treated with PSP and 1414 patients were treated
with SP. In addition, the results of the quality evaluation
of the literature showed that most of the studies had a
low risk of bias with a mean NOS score of 7.04 (median:
7); more information on the basic characteristics of the
literature is shown in Table 1.
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Fig. 1 Flow chart of literature screening

Facial nerve palsy
Twenty studies reported on the outcome of transient
facial palsy occurring in the study subjects after sur-
gery, in 1,292 patients who were treated with PSP and in
1,346 patients who were treated with SP. The results of
the heterogeneity evaluation showed good homogeneity
between the included studies (I>=27%, P=0.13), and the
combined effect size was calculated using a fixed effects
model. The meta-analysis results showed that patients
had a lower risk of developing transient facial palsy after
treatment with PSP compared to SP treatment modalities
(OR=0.33; 95% CI 0.26—0.41), as shown in Fig. 2.
Eighteen studies reported on the outcomes of per-
manent facial palsy occurring in the study subjects
after surgery, of which four studies did not identify any
patients who developed permanent facial palsy during
the follow-up [11, 20, 26, 29]. Thus, only the remaining
14 studies were meta-analysed. The results of the het-
erogeneity evaluation showed no heterogeneity between
the included studies (12=0%, P=0.70), and the combined
effect size was calculated using a fixed effects model.
The results of the meta-analysis showed that the PSP

treatment modality reduced the occurrence of perma-
nent facial palsy in patients after surgery (OR=0.28; 95%
CI0.16-0.52), as shown in Fig. 3.

Frey syndrome

Twenty studies reported on the outcome of Frey syn-
drome occurring in the study subjects after surgery,
with a total of 1,145 treated with PSP and a total of 1,272
treated with SP experiencing the syndrome. The results
of the heterogeneity evaluation showed heterogene-
ity among the included studies (I>=52%, P=0.004), and
the combined effect size was calculated using a random
effects model. The meta-analysis results showed that
patients treated with PSP had a lower risk of develop-
ing Frey syndrome postoperatively compared to those
treated with SP (OR=0.36; 95% CI 0.23-0.56), as shown
in Fig. 4. Sensitivity was analysed by presenting literature
data one by one. When one study was excluded [29], the
heterogeneity was reduced to 38%, and the combined
effect size was 0.38 (95% CI 0.29-0.50) using a fixed
effects model for the meta-analysis.
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Table 1 Basic characteristics of included studies and results of literature quality
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Study

Location

Study design

Follow time
SP)

Sample (PSP/

Age

Male (%) Tumor size

Outcome NOS

Lu, 2017

Ogreden, 2016

Al-Aroomi,
2021

Ruohoalho,

2017

Zhang,2013

Koch, 2010

Li,2014

Ciuman, 2012

China

Turkey

China

Finland

China

German

China

German

Retrospective
study

Retrospective
study

Prospective
study

Prospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

6 months—5 years  92/76

5 years 32/18

12 months 20/35

12 months 53/32

163/105

18 months

34/134

76.7 months

62 months 58/71

> =1year 95/52

20-74

445

18-77

20-86

51

50.7

40.8

44.05

50

564

44.7

56

545

44

52

0.8-40cm

28cm

03-55cm

<=2cm

<2cm,2-4cm,
>4.cm

Surgery time, 8
Tumor recur-
rence, Tem-

porary facial

nerve paralysis,
Salivary fistula,
Frey’s syn-

drome

Frey’s syn- 7
drome, Tumor
recurrence

Surgery time, 7
Temporary

facial nerve,
Perma-

nent facial

nerve, Frey's
syndrome,
Sialocele,
Hematoma

Temporary 8
facial nerve,
Permanent

facial nerve,

Frey’s syn-

drome, Salivary
fistula

Tumor 6
recurrence,
Temporary

facial nerve,
Permanent

facial nerve,
Salivary flow

Tumor 7
recurrence,
Temporary

facial nerve,
Permanent

facial nerve,
Salivary fistula

Tumor recur- 7
rence, Tem-

porary facial

nerve, Per-
manent facial
nerve, Salivary
fistula, Frey's
syndrome,
Operative time

Temporary 6
facial nerve,
Permanent

facial nerve,

Frey's syn-

drome
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Study Location

Study design

Follow time

Sample (PSP/
SP)

Age

Male (%) Tumor size

Outcome NOS

Stathopoulos,  Ireland

2018

Roh, 2007 Korea

Mlees, 2020 Egypt

Huang, 2015 China

Kilavuz, 2018 Turkey

Emodi, 2010 Israel

Papadogeorga- Greece
kis, 2004

Prospective
study

Prospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

5 years

48 months

7 years

79 months

57 months

55 months

135/43

52/49

44/40

79/241

131/190

30/18

42/17

559

11-82

19-76

19-83

18-87

43

30-77

45 3.38cm

47

36 26/24

41

57

396

61

Tumor recur- 6
rence, Tem-

porary facial

nerve, Per-
manent facial
nerve, Frey's
syndrome,
Sialocele,
Hematoma

Tumor recur- 7
rence, Tem-

porary facial

nerve, Per-
manent facial
nerve, Frey’s
syndrome,
Sialocele,

Surgery time

Tumor recur- 8
rence, Tem-
porary facial
nerve, Per-
manent facial
nerve, Frey's
syndrome,
Sialocele,
Hematoma,
Surgery time

Tumor recur- 8
rence, Tem-
porary facial
nerve, Per-
manent facial
nerve, Frey's
syndrome

Tumor recur- 8
rence, Tem-
porary facial
nerve, Per-
manent facial
nerve, Frey's
syndrome,

Salivary fistula,
Hematoma,
Surgery time

Tumor 7
recurrence,
Temporary

facial nerve,
Permanent

facial nerve,

Frey's syn-

drome, Surgery
time

Tumor recur- 7
rence, Tem-

porary facial

nerve, Per-
manent facial
nerve, Frey’s
syndrome,
Sialocele
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Study

Location

Study design

Follow time

Sample (PSP/
SP)

Age

Male (%) Tumor size

Outcome

NOS

Witt, 2009

Plaza, 2015

Witt, 2002

Schapher, 2021

Zheng, 2019

Wong, 2018

Gao, 2017

Eski, 2018

USA

Spain

USA

German

China

New Zealand

China

Turkey

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Prospective
study

Retrospective
study

Retrospective
study

1 month

4 years

8 years

13.1 years

3 years

31.58 weeks

29.8 months

41.79 months

100/20

25/25

20/20

6/30

91/92

56/40

50/49

22/17

42

42.2/457

476

49/48

18-86

18-85

51/57

45 2.1cm

60 1.2-33cm

43 1.94/2.0 cm

36 24cm

56 26/2.7 cm

46.5

576

2.96/2.78

513 25cm

Sialocele

Tumor
recurrence,
Temporary
facial nerve,
Permanent
facial nerve,
Frey's syn-
drome, Surgery
time

Tumor recur-
rence, Tem-
porary facial
nerve, Per-
manent facial
nerve, Frey's
syndrome
Frey's syn-
drome
Tumor
recurrence,
Temporary
facial nerve,
Permanent
facial nerve,
Sialocele, Frey's
syndrome,
Surgery time

Temporary
facial nerve,
Permanent
facial nerve,
Salivary fistula,
Sialocele, Frey's
Syndrome,
Hematoma

Temporary
facial nerve,
Permanent
facial nerve,
Frey’s syn-
drome, Salivary
fistula, Surgery
time

Tumor recur-
rence, Tfempo-
rary facial nerve

Age is expressed as the mean or range (minimum-maximum)

Salivary fistula

Six studies reported on the outcome of salivary fistulas
occurring in the study subjects after surgery. The results
of the heterogeneity evaluation showed good homoge-
neity between the included studies (>=1%, P=0.41),
and the meta-analysis was performed using a fixed
effects model. The results of this study showed no sta-
tistically significant difference in PSP versus SP in the

development of postoperative salivary fistula (OR=0.70;
95% CI 0.40-1.24), as shown in Fig. 5.

Recurrence rate

Fifteen studies reported on the outcome of tumour
recurrence in patients after surgery, of which 10 stud-
ies did not find tumour recurrence during follow-up [10,
20-24, 26, 28, 29, 34]. Therefore, only the remaining five
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% Cl
Al-Aroomi, 2021 2 20 17 35 3.9% 0.12[0.02, 0.59)]
Ciuman,2012 9 95 13 52  53% 0.31[0.12,0.80)
Emodi,2010 3 30 8 18  31% 0.14[0.03, 0.63) I
Eski, 2018 0 22 1 17 06% 0.24 [0.01, 6.39)
Gao,2017 3 50 10 49  3.3% 0.25[0.06, 0.97) ]
Huang,2015 B 79 55 241 8.8% 0.28 [0.11, 0.67) =
Kilavuz,2018 9 131 26 190 6.9% 0.47[0.21,1.03] R
Koch,2010 2 34 73 134 97% 0.05[0.01,0.23] — =
Li,2014 6 58 11 71 31% 0.63[0.22,1.82) -1
Lu,2017 16 92 23 76 7.3% 0.49[0.23,1.00) s
Mlees,2020 2 44 g 40  2.8% 0.19[0.04, 0.96)
Papadogeorgakis, 2004 3 42 4 17 1.8% 0.25[0.05,1.27)
Plaza, 2015 1 25 2 25 0.7% 0.48 [0.04, 5.65]
Roh,2007 6 52 17 49 5.4% 0.25[0.09, 0.69) —_—
Ruohoalho,2017 22 53 14 32 36% 0.91[0.38, 2.21) -
Stathopoulos,2018 13 135 12 43 57% 0.28[0.11, 0.66) —_—
Witt, 2002 4 20 16 20 45% 0.06 [0.01, 0.29) —
YWong,2018 4 56 3 40 11% 0.95[0.20, 4.49) -1
Zhang,2013 29 163 34 105 11.9% 0.45[0.25, 0.80) =
Zheng,2019 17 91 37 92 105% 0.34[0.17,0.67) -
Total (95% ClI) 1292 1346 100.0%  0.33[0.26, 0.41] 2
Total events 157 384
Heterogeneity: Chi*= 26.03, df= 19 (P = 0.13); F= 27% t t t t
Test for overall effect: Z=9.80 (P < 0.00001) 0.01 Fa\?ojurs [PSP] ! Favours ;SDP] 100
Fig. 2 The effect of PSP and SP on patients with transient facial palsy
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
Ciuman,2012 1 95 13 52 36.5% 0.03 [0.00, 0.25) — &
Emodi, 2010 0 30 3 18 9.4% 0.07 [0.00, 1.50)
Gao, 2017 0 a0 1 43  3.3% 0.32[0.01, 8.05)
Huang,2015 0 79 2 24 2.7% 0.60([0.03,12.68]
Kilavuz,2018 0 131 2 190 45% 0.29[0.01,6.02)
Koch,2010 0 34 1 134 1.3% 1.29[0.05, 32.36)
Li,2014 0 58 2 71 4.9% 0.24 [0.01, 5.08)
Mlees, 2020 0 44 1 40 3.4% 0.30[0.01, 7.47)
Plaza, 2015 0 25 1 25 3.2% 0.32[0.01, 8.29)
Roh,2007 0 52 1 43  3.4% 0.31[0.01, 7.74)
Ruohoalho,2017 2 53 0 32 1.3% 316[0.15,67.83)
Wong,2018 2 56 2 40 49% 0.70[0.09,5.22) I R
Zhang,2013 3 163 4 105 105% 0.47[0.10, 2.16) —
Zheng,2019 2 91 5 92 10.7% 0.39[0.07, 2.07) D
Total (95% Cl) 961 1138 100.0%  0.28 [0.16, 0.52] <>
Total events 10 38
Heterogeneity: Chi®=9.90, df= 13 (P = 0.70); F= 0% 0 03 0:1 ] 1:0 505

Test for overall effect. Z=4.14 (P < 0.0001)

Fig. 3 The effect of PSP and SP on permanent facial palsy in patients

studies were meta-analysed in this study. The results of
the heterogeneity evaluation showed no heterogeneity
among the included studies (>=0%, P=0.97), and the
meta-analysis was performed using a fixed effects model.
The final combined effect size showed that the effect of
PSP and SP on postoperative tumour recurrence rate was

Favours [PSP] Favours [SP]

not statistically significant (OR=1.41; 95% CI 0.48-4.20),
as shown in Fig. 6.

Sialocele
Eight studies reported on the outcome of postopera-
tive sialocele in the patients. Only one of them did not



Test for overall effect: Z=0.62 (P =0.53)

Fig. 6 The effect of PSP and SP on the tumor recurrence rate of patients
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Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random. 95% CI M-H. Random, 95% CI
Al-Aroomi, 2021 7 20 6 3% 57% 260[0.73,9.29) m
Ciuman,2012 10 95 19 52 7.7% 0.20[0.08, 0.49] ——
Emodi,2010 ] 30 4 18 5.4% 1.50[0.39, 5.83] =
Gao,2017 4 50 19 49  6.2% 0.14 [0.04, 0.44] =
Huang,2015 5 79 38 241 7.2% 0.36[0.14,0.95) =
Kilavuz,2018 2 131 4 190 41% 0.72[0.13,3.99 — =
Koch,2010 11 34 73 134 81% 0.40[0.18,0.89] —
Li,2014 4 58 22 71 6.4% 0.16 [0.05, 0.51] -
Lu,2017 5 92 16 76 B.7% 0.22[0.07,0.62) —
Mlees, 2020 2 44 8 40 4.4% 0.19[0.04, 0.96] I
Ogreden, 2016 13 32 5 18 5.8% 1.78[0.51,6.21] ==
Papadogeorgakis,2004 2 42 3 17 3.6% 0.23[0.04,1.54] -
Plaza,2015 0 25 1 25 1.6% 0.32[0.01,8.29)
Roh,2007 3 52 4 49 46% 0.69[0.15,3.29] 1
Ruohoalho,2017 1 53 1 32 20% 0.60[0.04,9.87) —
Schapher,2021 1 6 12 30 28% 0.30[0.03, 2.90) —
Stathopoulos,2018 3 135 3 43 4.3% 0.30[0.08, 1.56] —
Witt, 2002 2 20 18 20 32% 0.01[0.00,0100 —
Wong,2018 0 56 1 40 1.6% 0.23[0.01,5.87)
Zheng,2019 15 91 31 92 8.6% 0.39(0.18,0.79] —
Total (95% CI) 1145 1272 100.0% 0.36 [0.23, 0.56] L 4
Total events 99 288
Heterogeneity: Tau?= 0.46; Chi*= 39.55, df= 19 (P = 0.004); F= 52% t f t f
Test for overall effect: Z= 4.53 (P < 0.00001) L Favot?f; [PSP]1 Favou:sU[SP] A0
Fig. 4 The effect of PSP and SP on Frey syndrome in patients
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% CI
Gao, 2017 2 50 2 43  £.9% 0.98[0.13,7.24) [
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Fig.5 The effect of PSP and SP on patients with salivary fistula
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Emodi, 2010 1 30 1 18 21.7% 0.59[0.03, 9.99) .
Li,2014 3 58 2 71 306% 1.88[0.30,11.66) — T
Lu,2017 2 92 1 76 18.2% 1.67[0.15,18.74) e
Zhang,2013 1 163 0 105 10.8% 1.95[0.08, 48.26)
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detect sialocele during follow-up [26], and the remain-
ing seven studies were meta-analysed in this study.
The results of the heterogeneity evaluation showed
(P=43%, P=0.11) good homogeneity among the
included studies, and the combined effect size was cal-
culated using a fixed effects model. The results of the
meta-analysis showed that the effect of PSP and SP on
the occurrence of sialocele in patients after surgery did
not show a statistically significant difference (OR =1.48;
95% CI 0.78-2.83), as shown in Fig. 7.

Haematoma

Five studies reported on the occurrence of postopera-
tive haematomas in patients. The results of the hetero-
geneity evaluation showed no heterogeneity between
the included studies (2=0%, P=0.58), and the meta-
analysis was performed using a fixed effects model. The
final combined effect size showed that the PSP treat-
ment modality reduced the occurrence of postoperative
haematoma in patients compared to SP (OR=0.34), but
this positive effect was not statistically significant (95%
CI 0.11-1.01), as shown in Fig. 8.
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Surgery time

Ten studies reported on the operative time for PSP and
SP. The results of the heterogeneity evaluation showed
heterogeneity between the included studies (*=97%,
P<0.00001), and the combined effect size was calculated
using a random effects model. The results of the meta-
analysis showed that the operative time of PSP was sig-
nificantly lower than that of SP (MD: —27.35; 95% CI
—39.66, —15.04), as shown in Fig. 9. Upon excluding
studies one by one for the sensitivity analysis, no signifi-
cant sources of heterogeneity were found, indicating rela-
tively stable heterogeneity between the included studies.

Discussion

After a systematic search of English and Chinese data-
bases, we systematically evaluated 23 high-quality stud-
ies comparing the PSP and SP surgical approaches. In
this study, we found that the PSP surgical approach was
beneficial to patients in reducing the incidence of facial
nerve palsy (both temporary and permanent facial
palsy) and Frey syndrome after surgery, and its opera-
tive time was significantly shorter. However, the effect
of PSP versus SP on patients’ postoperative salivary
fistula, sialocele, haematoma and tumour recurrence

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI
Al-Aroomi, 2021 2 20 4 35 16.7% 0.86([0.14,5.18] —
Mlees, 2020 4 44 3 40 18.2% 1.23[0.26, 5.88] —
Roh,2007 0 52 2 43 16.2% 0.18[0.01,3.87]
Stathopoulos,2018 1 135 2 43 19.2% 0.15[0.01,1.73] - 1
Witt, 2009 39 100 0 20 3.2% 26.33[1.55, 447.90] - %
Wong,2018 3 56 2 40 141% 1.08[017,6.75] .
Zheng,2018 1 91 2 92 125% 0.50 [0.04, 5.61] - =i
Total (95% Cl) 498 319 100.0%  1.48[0.78, 2.83] <>
Total events 50 15
Heterogeneity: Chi*= 10.45, df= 6 (P = 0.11); = 43% = = = =

i _ 0.001 0.1 1 10 1000
Test for overall effect: Z=1.20 (P =0.23) Favours [PSP] Favours [SP]
Fig. 7 The effect of PSP and SP on sialocele in patients

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Al-Aroomi, 2021 1 20 1 35 57% 1.79[0.11,30.27)
Kilayuz, 2018 1 13 4 190 266% 0.36 [0.04, 3.24] —_—
Mlees, 2020 0 44 2 40 21.2% 0.17[0.01,3.72]
Stathopoulos, 2018 1 135 3 43 371% 0.10[0.01, 0.98] — &
Wong,2018 1 56 1 40 9.4% 0.71[0.04,11.68]
Total (95% CI) 386 348 100.0% 0.34[0.11, 1.01] ‘
Total events 4 11
Heterogeneity: Chi*= 2.88, df=4 (P = 0.58); F= 0% n.doﬁ uf1 ] 1'0 260

Test for overall effect: Z=1.94 (P = 0.05)

Fig. 8 The effect of PSP and SP on the hematoma of patients
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI
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Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight
Al-Aroomi, 2021 54.2 14 20 777279 35 104%
Emodi, 2010 145 427 30 171 497 18 7.2%
Gao, 2017 106.2 288 50 1362 306 49 10.3%
Kilayuz,2018 921 219 13 134 246 180 11.2%
Li,2014 86 209 58 827 237 71 108%
Lu,2017 82.25 11.56 92 121.42 17.32 76 11.2%
Mlees,2020 755 125 44 1255 165 40 111%
Plaza,2015 112 24 25 126 36 25 9.4%
Roh,2007 84 54 52 126 90 49  6.9%
Zheng,2018 59 5.7 91 71.8 6.4 92 11.4%
Total (95% Cl) 593 645 100.0%

-27.35[-39.66, -15.04]

Heterogeneity: Tau®= 346.31; Chi*= 330.73, df= 9 (P < 0.00001); F=97%
Test for overall effect: Z= 4.36 (P < 0.0001)

Fig. 9 Comparison results of PSP and SP surgery time (min)

did not have any statistically significant difference. The
results of this study provided evidence to compare the
effects of PSP versus SP regarding the postoperative
complications of benign parotid tumours and were con-
sistent with the results of previous studies [13, 35].

The risk of postoperative complications in patients
with benign parotid tumours may be related to the
extent of surgical resection. The extent of parotidec-
tomy and facial nerve stripping is usually determined
by the size and location of the tumour and the preoper-
ative diagnosis. An important consideration in parotid
surgery is to preserve the facial nerve while achieving
complete pathological resection and avoiding postoper-
ative complications, such as Frey syndrome, facial palsy
and salivary fistula [32, 36]. The extent of PSP is sig-
nificantly less than that of SP, and Witt et al. [29] con-
cluded that removing 1 cm of normal tissue outside the
tumour reduces the recurrence rate to a great extent.
Moreover, PSP does not affect the completeness of sur-
gical resection, and the tumour recurrence rate is not
significantly higher. The results of this study showed
that the difference between the postoperative recur-
rence rates of PSP and SP was not statistically signifi-
cant, indicating that PSP does not lead to an increase in
recurrence rate by reducing the extent of resection of
glandular tissue around the tumour. Additionally, PSP
does not deliberately dissect the facial nerve, reducing
the probability of facial nerve exposure and injury, so
the risk of both transient and permanent facial palsy
after PSP is lower than that after SP. For Frey syndrome,
the main symptom of which is redness and sweating of
the skin in the affected auriculotemporal region dur-
ing eating, the incidence is 5-7% [37], and it occurs
mostly within 5 weeks to 1 year after surgery [38]. Par-
tial SP involves a small anatomical area and preserves
the superficial musculoaponeurotic system on the sur-
face of the gland as much as possible, forming a layer of

-23.50 [-34.59,-12.41]
-26.00 [-53.58, 1.58)
-30.00 [-41.71,-18.29]

-41.90 [-47.03,-36.77) -
3.30 [-4.40, 11.00] T
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-42.00 [-71.16,-12.84]
-12.80 [-14.56,-11.04] .
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-100 100

mechanical safeguards to achieve the effect of prevent-
ing Frey syndrome.

In recent years, surgical techniques for benign parotid
tumors have been developed in the anatomical direction
of less invasive procedures [39]. Experienced salivary
gland surgeons have taken this approach one step fur-
ther by performing extracapsular dissection (ECD). An
important aspect of ECD is that no dissection of the main
trunk of the facial nerve is attempted. Previous showed
that PSP had a higher rate of reported sensation abnor-
malities since the greater auricular nerve was divided,
while the ECD had a significantly lower percentage of
this postoperative complication [40]. However, due to
the limitations that existed in previous studies, evidence
exploring the effects of PSP and ECD were needed in the
clinical practice.

The present study has some limitations. To start, the
results of the heterogeneity evaluation regarding the
duration of surgery were high, and the sensitivity analy-
sis did not reveal a significant source of heterogeneity.
This may have been due to the fact that the implementa-
tion of PSP treatment protocols requires patients to meet
relevant indications and that surgeon experience and
learning curves have varying degrees of influence on the
implementation of PSP. In addition, the sample sizes of
most studies were small, with only two studies involving
more than 100 participants undergoing PSP or SP treat-
ment. The smaller sample sizes may have resulted in sta-
tistically insignificant results for the studies of interest,
leading to a lack of representativeness of the findings.

In conclusion, the results of this study provide evi-
dence to compare the effects of PSP with SP on postop-
erative complications in benign parotid tumours. Partial
SP treatment modalities outperform SP modalities in
terms of the occurrence of temporary facial palsy, perma-
nent facial palsy and Frey syndrome in the postoperative
period, and the duration of surgery is shorter. However,



Liu et al. Journal of Otolaryngology - Head & Neck Surgery (2023) 52:86

because of the limitations of this study, a large number
of high-quality studies are still needed in the future to
investigate in depth the role of PSP in the postoperative
effects on patients with benign parotid tumours.
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