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[Abstract] Objective:To study the prevalence of mouth opening restriction in oral cancer patients by meta-analysis. Methods*
China National Knowledge Infrastructure (CNKI), Chinese Science and Technology Journal Database (VIP), Wanfang Data
(Wanfang), Chinese BioMedical Literature Database (CBM), PubMed, Ovid, EMbase, Cochrane Library, Web of Science/SciSearch,
and ClinicalTrials.gov were searched for observational studies about the prevalence rate of restricted mouth opening in oral cancer
patients (including prospective, retrospective, and cross-sectional studies). The time limit for retrieval was from the database
establishment to April 30th, 2022. The obtained documents were independently screened and extracted according to the inclusion
and exclusion criteria, and the literature quality evaluation was performed by using methodological index for non-randomized
studies (MINORS). The data were combined with the mouth-opening-restricted prevalence rate as the outcome indicator, the meta-
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analysis was performed by using Stata 15.0 software, and the subgroup analysis was performed based on the detection time, tumor
site, and tumor stage. The evidence quality of outcome indicators was evaluated by using GRADE profiler 3.6 software according to
GRADE (Grading of Recommendations Assessment, Development, and Evaluation) system. Results:A total of 3 719 documents
were obtained during the initial examination, and 18 documents were finally included, including 2 701 objects. The meta-analysis
results showed that the total prevalence rate of mouth opening restriction in oral cancer patients was 42.7% (95%CI 27.0%-59.1%).
The results of subgroup analysis showed that the prevalence rates of mouth opening restriction in patients with oral cancer before
surgery, and 3 months, 6 months and 1 year or more after surgery were 29.6% (95%CI 9.0%—55.8%), 75.2% (95%CI 68.3%—
81.5%), 59.1% (95%CI 38.8%—77.9%) and 22.3% (95%CI 2.0%—54.3%), respectively. The prevalence rates of mouth opening
restriction in patients with oral cancer at T1-T2 stage and T3—T4 stage were 38.6% (95%CI 26.0%—52.0%) and 99.6% (95%CI
93.9% —100.0%) respectively. The prevalence rates of mouth opening restriction in patients with oral cancer in the retromolar
triangle, the gingiva, the tongue, the salivary gland, the floor of mouth and the lip were 93.1% (95%CI 68.5%—100.0%), 68.1%
(95%CI 52.9%—81.7%), 46.1% (95%CI 11.6%—82.7%), 26.1% (95%CI 15.9%—37.5%), 21.9% (95%CI 0.7%—54.0%), and 3.1%
(95%CI 0-9.3%), respectively. The GRADE system for evidence quality grading indicated that the quality of evidence for outcome
indicator was extremely low. Conclusion - The total prevalence rate of mouth opening restriction in patients with oral cancer is high,
nearly 50%; the patients at 3 months after surgery, at 6 months after surgery, at T3 —T4 stage or whose tumor located in the

retromolar triangle have higher prevalence rates.
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Tab 1

PN R BB ARFFE

Study
FU, etal (2014)"""
GONDIVKAR, et al (2021)"""
MARTINS, et al (2020)""
PANTVAIDYA, etal (2019)!'*
AGARWAL, etal (2016)"*
MINHAS, etal (2017)"*
OWOSHO, etal (2016)"'!
SCOTT, etal (2011)""
WETZELS, et al (2014)""
HSIEH, etal (2014)"?)
VAN DER GEER, et al (2019)""
STEINER, et al (2015)""
ASTRADSSON, et al (2018)1!
JOHNSON, et al (2010)"
PEI-LING, etal (2019)"
BATISTA, ctal (2017)12*
NIKHAR, etal (2017)"
MISHRA, et al (2005) %!

Basic characteristics of the included studies

Research type
Prospective study
Prospective study
Prosepctive study
Prosepctive study
Prosepctive study
Cross-sectional study
Retrospectivel study
Prosepctive study
Prospective study
Prospective study
Cross-sectional study
Prospective study
Prospective study
Prospective study
Cross-sectional study
Prospective study
Prospective study

Prospective study

Population n
Oral cancer patients 104
Oral cancer patients 100
Oral cancer patients 35
Oral cancer patients 401
Oral cancer patients 30
Patients with oral squamous cell carcinoma 81
Oral cancer patients 54
Oral cancer patients 98
Oral cancer patients 143
Patients with oral squamous cell carcinoma 22
Oral cancer patients 730
Oral cancer patients 45
Oral cancer patients 27
Oral cancer patients 246
Oral cancer patients 69
Oral cancer patients 100
Oral cancer patients 156
Oral cancer patients 260
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Note: (D The overall rate of mouth opening restriction. 2 The rates of mouth opening restriction at different time points. (3) The rates of mouth opening

restriction of the patients with lesions in different locations. (@) The rates of mouth opening restriction of the patients with different TNM tumor stages.
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(95%CI 27.0%~59.1%), TEILE 2.

Study ES (95%CT) Weight/%
FU 2014 - 0.029 (0.006, 0.082) 8.51
GONDIVKAR 2021 i — 0.720 (0.621, 0.805) 8.50
MARTINS 2020 Ie 0.429 (0.263, 0.606) 8.05
PANTVAIDYA 2019 i —— 0.728 (0.682, 0.771) 8.70

.

MINHAS 2017 . — 0.642 (0.528, 0.746) 8.44
HSIEH 2014 i * 0.773 (0.546, 0.922) 7.68
STEINER 2015 —_—— i 0.222 (0.112, 0.371)1 8.20
ASTRADSSON 2018 ie 0.444 (0.255, 0.647) 7.86
BATISTA 2017 — ' 0.160 (0.094, 0.247) 8.50
NIKHAR 2017 i — 0.532 (0.451, 0.612) 8.60
OWOSHO 2016 — i 0.148 (0.066, 0.271) 8.29
MISHRA 2005 i —— 0.500 (0.438, 0.562) 8.67
Overall (P=97.093%, P=0.000) <> 0.427 (0.270, 0.591) 100.00
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Fig 2 Forest plot of the total prevalence rate of mouth opening restriction in the patients with oral cancer
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Tab 2 Quality evaluation results of the included studies

Study

FU, ctal (2014)"")
GONDIVKAR, et al (2021)"""
MARTINS, et al (2020)""’
PANTVAIDYA, etal (2019)""%
AGARWAL, et al (2016)!""
MINHAS, etal (2017)"!
OWOSHO, etal (2016)"'¢)
SCOTT, etal (2011)"""
WETZELS, etal (2014)"

N S N N SN )

HSIEH, etal (2014)""
VAN DER GEER, et al (2019)""

S8}

STEINER, et al (2015)""
ASTRADSSON, et al (2018)%)
JOHNSON, et al (2010)"!
PEI-LING, et al (2019)*
BATISTA, etal (2017)"2*
NIKHAR, etal (2017)"
MISHRA, et al (2005)'%’
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0
2
0
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0
2
0
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Note: (D A clearly stated aim: the question addressed should be precise and relevant in the light of available literature. 2) Inclusion of consecutive patients: all

patients potentially fit for inclusion (satisfying the criteria for inclusion) have been included in the study during the study period (no exclusion or details about

the reasons for exclusion). (3 Prospective collection of data: data were collected according to a protocol established before the beginning of the study.

(@) Endpoints appropriate to the aim of the study: unambiguous explanation of the criteria was used to evaluate the main outcome which should be in

accordance with the question addressed by the study. Also the endpoints should be assessed on an intention-to-treat basis. (5) Unbiased assessment of the study

endpoint: blind evaluation of objective endpoints and double-blind evaluation of subjective endpoints. Otherwise the reasons for not blinding should be stated.

(© Follow-up period appropriate to the aim of the study: the follow-up should be sufficiently long to allow the assessment of the main endpoint and possible

adverse events. (D) Loss to follow up less than 5%: all patients should be included in the follow up. Otherwise the proportion lost to follow up should not

exceed the proportion experiencing the major endpoint. Prospective calculation of the study size: information of the size of detectable difference of interest

with a calculation of 95% confidence interval according to the expected incidence of the outcome event, and information about the level for statistical

significance and estimates of power when comparing the outcomes.
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Tab 3 Results of subgroup analyses of the prevalence rates of mouth opening restriction in oral cancer patients

Subgroup Study/n Pl% P value
Time
Before surgery 5 96.2 0.000
3 months after surgery 2 0 0.000
6 months after surgery 5 94.7 0.000
1 year or above after surgery 3 95.7 0.000

http://xuebao.shsmu.edu.cn

Effects model Mouth opening restriction rate (95%CI)/%

Random 29.6 (9.0-55.8)
Fixed 75.2 (68.3-81.5)
Random 59.1 (38.8-77.9)
Random 22.3(2.0-54.3)

LSRR (0 2023, 43(1) (@)
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Continued Tab

Subgroup Study/n 1% P value Effects model Mouth opening restriction rate (95%CI)/%

Tumor stage

T1-T2 phase 2 0 0.000 Fixed 38.6 (26.0-52.0)

T3-T4 phase 2 0 0.000 Fixed 99.6 (93.9-100.0)
Tumor site

Retromolar triangle 2 0 0.000 Fixed 93.1 (68.5-100.0)

Gingiva 2 0 0.000 Fixed 68.1 (52.9-81.7)

Tongue 5 92.8 0.000 Random 46.1 (11.6-82.7)

Salivary glands 2 0 0.000 Fixed 26.1 (15.9-37.5)

Mouth floor 4 53.2 0.093 Random 21.9 (0.7-54.0)

Lip 4 0 0.465 Fixed 3.1(0-9.3)

2.4 &R Br

K I — 5 Bk BRI 08 7 1 A T RO 43T
SR R K 112 PR AR R A AR R 39.7%
(95%CI 23.4%~56.2%) , 5 Bt PEK: % 1°=96.1% (P=
0.000); M 47.7% (95%CI 27.0%~59.1%) , i
PEKE B 17=95.3% (P=0.000) . 455 HcA) 4 45
42.7% (95%CI 34.2%~61.3%) AHIT, FEW] meta 73 H7

2.5 KA

X 12 5 SCRR (1013 15716:19:21:22.2426) g 20 SL R b
ZER IR R RECHFR (F13) ., Begg's kil
7=0.00 (P=1.000), Egger’'s ki3 r=-1.47 (P=0.172),
PERAMFEAFAE RN R R AR o

2.6 GRADE iF#ras %t
K GRADE ¥ X0 40 A SCHk & 91 5 1 45 55

PEAT 5

%4 GRADEIEHEREZFRITMN T
Tab 4 Quality of evidence graded by the GRADE system

Outcome Risk of bias Inconsistency

Total rate Serious Serious
Time

Before surgery Serious Serious

3 months after surgery Serious No

6 months after surgery Serious Serious

1 year or above after surgery Serious Serious
Tumor stage

T1-T2 phase Serious No

T3-T4 phase Serious No
Tumor site

Retromolar triangle Serious No

Gingiva Serious No
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Fig 3 Funnel plot of the total prevalence rates of mouth opening
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restriction in the patients with oral cancer
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W AS—EohE L T RS ERE AR R w5 Ay I
PIPEART 45 5 b 7 45 )R 46 b ) TIE B 5 6 45 G 1 S i
it (Fk4).

Indirectness Imprecision Publication bias Quality
No No No Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
No Serious - Very low
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Continued Tab
Outcome Risk of bias Inconsistency Indirectness Imprecision Publication bias Quality
Tongue Serious Serious No Serious - Very low
Salivary glands Serious No No Serious - Very low
Mouth floor Serious Serious No Serious - Very low
Lip Serious No No Serious - Very low
Note: "-" represents not applicable.
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