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Meta-analysis of risk factors for dysphagia after anterior cervical spine surgery/CHEN Bo, HUANG
Tianyu, YANG Lin, et al/Chinese Journal of Spine and Spinal Cord, 2023, 33(11): 1011-1022

[Abstract] Objectives: To systematically evaluate the risk factors for dysphagia after anterior cervical spine
surgery (ACSS), identify the independent risk factors, and to provide a guidance for the prevention and
treatment of perioperative complications. Methods: A total of 8 databases including Wanfang, CBM, CNKI,
VIP, PubMed, Embase, Cochrane Library, and Web of Science were searched for case—control and cohort
studies about the risk factors of dysphagia after ACSS from the establishment of each database to July 15,
2023. Newcastle—Ottawa scale(NOS) was adopted to evaluate the qualities of the included literaure. Related
data such as the first author, publication year, research type, sample size, assessment method, evaluation time,
and risk factors were extracted and Stata 12 software was used to do the meta—analysis. Results: 29 articles
were included, consisting of 4 cohort studies and 25 case control studies. All of the articles were of high
quality. The total sample size of patients with dysphagia after ACSS was 89571 and the number of patients
in the control group was 3092967. Age(OR=1.093, 95%CI: 1.067-1.120), female(OR=2.419, 95%CI: 1.654-
3.539), diabetes mellitus(OR=2.733, 95%CI: 2.240-3.333), disease duration(OR=4.259, 95%CI: 2.458-7.381),
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levels of surgery(OR=1.791, 95%CI: 1.718-1.868), operative level(OR=2.332, 95%CI: 1.812-3.003), operative
time(OR=1.434, 95%CI: 1.110-1.852), plate(OR=2.188, 95%CI: 1.413-3.175) and revision surgery(OR=2.687,
95%Cl: 2.316-3.119) were related to dysphagia after ACSS, while smoking(OR=1.323, 95%CI: 0.852-2.056),
hypertension (OR=1.006, 95%CI: 0.591-1.713), body mass index(BMI) (OR=1.037, 95%CIL: 0.929-1.159),
cervical disc arthroplasty (OR=0.577, 95%Cl:  0.085-3.943)
preoperative C2-7 angles(dC2-7)>5°(0R=1.716, 95%CI: 0.925-3.183) were not. Conclusions: Patients who are

female, old aged, with long preoperative disease duration and diabetes mellitus, undergoing double or multi—

and difference between postoperative and

level surgery, upper cervical spine surgery, and revision surgery, prolonged operation time, and use of plate,

are prone lo have dysphagia after ACSS.
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Figure 1 Literature screening process and results.
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Table 1 Basic characteristics of the included studies

woted gty DO g xpmg ekl % s R NS
First author Year esearc Case Control Risk factor Assessment  Valuation time after NOS
type method operation score
Baron EM!™ 2003 CCs 10 90 @® F 1 1 week 7
Riley LH 3rd™ 2005 s 128 326 ©) D 34A 3 months 7
Singh K!'¥ 2013 ccs 4027 155563 ©0) F F 42 & Not given 8
Zeng JH' 2013 CCs 50 136 00 A 1/~ A 1 month 8
Starmer HM 2014 Ccs 32922 1616949 O F A4 % Not given 7
Wk 2015 CCS 44 213 2B A 18 1 week 8
FAM 2016 CCS 22 150 OOITIY A A4 L Not given 7
Yang Y 2016 CCS 159 185 QB@®EEOWINI3) A 14 1 week 7
Wu B2 2017 ces 39 319 ©1 A 1 1 week 7
Yu sk 2017 CCs 51 170 @1y A 12/~ 12 months 7
Yamagata T 2017 ces 12 140 @1 A 14 H 1 months 7
2] e 2018 Ces 99 88 @ A 1A 1 week 8
Ji Ik e 2018 ccs 38 102 DB®W A 14 1 week 7
JH Z g 2018 CCs 82 104 6 A 18 1 week 7
1R.6 340,
6 1™H 121H
Yew AY™ 2018 ces 13 150 O2® B 1 week, 6 weeks, 7
3 months, 6 months
12 months

i} e 2019 ccS 33 44 A 1 1 week 7
Aguilar DD 2019 CCS 239 508 F 18 1 week 7
B Gl 2020 ccs 56 139 ORB®@OID A 18 1 week 7
B 2020 ccs 18 97 D A 1 1 week 7
Ohba T 2020 cs 16 47 DO B,C 1 wﬂ:lfz/'\mﬁmhs 8
Park JH™ 2020 Ces 13 114 ©O1B A 6Ji 6 weeks 8
Abudouaini H® 2021 CCs 37 125 OB A 1 1 week 7
Perez—Roman RJ™ 2021 CCS 40028 1172447 DRDOO® F FA % Not given 7
Nguyen S5 2021 CS 77 93 @1 B 24J# 24 weeks 7
Xue R 2022 ccs 70 190 (OUNE)] A KA K Not given 8
R kR 2022 Ces 28 74 ORBEO@ID F 1A 1 week 7
Xie R 2022 cCs 78 53 DB E - i}* i *'f.o'u‘ﬁ;;ﬁ_up 8
Naftchi AT 2023 CCS 11065 144235 ©0) F F 42 & Not given 7
Falavigna A® 2023 cs 716 O2BODOnING A RT3 8

1 day, 1 week, 3 weeks

T :NOS, 2L 91 /R — VB K A R 5 9 2% CCS, 9 10 B F 5T 5 €S, BAB A 5 5 DT % 5 @)k 30 s @M s AR ; © i it ; @k b s D
BMI; @5 7 i [1] 5 QF- AR A5 Bt s A0F A Y B 3 (DT AR il (208504 [0 5 90 5 A3 1 740 50 BB - R 505 C2-7 f 1 28 1k >
5°; A, Bazaz 77 W [FI X 1 ¢ s B, EAT-10 [ 4 ;C, Hyodo—Komagane 143 ;D , FUHE TS 0] 4 3 £, I K24 75 W FRUE P43 5 F , A HE K .

Note: NOS, Newcastle—Ottawa Scale; CCS, case—control study; CS, cohort study; (DAge; @ Gender; 3)Smoking; @ Alcohol; &
Hypertension; @ Diabetes mellitus; @DBMI; @ Course of disease; (ONumber of operation segment; (0Level of operation; IDOperation
time; 12Cervical disc replacement; 13 Cervical plate; 14 Revision surgery; I5Difference between postoperative and preoperative C2-C7
angle(dC2-7)>5°; A, Bazaz Dysphagia Scale; B, EAT-10 questionnaire; C, Hyodo—Komagane scores; D, Cervical Spine Outcomes
Questionnaire; E, UCSF dysphagia score; F, Not given.
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0.366) , iR FH 1] 22 ROW AR T Meta 43471 45 54 k7R
BRI P ) {55 P A UM T I R S A A A W R M
1) fE ke & (OR=2.188,95%Cl:1.413~3.175,P<
0.001) (14l 5).

8 Meta T4 R

Table 2 The results of subgroup meta analysis

W20 53 SRR

Classification criteria of subgroup

&I el

A i S P 5[] PEAL bR 1 Results of
Variable Classification Evaluation time Evaluation criteria merge analysis

OR(95%CI)
W2 2 DI
Subgroup OR(95%CI) Subgroup OR (95%CI) Subgroup OR(95%CI)
>65 % 2228 . IPN 1.038 Bazaz - 43 1.231 ) 1.093 .
>65 years (1.154~4.303)v 1 day (1.012~1.064)® Bazaz score  (1.051~1.442)"  (1.067~1.120)"
AR >60 % 1569 14 1155 psi) 109
Age >60 years (1.033~2.382)¥ 1 week  (1.015~1.314)" Other (1.608~1.125)v
A i 1.038 HAth 1.143 )
Continuous variable  (1.014~1.061)7 Other (1.106~1.181)"
14 2518 Bazaz -4} 2914 2419
1 week (1.396~4.544)© Bazaz score  (1.364~6.224)"  (1.654~3.539)"
etk _ i} 2224 EAT-10 ¥4 2980
Female Other (1.304~3.793)V EAT-10 score  (1.045~8.497)"
oAl 1.839
Other (1.528~2.213)"
14 1.227 Bazazit- 43 1.091 1.
4 1 week (0.738~2.039) Bazaz score  (0.625~1.903) (0.852~2.056)
Smoking Al 1.993 H b 1.859
Other (0.476~8.341) Other (0.834~4.141)
Bazaz 457 0.904 1.006
L E Bazaz score (0.498~1.643) (0.591~1.713)
Hypertension o - HoAl 1522
Other (0.470~4.931)
L 1.024 18 1.148 BazaziT-53 1.139 1.037
BMI Continuous variable (0.951~1.101) 1 week (0.767~1.719) Bazaz score (0.899~1.443) (0.929~1.159)
>30kg/m’ 1.330 HAth 1.019 HAlh, 0.998
m (0.506~3.497) Other (0.944~1.100) Other (0.914~1.090)

. >12 1™ H 3.794 R 4.259 .
R >12 months (2.033~7.082) (2.458~7.381)7
Course of — —

disease >8 I~ H 6.360 )
>8 months (1.898~20.335)v
29 Bt 3334 1)8 2.614 ) Bazaz ¥4 3392 1.791 -
FARA 2 segments (2.314~4.801)" 1 week (2.054~3.327)V Bazaz score  (2.548~4.156)7  (1.718~1.868)"
L Sfhr L
Ngff?of =3 W 1.867 Hfls 177 Hils 1767
umber =3 segments (1.696~2.055)" Other  (1.697~1.847)" Other (1.694~1.843)7
operation
segment K 1756
Not mentioned (1.676~1.840)V
FARA C3/4 J VI 2208 2332
B E C3/4 and above (1.639~2.976)"V (1.812~3.003)"
Level of 2.430 o o
operation C4~5 a 569~3.764 o
1 :DP<0.05,

Note: (DP<0.05.
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Figure 6 Forest plot of meta—analysis between revision surgery and dysphagia after anterior cervical spine surgery.

Study

Abudouaini H 2021

F5 2016 -

Hue R 2022

%a

Overall, DL (F = 76 1%, p = 0.015) —{t::?

OR({95% CI) Weight
: 248 (125 4.60) 30.06
i 113 (1.04, 1.23) 44 .82
I
. + 232 (060, 3.10) 2512
172(093 3.18) 100.00

I
25 1

7 dC2-7>5°5 HUHERT HE A S5 S 8 7 W R XMERY Meta 73 BT AR bR A

Figure 7 Forest plot of meta—analysis between dC2-7>5° and dysphagia after anterior cervical spine surgery.



o E A A B I 2023 4FHE 33 B4 11 Chinese Journal of Spine and Spinal Cord, 2023, Vol.33, No.11

1019

& 1 E Z M RE IR B SR AN R H AL
TEGIE AN AT 58 25, of £ 4 B O A B B AN
[ 2 B2 ) 1 ™ B R I AR A 3 B T L
R A MELA R Z XA AN S /Y, W12
BRI 3N T REE R S T ES
B2 S7 TR, (RIS ik 22 I R BUR 277 B 6 6 <6 1)
SCHEA TR ST AT 28 L A X — AR I

KREW) Je A AT
WELEATFEIN D, SUHE AT At B M PR X

A ] 2 R ST LA R B AN 2L
HEITIECIRAY i QN = SR L (TN S EN TS A
Jey PR AL A F 2 37 SR A 2 A A5 kA 2 e
W3R et 22 2 AT I, ELEL AR o BEATL AR 74 AN B
B el ST AR SR A SCHR i 8 FR 2 26 BB K [T
AR PR ER 55 R 5 A A DR XA G, AR R
BMI BEFE A HAE T AR BB | (o SUHE TR |

K3 FARABEEIEAZHNAHERLER

[OR {H (95%C1)]

Table 3 Comparison of merge results of various

factors between different effect models

MREER IF5] 7 U Bl AL 280 462 7Y
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(e}
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R
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TR BB
Number of operation 1.791(1.718~1.868) 2.128(1.806~2.507)
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(PATEE ) 938(1.838-2.727)  2332(1812-3.003)
evel of operation
T AR (]

Operation time

A ] 4% 5 45t
Cervical disc
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A

Cervical plate

BfE T A
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dC2~7>5°
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1.032(0.755~1.409)

2.118(1.413~3.175)
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0.577(0.085~3.943)
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UME HIF I AR 5 2 A 7 NIRRT X (9 s s PR 2% 1T R 4
R L BMI, S5UAE ) 23 40 dC2-7>5° 4 N 3
HAHK

e W N 2 A P AS R AEAR 2 00F 58 vh M 4 7R 2
U A I A W PR HE R FE G PR 3R, AT SE A Hh AR
[ 255, $ s 38 S R I A W R X F) 20 S7 A5 8 [
RN TARR R | & 5T 8] A I FHE 5OE A S
— HrRZ L) 60 5 65 % ok ebrifi, M ER S 0F
FENPER LT = PR A Ge it o007, HAR 4N
e geit, WEoT L R I3 7R Ho & A A7 T A
MER GRS A K . Smith—-Hammond 25 fiff 57 th 3%
W, 00 ) 0 A 300 B A B A R e i SR AR
TR R K A R T m i) B, B E RS
A A PR M i A AR S5 P B g, H B S AT)
AIERE . SO IE FZ 5 LUT R ASC . (D) &tk
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Table 4 Egger test results of publication bias

EESSES Pslil 95% & 17 IX [a]
Factor 95%C1
AR i 0.011 0.667~4.494
Age
4 51 _ -
R 0.170 0.861~4.006
B 0.482 ~1.620~3.142
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FA ] 0.434 -2.258~4.698
Operation time
T Befir 0.135 ~0.768~4.627
Level of operation
FAA B 0.044 0.030~1.895

Number of operation segment
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