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[Abstract] Objective To investigate the postoperative efficacy of laparoscopic hiatal hernia repair (LHHR) combined with
Toupet or Dor fundoplication for the treatment of esophageal hiatal hernia (HH). Methods A retrospective analysis was conducted

on the case data of HH patients who underwent LHHR combined with Toupet (Toupet group, n=53) and Dor (Dor group, n=53)
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fundoplication between December 2018 and December 2022 in Department of General Surgery of Gansu Provincial Hospital.
Intraoperative and postoperative recovery outcomes of both groups were observed. We analyzed and compared the incidence of
dysphagia and gastroesophageal reflux disease questionnaire (GERD-Q) scores at preoperative and postoperative intervals of 1 month,
6 months, and 1 year. The incidence of postoperative complications and the 1-year recurrence rate were compared between the two
groups. Additionally, factors influencing postoperative dysphagia within the first month were examined. Results The differences
between the two groups in operation time, intraoperative bleeding, postoperative ventilation time, postoperative extubation time and
hospitalization time were not statistically significant (P>0.05). There was no significant difference in the incidence of immediate
postoperative dysphagia in two groups (P>0.05). Furthermore, the differences between the two groups in the incidence of
postoperative complications, such as bloating, abdominal pain and diarrhea, were not statistically significant (P>0.05). The incidence
of dysphagia in Toupet group was higher than that in Dor group at 1 month postoperatively, and the difference was statistically
significant (P=0.017); but the difference in the incidence of dysphagia between the two groups at 6 months and 1 year postoperatively
was not statistically significant (P=0.767, 1.000). The results of binary logistic regression analysis showed that both surgical procedure
(OR=2.613, 95%CI 1.141-5.983, P=0.023) and esophageal contractile reserve function (OR=2.921, 95%CI 1.203-7.09S, P=0.018)
were independent risk factors for the incidence of dysphagia in patients with HH at 1 month after surgery. Compared with the
preoperative period, the GERD-Q _symptom scores were lower in both groups at 1 month, 6 months, and 1 year postoperatively, and
the difference was statistically significant (P<0.05); but there was no statistically significant difference between the groups at the same
=0.334, P=0.565). The difference between the two groups in 1-year postoperative recurrence rates was not

time point (F,

intergroup

statistically significant (P>0.05). Conclusions LHHR combined with Toupet or Dor fundoplication are both safe and effective
surgical procedures for the treatment of HH, with excellent reflux control, fewer complications and lower recurrence rates, but Toupet
fundoplication is more likely to have postoperative short-term dysphagia than Dor fundoplication.
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Fig.1 Procedure of laparoscopic hiatal hernia (HH) repair
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Tab. 1  Comparison of baseline data between two groups of

patients with hiatal hernia (HH)
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Tab.2 Comparison of surgery-related indicators and incidence
of postoperative complications between two groups of patients

with hiatal hernia (HH)

Toupet ZH Dor 4

i Towel e wn
PS5 (%)] 0.152 0.696

% 28(52.8) 30(56.6)

& 25(47.2) 23(43.4)

AEHE (%, xts) 52.1+3.5 53.1+39  -1.338 0.184
BMI(kg/m’, x+s) 23.9242.96  23.60+2.56  0.596 0.552
HH 2RI [51](%)] 0.725 0.867

I 7 29(54.7) 25(47.2)

I 7Y 6(11.3) 8(15.1)

4 13(24.6) 15(28.3)

VI 5(9.4) 5(9.4)

PR [](%)] 0.500 0.480

sl 13(24.5) 10(18.9)

" 40(75.5) 43(81.1)
gfﬁﬁﬁﬂﬂ(ﬁ ’ 24.89+11.23 22.11+1046 1320 0.190

B =y
ﬁ;ﬁ%‘;;ﬁmrﬁﬁ 0471 0.492

= 42(79.2) 39(73.6)

w 11(20.8) 14(26.4)
iﬁf&iﬁid\ﬁ 0.81+0.13 0.81£0.15 -0.227 0.821
?;fiig;i?ﬁﬁw 7254330  812+3.96 -1230 0.221
ST E] (h, xts) 0.60+0.18 0.67+0.19 -1.847 0.068
SCRIREL (IR, &) 118.49+26.67 111.34+28.05 1345 0.182
iﬁlmmmj(%’ 15.87¢1.67  16.28+1.45 -1.348 0.181
B WA (11 (%)] 0410 0.522

EH 36(67.9) 39(73.6)

= 17(32.1) 14(26.4)
?jgeemrﬁﬁ(ﬁ’ 31.7748.10  29.8548.57  1.189 0.237
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PIZH R TR ] . AR il i AR AR E]
AR BRI TR B A B ] e A 25 S e e i X
(P>0.05). Toupet 41 i B 2] 7 W PRI ¥ & A= 2 i3 T
Dor4l, AR TGt 2#E L (P>0.05); IAh, Wil
WK . MR TS SR 5 I e K A 25 S A 0 S
P12 L(P>0.05) (F2).

2.3 PZARHT. ARJGEHEXER AR L AR
R AT R R ME A AR R 22 R TC G X
(P=0.504). Toupet ZH 4 AR J5 11> J] £ R IR X & A=

<l (=s3) (s30T
FARMFA] (min, X+s) 68.17+£7.77  65.84£7.45 1574 0.118
Arfribfi it (ml, #s)  25.53+4.37  24.02¢4.02  1.860 0.066
AJGHEAE] (b, x4s)  23.06£4.12  21.62+#3.70  1.883  0.062
ARIGIREENIE] (D, x+s)  2.8241.15  2.52+0.96  1.440 0.153
AEBEEFE] (d, X£5) 7.38+2.16  7.13¥191  0.637 0.526
ARJE I RAE1(%)]

M PRI X 6(11.3) 3(5.7) 0.486  0.486

20 3(5.7) 2(3.8)  <0.001 1.000

s 2(3.8) 2(3.8)  <0.001 1.000

R B T Dordl, Z7A %15 X (P=0.017),
MARE6H . 1R F W KMEL 4R 5 Dor 2 H %
ERTGFE L (P=0.767 . 1.000) (F£3).

R3 PIATEE RS (HE) B H AT A5 73 A R XE A 2
HEILEL[ (%))

Tab. 3
postoperative dysphagia between two groups of patients with
hiatal hernia (HH) [n(%)]

Comparison of the incidence of preoperative and

215 AT A

11H 611 14F
Toupet 41 (n=53)  15(28.3) 27(50.9) 7(13.2) 4(7.5)
Dor 4 (n=53) 12(22.6) 15(28.3) 6(11.3) 3(5.7)
e 0.477 5.679 0.088 <0.001
P 0.504 0.017 0.767 1.000

2.4 HHEFE ARG 1A H KA W RIXE R 520 2R 55
Bro UARJE 1A H RS R AR T HH B
I3 AR RIMEL (n=42) 5 1EH 4 (n=64), FRFEZEDHT
SRR, WABEENS] . R BMI, HH A
5 22 TSR L (P>0.05), T7ETFARA
B AE 2 DIRE T T 25 A S it L (P=0.017
0.013, F4). FHHZR T P<0.0S TP A Z
K& logistic MIIH 734, 45 WR, FARL, &8
Wi i & ThRE S HH BB AR 1A H & AR 75 R X A
ST SGRG R 2 (OR=2.613, 95%CI 1.141~5.983, P=0.023;
OR=2.921, 95%CI 1.203~7.095, P=0.018),

2.5 WA F ARG GERD-QIAEIRTE T Fhds ARaT M
RIE1DNH . 6 H . 1FEWALEE T GERD-QIER
PR 22 R TG T L (P>0.05); SARATHCEE, W
HEERFELIANH . 61 . 14EH GERD-QIEIRIT
S BIEL, ZRA50T2HE L (P<0.05). FIKH
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Tab.4 Univariate analysis of dysphagia in patients with hiatal hernia (HH) one month after surgery

PSS A R HEL (n=42) IE# 40 (n=64) v/t/Z P
FARARK (%)) 5.697 0.017
Toupet 27(64.3) 26(40.6)
Dor 15(35.7) 38(59.4)
PES 151 (%) ] 1.414 0.234
5 20(47.6) 38(59.4)
u© 22(52.4) 26(40.6)
IR, M(Q, Q)] 52.5(50.0, 54.0) 52.0(50.3, 55.0) -0.587 0.557
BMI(kg/m?, X+s) 23.89+2.63 23.68+2.86 —0.384 0.702
HH [ 51](%)] 2,016 0.569
I 7Y 21(50.0) 33(51.6)
7y 5(11.9) 9(14.0)
M7y 10(23.8) 18(28.1)
VI 6(14.3) 4(6.3)
P (%)) 0.288 0.592
H 8(19.0) 10(81.1)
7 34(81.0) 15(23.4)
SEARFFLLEF R (H, xts) 25.80+10.94 21.99+10.67 -1.783 0.078
RN TS [151(%)] 0.179 0.672
P 33(78.6) 48(75.0)
w 9(21.4) 16(25.0)
LES i 2 1 fie/IMA (mmHg, x+s) 0.82+0.14 0.80+0.13 -0.774 0.441
LES #t 8 I H)fH [mmHg, M(Q,, Q)] 6.31(4.86,10.20) 7.20(5.50,9.97) -0.817 0.414
ST 8] (b, xts) 0.61£0.15 0.65+0.21 1212 0.228
FURIEL (IR, %ts) 120.81+26.71 111.05+27.48 -1.809 0.073
TR LU A5 (%, xts) 16.06%1.60 16.09£1.56 1.101 0.919
BEWAE A (%)) 6.229 0.013
1ER 24(57.1) 51(79.7)
k= 18(42.9) 13(20.3)
DeMeester P43 (47, xts) 32.26+8.08 29.86+8.45 -1.456 0.148

BML {REEFE%; LES. &84 FHEZNL

BV F y,=109.948, P<0.001, #&7% GERD-QIEIRIESr
HA B AR Fyppmn=0491, P=0.688, /R
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WX T GERD-Q P-4 JE AH [ 4 o F2 A4 [ BA F 5=
0.334, P=0.565, ZSFTGI¥E L, FRPIFPARR
X GERD-Q M- 43 ) B AR 8K T W) 4 25 53 (3R 5) . Mt
Ak, Toupet HAJT 144 11](1.9%) & %, Dor A
215 (3.8%) 5 %, WILHIE R AW ZE R TG 7R L
(P>0.05).
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GERD, J™HLSZMBH LT i s R, I3

AT S B B2 b7 1 HH B AR e B R s IS &
B CHE . Nissen B IRIT A H WL
AR, BURACR RAF, B2 S IRraAn
ShrffE. HIZARXHIKE 360 ETE B, X H
IR ARG, Z5| kAT K b K ' i 2h
PEfs, HERHALR RREM A3, Al AR
e th 2 FHALE AR ROV . 258 7R, Nissen
BRI S A BA BB RO EHECR , BEARRES
PRI PRIME . R . R . IEYS . B S AR IT
KAE, Frp LA R XE S 7 W Toupet 5 I &
AR BIRFESEEEMG I 27000 ARK, HIK
S I MINE LSS & [ 2 303 5, B IE 4 R B
L F#5h. Analatos ST F W], Nissen 41 #
AR5 6 4 H # Dakkak 75 W e 37 431 0 8 &5 T
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Tab.S Repeated measures analysis of variance for preoperative
and postoperative GERD-Q_symptom scores in two groups of
patients with hiatal hernia (HH) (xts)

i H Toupet 1 (n=53) Dor 4 (n=53) t P
AHI 10.96+1.98 10.72+1.66 0.692 0.491
ARJg11H 8.49+1.72V 877+1.98%"  —0.787  0.433
FNET 7.11+1.64" 7.19+1.56") 0243  0.808
R 14 6.68+1.71 6.94+1.89)  -0.756  0.451
F 61.868 48.789

p <0.001 <0.001

ZH )50 F=0.334, P=0.565

2H N, F=109.948, P<0.001

ZH P4 fa) F=0.491, P=0.688

AW A, (1)P<0.05

Toupet 41 , T I 45 il 380 R S A= 1 Jo o el 2 5
WAL R TE G242 5. Dor HIRITE AR N EH
HI 180T T By, &—FECh S i
e, JRATREHLOR BE T AR A AR LIRS 0 A M
e, Trepanier S5 M 5T i/, E 423 LHHR
I & Nissen 5% Dor B KT EARMMLLEE T, ik
il 3 AR, {H Nissen 2H 5T &) & A Fo 10 75 W DR] X
SR, HHTKET Toupet 55 Dor i 41 B KT & ARIT K
LLE ISR EL /D . ARTSY 322 R T B 48 il A
MR PR X 25 7 18T 93BT FE 55 Toupet 5 Dor 3543 H IR T &
REPIFEL, UBHRICE SO0 IE RIEYE, 5 e
MBI E S

3.2 HHEFH MR L LHHREK G H
T B AT HH B HA B S A SR, (AR
MR I AIE [ FEANRE 200 . AW R XE R 1 s 4 &
ARJGH W I AGE, HEERREY, LHERE
I, S BEAOR TULEMEIR A, E R
FHAEWE R, KWL, B FE B IR EAR)E
DRIME 1% o A v DX B AV S T A i IR R e )
ARG ELINRMNE . AR, Toupet A EH A
A WK RIME & AE 0 5 T Dor 4, (H2ER TG IH2#
B RIF1ADA, WAL E A RIME & AR R A
AATFHE, H Toupet 21 B & & T Dor 41 (P=0.017),
ZFA G EE L WARJE 1A A K& A7 A R
SR PR 3R R AT B R 3R S 0T logiistic M1 IH 43 #T & 30
FARRAEHH B E ARG 1A H A LEAF I R ERY 57
1 [ [ & (OR=2.613, 95%CI 1.141~5.983, P=0.023),
FKW 5 Dor BIEITEARMEL, Toupet HIEITEAG
1A H A 00 PRI X & A= RS 2 384 1.613 4%, Toupet 41
B Dor A1 5y K HE AR5 AR R XE . PRZ R R
Ja 6 VAFR A A PRIME & AR R A AT AR S 14~

Med J Chin PLA, Vol. 50, No. 9, September 28, 2025 @

HOU 8 TR, HPLLE R & LR 7 g i
B, AN PR ME S AR AR A ) ik . S B Toupet
HIRITEARA T 270° B E M52, Dor BIIKITE
ARAy 180 A RIS, B A2 AT Sl ACE H 3
AN AR B2 A e B B A A S, AT 5 507 IR R e
SRR B, B R B ESE R SRS
TEKMRRER L, XTREEARREARST 1HW
2H A W RIME & A 2R T iR H. Toupet 20 BH 8 = F Dor 41
BB s AHAR G SRR 23 Bl B 1] RS T 2 T R
AT FRREAR G 6 4~ H I LARRS 7 M R E & A R AR S5
LA A SREAG; ARJS LAERT L b s AN AT D EUR
FETEAT R R, (R38R O AR 18 20 2453545 B
RHGE, THENEY KSR TFAREEAET,
“JClogistic B/ AT 45 A R W], AR i & T
AEJE HH AR ARG 1A & A= WA PR E A 20 37 A5 5 A
% (OR=2.921, 95%CI 1.203~7.095, P=0.018), E&IX
A it e& DI RB B Z B 0E H H T ) kAR 5 B R R A
55 Hasak " A5 200, ASTR] 5 78 T 58 Al ik
HEE RS YIRREZ 5 B IRIT S A G >6 A1 #
Wik PRI X

UeAh, AWFFE AL W F AR R AR i
it ARJE ST R4S T AR W bR Z R JC ] 22 5
ARG AW RIME . B . M9 . RS S5 0 AChE A Ak
WG 2E 5, 52 EARFE I 45 FAH L
P 2H 555 1Y) GERD-QIF /X 7E AR J5 W AR, 4% I [a]
SOEEORTT I 2l ERJS [RIA [R] 2H 1] LA
ITCH 255 ; Toupet Ml Dor B JETE AR EA R
U SR R (F ,4=109.948, P<0.001), F{A[H]
RN F 3=0.334, P=0.565, FWMLARAX GERD-Q
W I REARRSCR TC I i 25 5%, T ARZ X T GERD-
QP43 [ B (F 4y gy =0-491, P=0.688), BIAJF
P BRI — 8 AR R Z — P4l E
TR G BEVTI B, A BEVI T Ry 14F, MR
REA A A I B TR (B), PAR AR AP S R 2
EARRE B AR R B RWAHAERG 140
B HH & & FH ML, Miiller-Stich 2529, I8 WL
S AR Ik K I SR A R B, TR
AL EAE>S em ¥, AR ECRAITCHK 1A
SRAEED . AW T A B AR TR R TEK 1A &
#, A HHE ZEFRIMH T B 25, MAGEY
EKTEARSHEE KA ¢, HEjhs=z B98Ik
Pk S B A& AR A TR HH 2 R VEH
3.3 AR AR RRME. (1)t
B ARG AT U A O . AFRRGE,
Wik PRI A0 7 1) 4 B IR S P A R, T RIS 23 (]
SRR b AR Y RV G R T
B AT HE NI RS, {FL RISl 2 s )™ B Y T



@ MHEDE %5 2005/ F9 A28 Hiso%s 4ol

WAL e FH R R A A TG i BbAh, WTLAUhA
BRI R PR UL R, O T R
JERAMEIRIF e R AR AR . B, AR5 A E
SUTEF XS PS5 A W RIE Y EL . (2) Bl D i
B, BFE L AR R AR B IRIT &AM
WP, ANFEFAR T IR Rt — 0158
WESE . (3)BL= WA G B ULGORY Lo, SR
FETF ARG TCREAR 1 o B AR BB R AR A
AR E TGN, SEREMBIEH = ; FIRARFE R
WEPERE Y, AFAE— o M5 BRIE SR AT, BCATHE
PERIFSE PTG BEAIG, Ak T HEA T BEAILX BRI 9T 2 — 25
INUABIE, LI RO R HEA TR0 -

gi bk, AW R EW, LHHR K&
Toupet 5% Dor 5 JIEITE AL IIGIT HHE 4. AN
FARITA, HrA Toupet 5 Dor B KT &AM R 5
HIRCRAR Y, IR E D> A &K, {H Toupet B IS
PG RS IE I R, & R TR
A Rt — 29T

(&% 30k]

[1]  Mancilla SZ, del Pilar Barén Hernandez VA, Cuéllar JSS, et al. Giant
hiatal hernia with intrathoracic spleen: a case report[J]. Radiol Case
Rep, 2024, 19(3): 1222-1227.

[2]  Logarajah S, Karumuri J, Ahle D, et al. Fundoplication at the time of
paraesophageal hernia repair may not reduce postoperative reflux
[J].] Gastrointest Surg, 2024, 28(1): 70-71.

[3] Mazer L, Telem DA. Paraesophageal hernia: current management
(J]. Adv Surg, 2021, 55: 109-122.

[4]  Velanovich V. Practice-changing milestones in anti-reflux and hiatal
hernia surgery: a single surgeon perspective over 27 years and 1200
operations(J]. ] Gastrointest Surg, 2021, 25(11): 2757-2769.

[S] Tran S, Gray R, Kholmurodova F,

fundoplication  is

et al. Laparoscopic

effective  treatment for patients with
gastroesophageal reflux and absent esophageal contractility[J]. J
Gastrointest Surg, 2021, 25(9): 2192-2200.

[6] Mchoney M. Surgical management of gastro-oesophageal reflux in
children[J]. Surgery (Oxford), 2022, 40(S): 296-302.

[7]  Salcedo Cabanas G, Martin Rios MD, Posada Gonzalez M, et al.
Fundoplication with extensive dissection of the esophagogastric
junction: lessons learned and outcomes from 178 consecutives
patients[J]. Cir Esp (Engl Ed), 2024, 102(1): 25-31.

[8]  Sillcox R, Carrera R, Wright AS, ef al. Esophageal motility patterns

(10]

(11]

(12]

[13]

(14]

[15]

(16]

(17]

(18]

(19]

(20]

[21]

(22]

in paraesophageal hernia patients compared to sliding hiatal hernia:
bigger is not better[J]. J Gastrointest Surg, 2023, 27(10): 2039-
2044.

BAREAE, TEA A, SRk I s B B R B 2L B AR +
JEE T B AR FAZ L [J/CD]. H 1 PR 2 i A 2 (1R,
2020, 12(4): 103-108.

VPR, T IR, M, 2. 20U AR AR OB 8l ) P i
ZWHMEL]. B i, 2021, 26(12): 711-719.

de Padua F, Herbella FAM, Patti MG. The prevalence of
gastroesophageal reflux disease in named manometric patterns of
dysmotility according to the Chicago Classification 4.0[J]. Dis
Esophagus, 2022, 35(10): doac023.

Caballero-Mateos AM, Lépez-Hidalgo JL, Torres-Parejo U, et al.
Risk factors for functional dyspepsia, erosive and non-erosive

study[J].

gastroesophageal reflux disease: a cross-sectional

Gastroenterol Hepatol, 2023, 46(7): 542-552.

Analatos A, Lindblad M, Ansorge C, et al. Total versus partial

posterior fundoplication in the surgical repair of para-oesophageal

hernias: randomized clinical trial[J]. BJS Open, 2022, 6(3): zrac034.

Laliberte AS, Louie BE, Wilshire CL, et al. Ineffective esophageal

motility is not a contraindication to total fundoplication[]J]. Surg

Endosc, 2021, 35(8): 4811-4816.

Trepanier M, Dumitra T, Sorial R, et al. Comparison of Dor and

Nissen fundoplication after laparoscopic paraesophageal hernia

repair[J]. Surgery, 2019, 166(4): 540-546.

F&E, AL, s IR, 45 IS Toupet Al Dor BRI TEAIR

SR RLING T B BB AR TR0 LT[/ CD).

e B RN LT A%, 2017, 4(1): 35-39.

Hh [ BRI 2 SRR T 02 W B B s Lol 22 53 BN
G R IMENZYT 2R (2020 W7) [J/CD]. th AR B S R

S 124, 2021, 8(1): 1-8.

XU BRSO ARG 18 T B U A IR AR [ st

LS R 2R AW (D). b3t i A4 B, 2018,

Hasak S, Brunt LM, Wang D, et al. Clinical characteristics and

outcomes of patients with post-fundoplication dysphagia[J]. Clin

Gastroenterol Hepatol, 2019, 17(10): 1982-1990.

WHERTE, XIHESE, B T I R s i A R DB (AR 5 AN

PR A ZIRIT R AL G I B A RO I R H

U] FhE N B2, 2019, 25(4): 11-18.

Miiller-Stich BP, Holzinger F, Kapp T, et al. Laparoscopic hiatal

hernia repair: long-term outcome with the focus on the influence of

mesh reinforcement(J]. Surg Endosc, 2006, 20(3): 380-384.

Reddy CA, Patel A, Gyawali CP. Impact of symptom burden and

health-related quality of life (HRQOL) on esophageal motor

diagnoses([J]. Neurogastroenterol Motil, 2017, 29(4): 10.1111/

nmo.12970.

(P TSt 220777)



