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[Abstract] Objective To investigate the association between esophageal motility and acid reflux in patients
with gastroesophageal reflux disease (GERD). Methods A total of 94 patients with typical reflux symptoms such
as heartburn, regurgitation and chest pain, whose score (Sc) of reflux diagnostic questionnaire (RDQ) was greater
than or equal to 12 were enrolled in the study. Each participant was evaluated by upper gastrointestinal endoscopy,
high resolution manometry (HRM) of esophagus and 24 h esophageal pH monitoring. The participants were divided
into groups of reflux esophagitis (RE) and non-erosive reflux disease (NERD) on the basis of endoscopy findings.
The 24 h esophageal pH monitoring categorized participants into physiologic reflux (pH™ ) and pathologic reflux
(pH"). The characteristics of esophageal motility and acid reflux were compared between the two groups of
participants. Results Lower but non-significant differences (P>>0. 05) were found in pressure of lower esophageal
sphincter (LESP), length of lower esophageal sphincter (LESL), esophageal contraction amplitude (CA), distal
contractile integral (DCI) and effective peristalsis proportion (EPP) in the participants in the RE group compared
with those in the NERD group. Participants in the RE group had significantly higher prevalence of reduced LESP
(63.0% vs. 31.7%, P<C0.01) and hiatus hernia (HH) (37.0% vs. 14.3%, P<C0.05) than those in the NERD
group. pH" was more prevalent in the RE group than in the NERD group (63. 0% vs. 17.5%., P<C0. 01).
Indicators of 24 h esophageal pH monitoring were significantly higher in participants in the RE group compared with
those in the NERD group (P<C0. 05). Participants with pH™ had significantly lower LESP, CA and higher HH and
prevalence of reduced LESP compared with those with pH™ (P<C0. 05). LESL, DCI and EPP were lower in those
with pH" compared with those with pH™ , but without statistical significance (P >>0. 05). Conclusion RE is
closely associated with acid reflux and hiatus hernia. Esophageal dysmotility is more likely to appear in patients with
pH". The interaction of acid reflux and esophageal dysmotility may play a role in GERD.

[Key words] Gastroesophageal reflux disease Acid reflux Esophageal motility disorders High

resolution manometry 24 h esophageal pH monitoring

H & % X 7 K (gastroesophageal reflux
A* a4 4T 5 H (No. 2013F2008’5\\Io. 2009FZ0097) Fl i, disease, GERD) E-45 1 B 1 24 5 7 i 21 % 19 K

H iRk R 3 B (No. 13PPYB994SF-014) % B
A\ B IRME#  E-mail: yangli_hx@scu. edu. cn & ANCED FF KRR E‘Jﬁﬁo 2006 éﬁﬁg%q%:‘%u;ﬁ%iﬁ



% 3 3

S RE ARRMEEREHEENEE N RO SR 481

W H A N 3 2K TR MBS R (reflux esophagitis,
RE) I BE 2% M 2 i (non-erosive reflux disease,
NERD) L) } Barrett’s &4 (BE)™ . 3% %% 7E 75 7 [
KRR UL AE R B R RN 209 ~40% 5 78 0 I [ %
NN ~1T0%. RIEZEF EABHEY RE 5
NERD J& & # W) GERD £A, A W &\ NERD
& GERD )28 LA,y NERD #| RE #: % BE &
P R B & SRl AR R O A A X =
Fof U FR A S 2k 57 K B 22 ) DA R A R T e
GERD 5 BLAE BEALE H AT ¥ A o8 a8 &
3l 1 Ty R A R S U B A S 2 A e L
HEHRT . HETA K RE B NERD %51 &
Bl G MR SO R AR 2R . ARG
B 7 L 4y BE R B 45 W IR Chigh resolution
manometry, HRM) I 24h &4 pH Wi, #1358 RE
5 NERD &2 76 8 45 3 Jy AL AR S i 7 T 19 22
S I3 A 23 A £ Bl 3 RRR B ik i AR EAE T L 1 B
RE 5 NERD 1y &bl Al K2 bt 5% .

1 MWEEHE

1.1 ARIF

2010 4£ 10 H & 2013 4 5 H T Il K247
= BE T A 1112 B ML E BCELAT FROBR 580 M e 25 L 7
A ROURE AR 1 /B A i B B A RO
FEOMELLH E i RDQ 5 38 % L 3EAT 9 43, DU AR
FUF (So =12 ekt B &8 b gy A
94 il {8 # (B A1 6,4 53 B 4RIy 21~64 %, F
BJAENS 49 %) o HEBRWE R P 2 MBI 45 4 41 21
WA EEE TR R, 1A A S HE
BRI i s g R H . WAERBENGE T A
8 B R 5 (RE 41) F1JE 1245 36 5 40 45 (NERD
4D oy 4. ARBFTERE A 22 H 22 1 2 8 A F B
SEp
1.2 WA E
1.2.1 HRM FEZR MM MMS A A JF &1
24 38 TE W 7K TE = 43 BRI R R 48 (Solar GD)
BH TR AT LA A R S b sh ) 2
Y KR sE Atk 8 h, SELBILHAHTN.H
B G VR Z T IR, R4 30 s B R B S
V&AM 10 Yk (N BG 30 s) . B R E M 5 mL 218
Ko FERMFER . O R B kiRiEsh 2
B8 AR kIR (CAD | RE S ik 45 AR 4 (DCT,
s £ A A T I W AT R0 B EE 9]
(EPP), QBT &E AN (LES) J) 68 1Y 45 Fr -

mmHg ¢« cm -

LES K & (LESL) & LES # & J&E (LESP), LESP
R A B B 10 A W B ) 1 7€ s #E 1) 2 BR Pandolfino
bR, O & AL (HHD 2 Wi bi o . HRM
FEE LIRS LES 43 809 BE>2 cm"
1.2.2 24 h &% pH %ol I #7>2 MMS 2 A
B Orion fH#5X pH WAL, WEIAET, Ktk & T
pH 4. 01 F1 7. 01 #rdESZ vh il H AL HE B pH 86 HL AR
JEAE LES DL B 5 em &b, & #4547 X pH ic 54X
B E 24 h, W45 BR AL 4E . DeMeester 343,
pH<T4 S 23 b pH <4 b/ 57 A7 S it i) 7 43
o e K B T R S it A) L pH<T4 BRI B0 M T
FF2E<75 min K. 45 A E bR e : pH<4 B [A]
B4y lb<<4. 5% H DeMeester H4r<<14. 7 & X A=
PRPERR SO (pH ) 45 0 Ay 95 B4 82 S I (pH )
o e o T s RS DR AR U Y AR TR 2 15 gl e
BRIV W AN ORE B R R A0 W B ) 24
YIticar Hid.
1.3 Fit=EHE

K HEE ot s AT BORME R K IR A
55 0 AT B G o0 . KB K HE «=0. 05,

2 #R

2.1 —BEMRLEHEUENERELER

94 i GERD &% b, W2 Wi ith RE 27 £
(28.7%) . NERD 63 #i] (67. 0%) ,BE 4 il (4. 3%).
BE 5 62> , AR SCH AN THE . RE 41905 14 4,
213 Bl AFES 22~62 %, (50, 3+12.5) %
NERD @ 55 27 ], 2 36 7] 4£ % 21~64 %, 73
(48.213.3)% . Wi 2H F8 5 TR A B bE B A 1% 25 =
TGt 78 L (P>0.05),

2.2 GERD £3# HRM £ 8§

RE 41 ) LESP,LESL,CA.DCI } EPP ¥k T
NERD 4 .fH 22 L4 i 8 X (P>0.05) ;17 f4i
RE 75 & 20 ] NERD /&5 1) LESP F#AIK. 9 2H 22 5
Bt X (P<<0. 01);10 ] RE & # & 9 4
NERD %A HH. W4 HH kAR EFH G HE
X (P<<0.05) . W 1,

2.3 GERD £2E 24 hBE pH LML R

28 1] (31. 1%) GERD H &K %] pH' , H rh
RE 44 17 {5 NERD #H 11 {il; B4 pH " &1L R % 5H
B X (P<<0.01);RE 41 24 h % pH I
D B it UCKK L B Ui I ] ¥ 5 3 NERD 41, 22 2 ¥ A
it B L (P<<0.05), W% 2,

2.4 AEBRAELENBENNERILE



182 PN R 2 4 (B 2 RO

% 1 RE 45 NERD £ HRM #5456 b 352
Table 1 Comparison of HRM indices between RE and NERD

Gy MR
LESP (z=4s.mmHg) 16.9247.47 19.9246.43
Reduced of LESP Ccase (%)J 17 (63.0) * 20 (31.7)
LESL (x+s,cm) 3.05+0.88 3.3340.85

CA (x=+s,mmHg)
DCI (x+s,mmHg + cm « s)

45.86£30. 25 50.27+28.35
1068.64302.4 1173.54+298.6

EPP (%) 58.6431.4 64.4433.1
HH Ccase (%)] 10 (37.0) % 9 (14.3)

RE: Reflux esophagitis; NERD: Non-erosive reflux disease; LESP:
Pressure of lower esophageal sphincter; LESL: Length of lower esophageal
sphincter; CA: Contraction amplitude; DCI: Distal contraction integral; EPP.
Effective peristalsis proportion; HH: Hiatus hernia; 1 mHg=10. 133 3 kPa.
% P<<0.01, £ P<C0.05, vs. NERD group

%*2 REZ5 NERD AEERE pH HilEFR LR
Table 2

Comparison of 24 h esophageal pH monitoring results

between RE and NERD

RE group NERD group

(n=27) (n=63)
17 (63.0) * 11 (17.5)
175.12+124.07%  85.13£61.10

Variable

pH™T Ccase (%))

Number of total reflux of
pH<4 (x=+5,times)

Number of reflux lasting = 12.3448.04% 4.34+2.23
5 min (x=£s,times)

The longest duration of reflux 17.324+15.46% 8.90+0.81
(x £ s, min)

Total time percentage of 7.39+6.34% 2.05+1.32
pH<4(x+s,%)

Time percentage of pH<4 9.89+7.78% 2.97+1.25
(x+5,EP, %)

Time percentage of pH<C4 7.42+0.67% 1.2340.15
(x+5,SP, %)

DeMeester scoring (x =) 30.78+27.51% 7.54+4.02

RE: Reflux esophagitis; NERD: Non-erosive reflux disease; pH™ :
Pathologic reflux; EP; Erect position. SP. Supination position. » P<0.01,
£ P<0.05, vs. NERD group
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Table 3 Comparison of HRM indices between patients with pH* and

pH™
pHT group pH™ group
(n=28) (n=162)
LESP (x=*s,mmHg) 13.9246.48%  21.78%5.43
Reduced of LESP Ccase (%)] 22 (78.6)* 11 (17.7)
LESL (x=+s,cm) 2.65+0.98 3.53+0.72

CA (x=£s,mmHg) 42.79428.63%  60.98£25.64

DCI (z+s,mmHg + cm * s) 994.3+298.6  1107.5+301.6
EPP (x+s,%) 60.7430.4% 70.4431.2
HH Ccase (%)) 15 (53.6) % 4 (6.45)

pH* : Pathologic reflux; pH— : Physiologic reflux; LESP: Pressure of
lower esophageal sphincter; LESL: Length of lower esophageal sphincter;
CA': Contraction amplitude; DCI: Distal contraction integral; EPP. Effective

peristalsis proportion; * P<C0.01, # P<(0.05, vs. NERD group
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