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Application of high resolution esophageal manometry and 24-h
multi-channel intraluminal impedance pH monitoring in
diagnosis of endoscopic negative heartburn
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Abstract: Objective To use high resolution esophageal manometry (HRM) and 24-h multi-channel
intraluminal impedance pH (24 h pH-MII) monitoring to discuss esophageal motility and reflux characteristics of

non-erosive reflux disease (NERD) and functional esophageal disease, so as to understand the pathogenesis of NERD
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and guide clinical treatment. Methods A total of 303 patients manifested as reflux symptoms, with GerdQ score
over 8 and negative endoscopic results were selected from Outpatient Department of Gastroenterology, Sichuan
Academy of Medical Sciences. The patients were divided into 125 cases of NERD group (pH positive), 108 cases
of HE group (pH negative, SI or SAP positive), and 70 cases of FH group (pH negative, SI or SAP negative). The
following indexes were collected: the distal contractile integral (DCI) with 5 ml liquid swallowing for 10 times,
lower esophageal sphincter resting pressure (LESP), the percentage of effective peristalsis and esophagogastric
junction (EGJ) type, impedance baseline value, the times of reflux with different properties and characters, and
the times of proximal reflux. Results Esophageal baseline impedance of the NERD group and the HE group was
significantly lower than that of the FH group (P < 0.05). For acid reflux, DeMeester score in the NERD group was
significantly higher than that in the HE and FH groups, and AET and upright/supine AET in the NERD group were
significantly longer than those in the HE and FH groups (P < 0.05). As to physical and chemical reflux, the NERD
group demonstrated mainly acidic, liquid and mixed reflux; the HE group demonstrated mainly weak acidic, liquid
and mixed reflux; the FH group demonstrated non-acidic reflux and gas reflux. Regarding esophageal motility index,
LESP of the NERD group was lower than that of the HE group and the FH group (P < 0.05). DCI and the number of
effective esophageal motility in the NERD group and the HE group were lower than those in the FH group (P < 0.05).
The percentage of type II EGJ in the NERD group (29%) was higher than that in the HE group (9%) and the FH
group (1%) (P < 0.05). Conclusions The positive acid exposure of NERD is more in line with the pathogenesis of
gastroesophageal reflux disease in esophageal motility and reflux events. The decrease of esophageal motility and the
ratio of reflux events are more obvious in the HE group than in the FH group in functional esophageal diseases. FH
group is not apparently abnormal in esophageal dynamics and regurgitation. HRM combined with 24-h pH-MII has
more advantages in diagnosis of endoscopic negative heartburn, which can provide basis and guidance for clinical treatment.

Keywords: gastroesophageal reflux; gastroendoscopy; manometry; esophageal pH monitoring
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i, @20, 2R A5 rE L (P<0.05);
HE—2L WP LA 48 LSD—+ K256, NERD 411 HE 411
BHRLHPE T FH 4 (P <0.05), NERD 41 DeM ¥
Iy e K AET & F HE 411 FH 41 (P <0.05 ). 3 4137
fLFIEMY AET b, SR, Z5A5it%E
X (P <0.05); NERD 457 FfEMY. AET & F HE 41 .
FH 4., W32,

®1 SH—MARLE

A . . . \ 25 n L VR k| RIS 1 (4F, Xxs)
FrUR K25 R R L RM U B 25 B[] ) FIRH SGRER
R . _ e R N NERD #H 125 82/43 48.74 £ 10.30
Cankers . B . W NI AT ) W, 24 h I ZE e 08 sn 3 146D
WK Hig S AR, SR 22 MMS 2 | %) ; ) o
S N N A N N FH 2 70 43/27 46.77 £ 16.09
D7 AT R G RV A TR AT, B B R R
24 h pH-DeM P53, I (KU TE] (acid expose time, X 5328 2949
AET) Josr BMY AET 28547 . P 0.070 0.054
Fz2 3HAELMEH 24 h pH-DeM iF4r. &1 AET Rz, EMI AET tb#:
24 h pH-DeM 43 / 1 AET/ S AET/ [iM; AET/
4131 b EREL (9, Fes) PPN A i -
(xxs) (min, X+s) [min, M (Py, Py) ] [min, M (P, P;) |
NERD #H 125 1386 +937 184 +8.6 152+6.2 89 (5.2, 11.4) 09 (03, 1.4)
HE #H 108 2262 +1093 9.6 6.0 7.5+£42 22 (1.1, 3.3) 0.5 (0.1, 09)
FH 2 70 3461+ 1340 49+32 6.4+1.8 0.8 (0.1, 1.6) 0.1 (0.0, 0.2)
FIZ {8 83.920 100.973 94.199 232.554 68.289
P{H 0.000 0.000 0.000 0.000 0.000
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B, MR, 2550 FEX (P<005); HEA  RORKEGE T NERD 4081 HE 41 (P <0.05), U3 3.

X3 SHAAFMREAYWHRTRELE K, M (P, Py) |

NERD 41 125 98 (51, 189) 30 (22, 58) 66 (47, 153) 5(2,25)

HE 41 108 138 (111, 203) 27 (18, 49) 82 (66, 128) 11 (5, 44)

FH 41 70 109 (90, 147) 15 (5, 21) 54 (42, 64) 45 (17, 83)

VA 124.836 58.327 40.636 58.548

PAH 0.001 0.000 0.000 0.000

2.4 ium R R FH A5G 87T 73 Lo s T HARPIZH( P <0.05 ). L3 6.
it 25 A B I v AN R M TR I ) B IR R B 2.7 34HEGJHBILLE

3 MRS . AR PR SO R A, RIS A5 HRM 7341 LES FIBNL 2 EERS, 230 1 |

%, ZERAGITEEL (P <0.05); NERD 4UIIRER [ R MA, 3 4105 BG) AHEILE:, 2 % fhly, 25
BT HE M FH AL (P <0.05), NERD HARRRIT 45453123 X ( x'=34.199, P=0.000 ). W3 7.

MZT HE A FH 20 (P <0.05). W3 4.
;E 5 3 éﬁml_‘l I‘i’[k&l}ll.% H’J&I}IL)&%&HK:E

;E 4 3 ZH‘QEL%ETH E)ﬁ}ilﬁ.%m}illl ;ﬁﬁittiﬁ [U\, M (P257 P75) ]
[{A, M (st» P75)]

B R DO v 15 s, e 1305, %) 6 08, 1)

NERDZH 125 34 (10, 52) 18 (2, 29) 9 (0, 42)

HE 41 108 35(21, 46) 39(22, 54) 64 (43, 83)

4]
HE 21 108 44 (36, 59) 9(7, 19) 00, 14) FH 41 70 27 (14, 50) 40 (29, 59) 35 (27, 54)

FH 21 70 46 (27, 50) 11 (4, 18) 3(0, 7) 71 7360 115.350 36.067

Z 8 12.465 4.132 16.072 P 0.025 0.000 0.000

P1E 0.002 0.127 0.000

%6 34 HRMZEZERLE
25 RimHtER

4 24 h pH-MIT W BHPLAE, 204G 3 4l
IR SR R SIR S RO, 3 IR

NERDZH 125 125+45 934.4+213.7 70 (57.5, 90)
L AR SRS SR UL, BRIk, 2 HEZ 108 154+56 102393168 70 (50, 80)

FAGFE X (P <0.05); NERD HAHE HEHE . pyy 70 165+48  14967+402.6 70 (40, 80)
RE MK FH A Z (P<0.05), NERD SRR pzm 17.408 79.840 84.408
HE 44} FH 0/ (P <0.05), W35, Pt 0.000 0.000 0.000

26 3 HRM 5 33
@ ARIER %7 3AEGJHBLE i
34 LESP, DCI tb#, frzmntr, #5%A

it (reosh s o v,

NERD #H LESP Ik T° HE 44 Fl FH 4 (P <0.05), FH 4 NERD 41 125 87 36 2
DCI % F NERD 415 HE 41 (P <005), 3 4147408k 04 108 o 10 0
T4 R RIS, 22 R G5 X (P <005 ), P14 0 ® ! 0

- 61 -



THEBURE R

29%

3 iTig

PR3 9 1 58 0 B R LA B s B B T g B TR
AR, BHREGIRYT LA 5 B 2= 301 77 (proton pump
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FHPERE OIS SaRYY DR EEEH . T2
AENE, NERA R SRR =, AR i —
A SERBAF AR T A RS . 22 v (4 RO
GRS T LR

£ £ X #:

[1] REN L H. Addition of prokinetics to PPI therapy in
gastroesophageal reflux disease: a meta-analysis[J]. World J
Gastroenterol, 2014, 20(9): 2412-2419.

[2] LEE S W. Impact of overlapping functional gastrointestinal

disorders on the presentation and quality of life of patients with

erosive esophagitis and nonerosive reflux disease[J]. Med Princ

Pract, 2015, 24(5): 91-495.

[3] LEE S W. Characteristics of symptom presentation and risk

factors in patients with erosive esophagitis and nonerosive reflux

disease[J]. Med Princ Pract, 2014, 23(5): 460-464.

SAVARINO E. Impedance-pH reflux patterns can differentiate

non-erosive reflux disease from functional heartburn patients[J]. J

Gastroenterol, 2012, 47(2): 159-168.

MARTINEZ SD, MALAGON IB, GAREWAL HS, et al. Non-

erosive reflux disease (NERD) acid reflux and symptom patterns[J].

Aliment Pharmacol Ther, 2003. 17(4): 537-545.

WANG F. An analysis of 342 patients with refractory

(5

[}

(6]
gastroesophageal reflux disease symptoms using questionnaires,
high-resolution manometry, and impedance-pH monitoring[J].
Medicine (Baltimore), 2017, 96(5): €5906.

[77 ROMAN S. Ambulatory reflux monitoring for diagnosis of gastro-

esophageal reflux disease: update of the Porto consensus and

recommendations from an international consensus group[J].

Neurogastroenterol Motil, 2017, 29(10): 1-15.

GABBARD S§ L. Identifying minimal changes in nonerosive reflux

disease: is the pay worth the labor[J]. J Clin Gastroenterol, 2016,

50(1): 11-16.

XIE C. Gastroesophageal flap valve reflected EGJ morphology and

correlated to acid reflux[J]. BMC Gastroenterol, 2017, 17(1): 118.

(8]

(5 4itH)

- 62 -



