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Abstract

AIM: To evaluate the diagnostic value of dilation
of intercellular spaces (DIS) of squamous epi-
thelium in the lower esophagus for non-erosive
reflux disease (NERD).

METHODS: Sixty-six NERD patients and thirty-
eight healthy volunteers were enrolled. All par-
ticipants underwent evaluation using the gastro-
esophageal reflux disease questionnaire (GerdQ),
24 h esophageal pH monitoring, gastroscopy,
and biopsy of mucosa in the lower esophagus
at the Z-line and 2 cm above the Z-line for mea-
surement of diameter of intercellular spaces by
transmission electron microscopy (TEM). NERD
patients with negative pH monitoring results

underwent proton pump inhibitor test to con-
firm the diagnosis.

RESULTS: The mean diameter of intercellular
spaces of squamous epithelium at the Z-line
and 2 cm above the Z-line were (0.90 £ 0.11) um
and (0.92 £ 0.16) um in the NERD group, and
were (0.65 £ 0.08) pm and (0.67 + 0.08) um in the
control group, without significant differences
within the groups (both P > 0.05), but with sig-
nificant differences between the two groups (both
P < 0.05). No significant differences in the mean
diameter of intercellular spaces of squamous
epithelium at the Z-line and 2 cm above the
Z-line in NERD patients were observed between
pH(+) and pH(-) groups and between GerdQ(+)
and GerdQ(-) groups. Positive correlations were
found between the DeMeester scores and mean
intercellular space diameters either at the Z-line
(r=0.33, P = 0.001) or 2 cm above the Z-line (r =
0.35, P = 0.001), and between the GerdQ scores
and mean intercellular space diameters either
at the Z-line (r = 0.32, P = 0.006) or 2 cm above
the Z-line (r = 0.45, P < 0.001). The best cut-off
values for mean intercellular space diameter
were both 0.81 um at the Z-line and 2 cm above
the Z-line, with a highest Youden index of 0.808
at the Z-line (sensitivity 80.8%, specificity 100%)
and 0.731 2 cm above the Z-line (sensitivity
78.8%, specificity 97.4%).

CONCLUSION: The diameter of intercellular
spaces of squamous epithelium in the lower
esophagus of patients with NERD is significant-
ly increased and correlates with acid reflux and
reflux symptoms. Dilated intercellular space can
serve as a sensitive and objective histopathologi-
cal indicator for the diagnosis of NERD.

Key Words: Non-erosive reflux disease; Intercellu-
lar space; Transmission electron microscopy
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BH: #F 503k B )20 BB (NERD) R i 5%
SR EFR M R ENR S RTREE. R
FAEIR B EALE A x A, AT 4a BEL 1) R 3 5T %
NERD# 7 ¢ /4.

Fik: WANERD & % (664))F= 1B 5 3+ B 4 (38
#l). Fr %X % 47GerdQiAlE . £%24 h pH
mlEm, FHlditERTHRE(CZE)PZ
L2 em&An B BEK, A AR Z 8k R
4\ f 18] 1 pHA M| I PENERD & %47 R F 47
H AL BRI A

ZER: ()NERDAZE& AZ& L2 cm#y-F 3 2m e,
R4 %) 4(0.90+0.11) pm. (0.92+0.16) um,
SE AR 4L H) 4(0.65+0.08) um. (0.67 £
0.08) pum, AL £ 574 43t 5 & X (P<0.05),
AR £ L 5 E L (P>0.05); 2)NERD %
HZB A7 L2 cmPIHRALpH(+) L2485 pH(-)
T 2R6G 2m R 18] IR VL AR, £ ¥ R Gt &L
(P>0.05); GerdQ(+)I40 5 GerdQ(-) .28 44 1
Jala) bR, £ A3 RGt F & L(P>0.05);
(3)Z&AZ 4, 2 com @ 3R 45 64 F 3% 2a feL 1)
5 DeMeesterfi43¥ 2 EAA KM, ro 5 A
0.33(2 = 0.001). 0.35(2 = 0.001); 5GerdQ+F
L3 2 EARA M, r R #10.32(P = 0.006)-
0.45(P<0.001); (4)Z % ) 2m #é2 18) 1% 44 cut-ofF{&
#0.81 umAT, 2984585k X (0.808), ¥4 B #9 4L
B JE #780.8%, 451 B A4100.0%. Z4& E2 cm-F
¥y 2m g, 18] 1549 cut-off1A 4 0.81 pumBs, 2978384k
R K(0.731), 5B 69 B R JE A T5.8%, 457 E A
97.4%.
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Y 5E, bm 1A R R R 5% R IR R e BUARE
K= EARE 2 EARK . ML TR T T AE A
NERD B #) — A 508 B AL M 5 47,
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H & it (gastroesophageal reflux disease,
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1.1 A4 2010-10/2011-07 8 [ R« H002% [ I
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23 251 wh N &AMTEIR R AR A, el 5
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Wi £ 8% =1 GerdQi¥HHIDeMeesteriRD R | BREHET
7% 4%, NERD 4 B 18] R B B8 4 -
EE R 2 14 FEREBRBRE(x

AT EA
B AN, 125
JE 4m e ) R 3G
%, AFEHFRER
& bk tm B 1) R
¥ 58 TR A4 b
NERD#) & WL 4
#6547, AANERD
o5 BT R AL T
ho8: 8

B aYiz] n  GerdQis»  DeMeesterfR
MIRAE 38 5.8+ 1.0 4.87+3.25
NERDZH 66 8.4+22 18.42 +20.82
HE 8.291 5.177
PE <0.001 <0.001

BB, S IR (2 iz s
2 emAb 5 HU - BRBE IR ALY, LB R IR E T
3% — BE- 1% HRIR AU 2, 4 CUKAfRAE, T
FELBE )R (80 476 R 400 o i 2 £ 0
1.2.4 2424 h pHYEM]: KA A2 whis:
TR W sh i ZaW). & pH<4MIRE) 4 b
=4%F1(5)DeMeesterfl 53>14.725 W 3 IR %%
Ha S, B, Rz B
1.2.5 JiF & 494 #(PPI)iX % NERDEH T
BRRFERIME20 mg/IK, 2UK/d, 09T 1-2 wk. RAUIE
R B 2 G2 A B 2 e I PP BH .
1.2.6 #4552 bRAIE L TR 2E B 2430 4 M
OB, 2 E . e KR AL B
TSGR HED F (50 nm), B A -Frig MR A AL 1. 1)
J FHIEOL JEM-12303% S Hi 7 BB iR 6 000
%, X Gatan Digital Micrograph#&% £ -1 b
BB RO 105K, SR HIIPP 5.0 B4 HT R 40
TN 400 ] B P A 5 B B LR 10 X
S, LIRS 2 000 S 0 A0 i [R) B A9 F 0 ]
MIFF102H, 310048 Ffa ) Bt (1) 50, 1551004
FAE 1R~ 35 B8 B A T2 E 6] G 16T~ 350 40 Mt ] 2.
REIRIE S0 5 107K JER mHill 45 (1 55 4 B[] B
(10~ 1) HUAE by o R 4 B 1 B, e /0N 40 R 1) B2 11
SPY By B/ N PRIRI B, Z A0 AR AR KL
I3 19 B 3ok /N BRI e A LR bz, A7 14451 T8
AT A 00 =

Bt AL TR R HISPSSI1.048 244 ki AT
S8, BidE Limean+ SDFE IR, KA BE A A
15, P<0.054 25 il X. K PearsonfH
2 KR ZR BT 9 28 55080 - ) (P A DG . BASZ AR
H TAFRFAE i 22 (ROC) KK A K (cut-off) .

2 R

2.1 GerdQiF A& %24 h pHIA K M NERD#
GerdQiF4 FliDeMeesterfi 73 341 HH I vy T 5% B 41,
ZEAT W E . NERDZLGerdQiF4r =84y 4
431, <84y & 234, X A GerdQUF 43 =877 #
245, <84y HE36H1. GerdQiF/r 2 WINERDIHI
JEE N 65.2%, 75 A 94.7%. B 24 h pHIE I

6 000). A: 1EHHR
#. B: NERDHEE.

NERDZH B340, BATE32451, Xf R ZH FH P04,
FAPE3841. 5824 h pHIR NS INERD [ U E
H51.5%, 15 7R 100%(K 1).

2.2 RESR B g A Fon] B AN 25 R
LB 1. NERDAZEE F2 e FIZER -1 41 i 1)
Bty SRR 4l R B e /) 0 T B 38 K F
WZH (3R2), 2 74T B 1 (P<0.05). AN[FHAL(Z
2 12 em5ZE) M T4 I B, e K n )
B, d5e /NI D TE) B AEN E R D2 R R 4 P 2 oK
LG 2422 (3, P>0.05). 24k 12 cmA1ZZ (1)
SEI AN M BR . ds R At M R B A /N4 A ] B
YIS IEAHDE, FHOCRE 0 280.55 (P<0.001).

0.47(P<0.001). 0.42(P<0.001).

2.3 NERD % # & I 204 80K b & 4m e 18] 1R
#graR 72k F2 emMIZZ2 AL T34 41 e 5]
Bty S KA R B, /N A A ) B4 AN 32 p HAE
45 W GerdQ P43 (13 (34, 5, P>0.05).

24 mARA R R ERAE. RAEKRZ NG
%7 EEZL. 24 12 cmfr B A0 R B
EDeMeesterfiorHIAHR A E0 47 850.35(P =
0.001). 0.33(P = 0.001), 5 GerdQVT4> A &R
H0239°40.45(P<0.001). 0.32(P = 0.006), 5
IEAR .

2.5 tmheia) R cut-of 1A & Wi 09 A R . 45+
RIFROCHN Lk (K12), 8 24 135 41 Jfa 7] B i)
AUCH0.970, cut-of fE40.81 umif, £15 a4
I K (0.808), 2 Wi UK 4 80.8%, KRN
100.0%; 24 12 cm 401 el BRIAUC
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® 2 RENDHBIER ERBIER (m) e LT
K 5% e e 0 1

baxzl n RSl RALBRER SNBIRER
%512 cm
NIHRE 38 0.67 +£0.08 0.85+0.13 0.51+0.72
NERDZH 66 0.92+0.16 1.156+0.22 0.71+0.12
HE 10.383 8.773 10.843
PE <0.001 <0.001 <0.001
725
WiRAE 38 0.65 +0.08 0.81+0.10 0.50+0.07
NERDZE 52 0.90£0.11 1.13+0.18 0.70+0.11
HE 12.271 10.549 10.584
PIE <0.001 <0.001 <0.001

& 3 ANEARREBHR ERMIZEER (L)

paxi:) n IIMmEER  SAARRERR =AM EE
NERDZR
72 cm 66 0.92+0.16 1.156+0.22 0.71+0.12
74 52 0.90+0.11 1.13+0.18 0.70+0.11
=l 0.620 0.539 0.720
AE 0.536 0.591 0.473
WiRA
75172 cm 38 0.67+0.08 0.85+0.13 0.51+0.72
7% 38 0.65+0.08 0.81+0.10 0.50+0.07
18 0.977 1.262 0.131
AE 0.332 0.211 0.896

& 4 NERDZZ pHimFEME/ AT RESHA ER/BIRER (um)

paxi:) n WIMEER  SEAARERR S\BIRIEIR
7%%12 cm

pH(+) 34 0.95+0.18 1.19+0.25 0.74+0.13
pH(-) 32 0.89+0.14 1.11+0.19 0.69+0.11
Ha -1.407 -1.510 -1.619
PE 0.164 0.136 0.110
V54

pH(+) 30 0.89+0.11 1.10+0.19 0.67+0.12
pH(-) 22 0.93+0.10 1.17+0.17 0.72+0.08
HE 1.261 1.410 1.5690
PE 0.216 0.165 0.118

470.941, cut-off{E 40.81 umlikf, 218 F%¥H Kk
(0.731), LW RUR S h75.8%, 515 97.4%.

3 I1e

NERDSEHAEAE RGN, M SN i
R ICEI R I, 5 oAb 9 88T A B B AL 1
GERD(REFIBE)H LY, 2 Wi W H iz
NERDH H AR EREr . B A. &
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m @ 0
AL BAHEZHY
e SOy
AARIOIET  4y4p n WOMRER SABRER SIBRER
.
7%% 2 cm
GerdQ(+) 23 0.90+0.14 1.13+0.20 0.70+0.11
GerdQ(-) 43 0.96+0.19 1.12+0.25 0.73+0.14
He 1.324 1.206 0.791
PE 0.190 0.232 0.432
%
GerdQ(+) 32 0.91+0.10 1.15+0.17 0.72+0.08
GerdQ(-) 20 0.89+0.12 1.10+0.21 0.67+0.13
HE -0.865 -0.960 -1.810
PE 0.391 0.342 0.076
100 BHETE, L5 N AMITIT A IRATTRT I RIS 2
B H {EV 0 L) 50 B A7 A — 5 22 57, ATFSINERD
5075) 3540 R R 29 2450.90 wm, 1EH X ALZ)
% 470.65 pwm. ASHIFFEAEN B 126 FE I R H AT 20
8 0.50 12 WS HE (I RAE IR+ B B R A +24 h pHAH A
PFN/ERPPIAKS), ks VGO B AL, (e 5+
— RS i e, N, “ YRR N O 22 M 4 =
0.25| T TE RO A e B AT
—  Hla% DI 1) ) 6 A0 PG R AR, A0 DN 4 i ) 52 g
0.00 ‘ ‘ ‘ AU L, DRI UL S G SR £
000 025 05 075 100 5 R 1 2 T R R AR R,
t-Specintty IR BEAR 1 0 I B 2 5 R M
2 BETHRENR - RYIBIREIRIR0CHLE, BRSO RWE? AT I 24 h pHIE

FEZH IG5, ZPPIVAYT o A SRR 1) 503 4
P E BRIk N s B S b A
i 170 B 348 5 7T 1 412 TN E R DI 28 00 45 K FR .
AHL IR A5 D DL, R 23 I ARSI T T 4N T
NERDEE FNEHF X REEFEA SRR D, S5 E
P 28 AR, WS R A IR FU LR A,
AR SIEN B R A A en o, BRIEROR, TR
WUR BRI 5 Bl B v AT o0, FRAT TR 50K
B 25 B b LB 5 R % A, XTGERDEER
TR R 40 M R BRI AR AT T — R A
R, BB T EE LK. A0 AE AT T3
filh | FE S XNERDIRAWISL, 7K TNERDAIE
O R R AR &, 380 T B S Z 27
S TRl B &, I 5 H BTGER D2 W i F 1
B U R G A 24 h pHAE I Iy
RELEL, R R R R 4 Ffa ) i
(K48 AL SFNERD2 W A

AWEF TN, NERDEH TCIL L AEZE I 7
2 12 em &, BEAR bR 40 M T340 fe B
DR 6T T 5z /N 4 ) R 380 852 L 5 0 A

MR, EEZLMZE 12 cmr B V1 40 i [4]
Bl 5DeMeesterfl 4045 2 IEA G, $En £ 8 1t v
R A T R o 5 T IR ) B S i A D) AH
O, {ELA0 B [ BRI 55 R FE £ /ENER D S # p H(+)
WA 5pH(-) WA 2 [ G &% 5, 5 Caviglia®s
fds — 2 FEARE T, BRATMEIT T &
B A M R B S R AER R, RIRZ A
24 b2 emfr B P4 RIS GerdQVF 43
SEAEAROC, H A i [A] B O K AR FE/ENERD 8
HGerdQ(H) WA 5 GerdQ(-) W 40 2 ) TE W i 7=
St WU RE 2 BRI i BRI & b
200 i [ T8 0, 40 o ) BT 8 0 i 0L 3 P 2 R
M HE AN IRV B RN b R A
FHeoxd St et — B3, TR 2 R,
AR IR, AP 24 h pHEMR
MR, HATKLI50%FINERD I # A7 4L 5 i
Ui 95 BRI S . WRAT: AR R 7R 20 50% J8
P S AT IE AR BV T Py, AR L R g S 5 A
PRAH G, $Eo A2 BEME IR S it ik 488 5 1) 40 i 1)
BT, A2 LURIEORH 28 R 703X 28 5 3 7 A e 0 55
SR, AR EEPE R SO TN ER D AR 5 15 1)
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TR AT AR TE 2100 5 A AT O,

BE SR £ 7 bR e o b i 440 i 1) B2 114 384 55 5
B R S s VIR G, Z86 B IR I Z 46 UL EA
BEE, A% Sz A TR R g0 R
B SERZ LR DA A ] B2 BEAE S Sk
PEIUM AT B IR AN—, ZHAEZE 1 F72-5 em A
2, WPk PR 2 24k 12 em, Z4 A0 B AT
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SR Bz 40 1) 524N E R DZEURI TE 36 %} B8 445 G 1
SR, HEIEACHE. %83 H SR A iE Rz
LRAT BT UE, BTEEH Z 0 B A RER R,
etk b R b, HE ) ORI Ak TR, T Z 2k
FZEE 12 4 [R) B 56 0 BH 2 72 5, 7E R
(FIE R AR ZE 2 emAb G R85 A fRi e

A 2F O B IR T R A0 i ) B 5 2 W
GERDUAT T W50 ™ 17, 41 fifa [ B 44 58 12
WINERD IR IE Z170%, F¢ 571 1 15100%; 1H
SF-47 4 ) R 1 5 ) o SR S R
AN, N0.74-2.40 pmANGE. AT EoR, &
BZERMZLL 12 emlF T340 b Bicut-o fHE Y
h0.81 pm. 12 R EBURK FE VR S BE SR R R, 24k
(P12 Wi U % 4180.8%, 5[5 41100.0%, Z2k I
2 e {12 KT UR S M 75.8% HFF 1 H97.4%. A
W5 GerdQVF41 2 WINER DIV BIUEE S 165.2%,
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FHEL, B RIR b R 40 e (] B 8 BT B e R A
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BT 11 12 WINER DA % S5/ 4R b, IXXHE W
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