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——— Abstract

Background The structure and function of the gastrointestinal (GI) tract may be abnormal in patients with diabetes mellitus.
These changes in diabetic patients may influence any part of the GI tract from the esophagus to the anus. The loss of gastric
tone and motility, the prolonged transit time through the small intestine, and the nocturnal diarrhea in diabetes are widely
recognized functional disturbances of the GI tract involving the autonomic nervous system. The esophagus is one other organ
of the alimentary tract that is highly innervated by the vagus, but whose functional activity in diabetes has been neglected,
relatively. It was the aim of this study to measure the contractile pressure and the pattern of motility of esophagus under
physiologic conditions in consideration of the concurrent presence of evident neuropathies (autonomous and peripheral). The
present study was designed to explore further whether esophageal motility dysfunction are present in non-insulin dependent
diabetes mellitus (NIDDM) patients who do not show apparent symptoms and signs of gastroenteropathy, and to evaluate its
relationship with peripheral polyneuropathy. Methods Thirty patients with NIDDM and 40 age-matched normal controls were
recruited for this study and esophageal manometry, esophagogram, endoscopy. and nerve conduction velocity test were
performed in these patients. Results Compared with controls, NIDDM patients showed significantly lower mean esophageal
contractile amplitude and shorter mean contractile duration (P<0.01) on the body portion. The mean contractile velocity was
decreased on distal esophageal body (P<0.05). Mean lower esophageal sphincter (LES) pressure of NIDDM was significantly
higher than that of controls (p<0.05), and mean duration of relaxation was significantly shorter than that of controls (p<0.05).
The abnormal contraction patterns and waves were found in 9 patients with NIDDM, including 6 cases with diminished number
of peristaltic contractions, and nonspecific esophageal motility disorder were diagnosed for these patients. In contro] group, all
these abnormalities were absent. In the diabetic patients, esophageal motility test findings had no correlation with the presence
of peripheral polyneuropathy and duration of NIDDM. There were some differences of esophageal motility findings between
groups of HbA1c>12% and <12%. and between groups of fasting blood sugar>150mg/dl and <150mg/dl, but without statistical
significance. Conclusion These results indicate that abnormalities of esophageal motility may be present in NIDDM patients
who do not show apparent symptoms and signs of gastrointestinal disorder, as evidenced by low mean peristaltic amplitude of
body, high mean LES pressure, and diminished number of peristaltic contractions, higher incidence of abnormal contraction
patterns and waves in NIDDM group than control group (33% vs 0%). and the correlation between esophageal dysfunction and
NIDDM duration or the presence of peripheral polyneuropathy is not found. The cause of these abnormalities of esophageal
motility were thought to be vagal nerve damage, but Auerbach's plexus damage may aiso be important, as shown by high LES
pressure, and short duration of LES relaxation.

Key Words: Esophageal motility disorder, Non-insulin dependent diabetes mellitus, Peripheral neuropathy
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AP o] £EHAT. A= AER|A] ZHzFe) AlA ) Table 1. Clinical characteristics of NIDDM patients and
Rt RALe7] gl B Ee g 7= Fsh) control subjects
e oz go] Yot ATAAL) AR AL &S NIDDM™ (n=30) Control (n=40) P-value
71Eo 2 3t 40mss viTre) 9o BRAAYZO Sex (M:F) 10:20 11:29 -
2 Adsig Age (years) 512499 485492  NST
DM duration (years) 44412
3) AR TR AL HbAlc (%) 12.74+3.75 -
Counterpoint MK2 7)7)(DantecA}, Denmark)7} & FBS® (mg/dl) 148244571 -
AL ol €A F5 AN AR A Tpen' (4 17:13 -
% T :?: 1‘3}%0] L}E}uh u}]ﬂ}z],] }\] L— ézq 5].}:‘ A Plus-minus values are mean+SD.
o] Al 71 & i, A4 HY HZ71 Yol 2] ;NIDPM : poq*i‘nsulin dependent diabetes mellitus
Ao} Uk TG F P& ALE ANEI) P any e
B 2ZAM e w234 -*4 }873/‘}011*1 ¥hg-o] jFBS * Fasung blood sugar
L}F}L}-Z] %‘-’E‘ _70_ o) H}% 7§ ‘5}93\:}- PPN : Peripheral polyneuropathy
324 T 1482145, Tmg/dIR S, TR AW Zo] Bl A}
= 179 o] (Table 1).
Q2% By FA AbojoAe) Ax ALY
3 2 Zugoz Ay PN HbAlex £ & 2. SAF} gE2F] AE $E uja
F2)9) aA ) g A=) v, F7]7k)
S ¥R, ¥RAAYFY] F54 2 vz 5L A AEGT Fok2o) 9Ee By W fhrgE BE)
S, WA RS HA AN JEhd 2pgA M B 2PE BT
BHZe 7 o ATgy vlmEs 83 *:—2— 2k AR AREFLENY 57 AFe AR
ol o] FHolA AlYP3A ZdgGch ©] 3 Hb AAA AT f2FET 9u) A (p<OOl) B
3 9 f47120) & uwE 7)$0) B F YE ~’F XL, FF7|Y 717E FEAE FYZOoFHE
A& AAs7] o]F 7] wge] Held 8xe) 71 3 18cm H-#& A o FEA A Fo] gzz
EA BEE 5 e @M F 2o 747t Uro] v Bt FElo] #HUHp<001). #EHEEE bl A
s PERFANEDG 2PN E BE AFL BnIoy
o33} 7ol Alggdt z42te] BAE T-testS E3}e] FAEH o2 e ourt YA, dF A= EAF
3 Fe4de A5 =g om(P<0.035), JA AU £ Fuyidy o
ZFRD 79 5HA(p<0.05) Wi}
A sl Zokz o] HE-8 station pull-through
a3} o2 ARYS W 22T A3 A vdElgon
(p<0.05), rapid pull-through B o=z Al L g
1. 9" ER Th4 gtEo] Yoo} EAEA o= 99ttt oj¢

7} A 748 SR} A ol 3HA (p<0.05) B, 2ok

FAFE 0o FrlE 1293, Yol 512+ 29 Zole FAZAAM izl Bt fojsA 2
09T, iRxFE 4082 YUrlE 12693 A THTable 2).
3, vole 485192412 F & Ale]9] fojg Aol Jed vlAdEyd Gt fxdd ¥lw
R, sl 71 Aol & B FAE HEAE AELFA
gazellA FmHe £H713E Ha 444900 AFAM ) F2719 AEH £57) 717, 2 532
Y ~153)0|R 28], HbAlcE 12.74£3.75%, 28 A 8 T g o} 274 S ¢ F JAA o]F FF7

-78_



£9 VoA I

Table 2. The results of esophageal motility tests in NIDDM
patients and control subjects

NDDM'  Comrol  pvalue

Esophageal Body  Amphitude (mmHg)
Im 270+1296 7086+3448 p<l)
m 35234980 363342683 p<l
1km U0ETI0 3BHRLISR peh
18em 303742190 757542497 p<tl
Duration (sec)

Xm o 2984041 3464075 p<0]
Som 2741042 3381062 p<0ll
am 3204068 3604063 pOll
18m 230088 2783102 NsT
Veloaity (cm/sec)
poumal 3284030 305048 NST
dstal 339£039 3863039 p<os
wal 337030 32003 pe003
Lower Pressure (mmHg)
Esophageal SPTY 6434496 23401366 p<bl3
Sphuncter T W64 29104724 NS
Length (cm) 32037 2892061 p<003

Relaranon nme (sec) 3912079 4684107 p<C03

"Number denotes the distance from lower esophageal sphincter.
Plus-minus ‘alues are mean=+SD.

TNIDDM - non-insulin dependent diabetes mellitus
NS ot significant

SSPT  station pull-through method

'RPT rapid pull-through method

n

Fig. 1. The amplitude of esophageal contraction in NIDDM
patients and control subjects( *: p<0.01)
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Fig 2. The duration of esophageal contraction in NIDDM
patients and control subjects( *: p<0.01)
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& Fig. 13} Fig. 20 AA|st

Aed Mol Fu BANE 099 B2
Z 96(33%)o0H B AAH NE LT AAE B

RN, ol EF H|5o|x A% 2% I nonspecific
esophageal motility disorder)] g 71&¥Ve) B35

£, A2 9= &+ F-F(nontransmitted waves) 7S
Bl 497} 59(20% 39, 50% 14, 60% 1)), A=
A EE 35 30%S FAA FE(simultaneous waves)
20%E A B2l A7t 1d, FAA 3F 208 HS)
AL} 14, 3EAT Fokz MM (3cm D [8cmollA]
A BE 100%E B AUt 16 o154 IHE
(double peaked waves) 10%9}F FAA -5 10%E 7
B2l ALt 1d 9t ayY giRxgdE 409
BT A Ax 58 A 245 BTk

3. BAToIH AELFAASG A4H WFoke] A
9 W52M HoAle, FHA BT, Jxy @

Table 3 The relationship between esophageal motility tests
and HbAlc in NIDDM patients

HrAle>12 (2=13) HoAle<IZ (2=13) palue

HbAle (%) 13894223 03RE15 <l
Duration (years) 4474307 46783711 NS
Age (vears) 52674827 N6 NS
Escphageal 2ody  Amphtude (mmHg)

I 403311099 HETEITE ST
S 33931118 5383 N
em 22472621 BRETH NS
’em B350 601798 NS
Duration fsec) )
Xm 29108 WSEN6 NS
fm 272405 276 ST
em 312203 3ps0er NST
Bem 268408 ISE095 NST

Veloary femésec)
proumal 328031 NS
dtal 343040 N
ol 3A1H033 NST

Lower Pressure {mmilg)
Esophageal SPTT 27334346 23324426 NST
Sphricter RPTY X467 H4E367 NS
Lengtn fer} 334040 , S
Relananon tme tsec) 30A+030 NS

"Number denotes the distance from lower esophageal sphimcter.
Plus-minus \alues are mean=+SD

NS not significant

TSPT . stauon pull-through method

SRPT . rapid pull-through method
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Table 4. The relationship between esophageal motility
tests and serum glucose level in NIDDM patients

FBST>150 (n=135) FBS'<150 (n=13) prvalue

FBS (mg/dl) IBITE4191 1312123267 <001
Duration (vears) 4694344 4454306 NS

Age (years) 53174812 43173 NS
. Esophageal body Amplitude (mmHg)
s km 2309 470241219 NS
L gom U418 B#83 NS
s em 25114621 748643 NS
R Bem 94041917 QBTN
ESES Duration {sec)
Tm 2954052 3104032 NS
fm 2751034 2884031 NS
“ m 3324031 3444040 NS
18em 2454084 2554065 NS
" Velocity (cmfsec)
proximal 3294043 374040 NST
dital 3332032 4708 NS
ol 3401030 340403 NST
Lower Pressure {mmHg)
Esophagea] ST 6334377 5234329 NsT
Sphincter RPT! 2633164 B3I NS
Length (cm) 304035 3262073 NS
Relanation fime (e} 3922081 39408 NST

‘Numbger denotes the distance from lower esophageal sphincter
Plus-minus values are mean+SD.

TFRS : fasting blood sugar

NS * not significant

SSPT : stanion pull-through method
'RPT : rapid pull-through method

Table 5. The relationship between esophageal motility tests
and duration of diabetes mellitus
Duration>3 (n=13) Duration<3 (n=13) p-talue
Duration (years) IAYESNI] 2014118 NST
HoAle (%) 13274382 2A4371 NS
Age (vears) 54404383 040£833  NS'
Esophageal body Amplitude {mmHg)
Im 462041239
&m 353531911
3em  B73+18
18em 04742346

92011300 NST
M93£1077  NST
BATEIE NST
02742106 NST
Duration (sec)

Im 293403 3034027 NS'
&m 119+048 2694035 NS!
Bem 3331031 314043 NST
8em  270+108 2494067 NST
Velocity {cm/sec)
proumal 3334063 BN NS
distl  365+0.38 3534041 NS!
o 341403 354027 NST
Lover Pressure (mmHg)
Esophageal STt 26674507 6204350 NST
Sphincter RPTY 271334720 BAEIH NS
Length (em) 3233070 3202040 NS
Relavation tme (sec) 3723031 4114098 NST

Number denotes the distance from lower esophageal sphincter.
Plus-minus values are meanSD.

NS : not significant
TSPT : station pull-through method
SRPT - rapid pull-through method
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Table 6. The relationship between esophageal motility tests
and presence of peripheral polyneuropathy in NIDDM
patients ' '

PPN'(+) (n=17) PPN'(-) (n=13) p-value
Age (years) 53474752 51008720 NST
Duration (years) 5944370 2784163 <001
HbAle (%) 13621369 11384365 NS

Esophageal body ~ Amplitude (mmHg)
Im 413941277
Sem 33411112
1km 23531748
18em 510412575

Duration (sec)

7151359 NSt
39604726 NS
6004661 NS
93£165) NS

Im 29%+0.53 304019 Ns'
. fm 2784030 269£028 NS
km 3184049 3284048 NS
18&m 26087 236094 NS
Veloaity (cm/sec)

provimal 322058 3332041 NS
disal 3574044 3624033 NS
ol 3314033 63022 NST

Lower Pressure (mmHg)
Esophageal BT 26354609 %544313 NS
Sphincter RPT! 27474688 B85 NS
Length (cm)  314+068 3344037 NS
Relmation time (sec) 3820381 404078 NS

Number denotes the distance from lower esophageal sphincter.
Plus-minus values are mean=+SD.

TPPN : peripheral polyneuropathy
NS : not significant

$SPT . station pull-through method
'RPT : rapid puli-through method
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