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EFFECTS OF COLONOSCOPY ON AUTONOMIC FUNCTION AND
ITS RELATIONSHIP WITH LIFESTYLE ASSESSED BY
DIGITAL PLETHYSMOGRAPHY COEFFICIENT OF
VARIATION OF WAVE HEIGHT (CVyx)

Mitsuhiro Tsukul and Hiroko ToOsSHIMA
Department of Public Health and Environmental Medicine, The Jikei University School of Medicine

In this study, we measured chronological changes in autonomic function during colonos-
copy using the digital plethysmography coefficient of variation of wave height (CVyy) as an
index to quantify the invasive effect of colonoscopy. Furthermore, we investigated the effects
of lifestyle and its related diseases.

Digital plethysmography (CVywy) was performed in 58 patients (59.8+12.9 years ; Mean=+
SD) in the morning of the examination, immediately before colonoscopy, during colonoscope
insertion and the next day. To identify the factors modulating the effects on the autonomic
nervous system during colonoscopy, chronological changes in CVyy were assessed in sex, age,
systolic blood pressures (SBP), diastolic blood pressures (DBP), total serum cholesterol (TC),
alcohol consumption, smoking and night-shift work.

The CVyy values at insertion in control (SBP is under 140 mmHg, DBP is under 90 mmHg
and TC is under 220 mg/dl) was 8.19+3.86 (Mean+SD), showing significant decrease compar-
ed to 10.69+4.12 at rest (»<0.005), while pre-insertion (9.59+5.21) and the next day (9.14=+
3.05) there were no significant difference. In hypercholesterolemia, the CVyy values at pre-
insertion, insertion and the next day were respectively no significant difference compared to at
rest. In hypertension, there were significant difference between at rest and insertion (SBP p <
0.01, DBP »<0.001), but pre-insertion and the next day showed no significant decrease
compared to at rest.

Our results suggest that the insertion of a colonoscope induces parasympathicotonia by
direct extension stimulation of the colon, and causes relative suppression of the sympathetic
nervous system. The results indicate that hypertension and hypercholesterolemia affect the
autonomic function and do not induce the normal relative suppression of the sympathetic
nervous system during colonoscopy, suggest that lifestyle and its related diseases could
modulate the invasive effect of colonoscopy.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 323-33)

Key words : digital plethysmography, coefficient of variation of wave height (CVyy), colono-
scopy, autonomic function, lifestyle
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H
Fig. 1iamd L9512, IRIEDILS E03D 305
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7290, [FRRC 1M oRmE (CATIR) &S
L7z
® HEDOFIH
HIEOFIE%R Fig. 2 17, BESHDHE, &
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BEIRE % 2 HEEHEHL, ThZzhr»o8H L
CVyn=CVe_p IRIHDFIE % A TTRIE & L7z (&
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tion ; at rest).
Z 0%, MAERORHEEE LTy Yy
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]

< p-p —»

Fig.1. Calculation of coefficient variation of
wave height (CVyy)
Calculation of coefficient variation of pulse-
pulse interval (CV,_,)
CVyu= (SDWH/MWH) X100
SDyy @ Standard deviation of 100 wave height
My : Mean of 100 wave height
CVp_p= (SDP—P/MP—P) X100
SDp_p : Standard deviation of 100 pulse-pulse
interval
M;_p : Mean of 100 pulse-pulse interval
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M ®in the morning of the day
of the examination(at rest)

*rest on the bed
*recording for 2min X twice

-@before colonoscopy(pre-insertion)
*rest on the bed
*immediately after medication
*recording for 2min X twice

—@®during insertion(insertion)
*performing total colonoscopy
*recording for 2min X twice

“@jin the morning of the next day

(next day)
*rest on the bed
*recording for 2min X twice

Fig. 2. Schedule of the examinations.
CVyy were simultaneously measured.

WG L7z, BifEE ORI RADZE TR
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L7z, BE R EMFOFERIZ stepwise £ TIT-
7z,

(3)  ZAEIEM OFER, KBNS E O\
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FEAETIHICBWT, KBRS ACHS B
RAHRERE O 2 RET Lz, (1) LR, &
W2 EIE S L, WAERE, AT, B0 %
NENERMBEELT, MEDDD t-WMEEZINE
TV, ZHRERRICEL, YO LB LT
MEFL 7z,
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SEH5 I E fE 2, student O t-#E THLE M ST L
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1L # CS

KGR HGRA 132 58 iz B\ THEFGE % i
23 e EHEEEENHSERE 2 T TE,
2| THRAETENRIE 2 5l L7z,

1. MEBEEICHIT DR

IS e B8 I FE 140 mmHg 2K 3§, 5 58 37 1 £ 90
mmHg R, B2 v 27 99— 220 mg/dl K
DL T Rl THRE 2 IfEE (1841 & L.

(1) MEFEC BT 2 2 EAREEEEE CVywn OHI

iE

Fig. 3 1\ IC B 1) 2 KNSR EIC X 5
CVyu ORRFIZEALD 7 Z 7 "R LTz,

LHERRF D CVyw LR L, KGNS A T O
CVyy BEREIWETLTW: (p<0.005), HAE
A & BEHD CVyy 1E, ZHFEFEET Lo
7z. Fig.3 TR$ & 512 CVyu ORBERFZEALIZT
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Wihd VFERZR LTz,
(2) WEFIC BT 2 BIREMRERERE CVep O
HIE

Fig. 4 \ICXHBEEIC B 1T 2 KIGNHEEMEIC X 5
CVep» ORI D 7 Z 7 BRIz,
CVe_p 1, REBNESGERAFICE KL 2

THENZFE D 72 03, MAERHT, KNSR A R, 32

b, DR EREREIRD R o7z,

(3)  WEEC BT B IRADHEIE

Fig. 5 .IoHEERIC B 1T 2 KEBWNESREIZ L %
IR D RRIF 7 2 & iR L 7z,

IR, BESTE RTICEBICHE L (» <0.001), N
HFIRA R BEMETIZFRO 72 b DD, SERITH]
BT 2 2 &, DHRRCHL TEEWCHEM
L7cE 2 TH-72(p<0.05), B IL, 2o &
BEEZRZEDR Moz,

14.00
p < 0.005

12.00 - -
: 10.00 -
e 9.14

8.00 = 8.19

0.00

at rest pre- insertion next day
insertion

Fig. 3. Changes of CVyy values by total colono-
scopy in the control group (#=18, SBP is under
140 mmHg, DBP is under 90 mmHg, TC is
under 220 mg/dl.).
The CVywy value at insertion was 8.19+3.86
(Mean+SD) showing significant decrease
compared to 10.69+4.12 at rest (p<0.005),
while pre-insertion (9.59+5.21) and next day
(9.14+3.05) there were no significant differ-
ence.

(SN

2. KIEREHERERO B EREREEENETHIC
%5 2 2 BERF nigEt

Table 112, stepwise 12 & 2GR L ER R

L2 ORER R R U BE s ERRRE, E

Gt (1) THELSRRNEMNLZRL: CVyy O [%

BN L FRARFO 2 | [2FRE L B2 | 2 HIVE

BELIbDODOATH T,

274

TR

6.00
o 4.00
&
0.00
at rest pre- insertion  next day
insertion

Fig. 4. Changes of CV,_, values by total colono-
scopy in the control group (=18, SBP is under
140 mmHg, DBP is under 90 mmHg, TC is
under 220 mg/dl.). The CV,_, values at pre-
insertion, insertion and next day respectively
showed no significant difference compared to
CV,_, value at rest.

80.0 ( “P< 0.001
L 750 cos I =p<oo0s
& 70.0 : c5a —
o
& 65.0 |- . o
o | 63.0
0 B e ,,:,:,,,;,fif"f"f ””””” -
at rest pre- insertion  next day
insertion

Fig.5. Changes of heart rate by total colonoscopy
in the control group (z=18, SBP is under 140
mmHg, DBP is under 90 mmHg, TC is under
220 mg/dl.). The heart rate at pre-insertion
(69.84+13.0, Mean+SD) and insertion (65.3+
12.7) were, respectively, showing significant
increase compared to 60.5+8.4 at rest (p<
0.001, P<0.05), while next day (63.0+10.3)
there were no significant difference.

Table 1. The result of the multiple regression analysis (»<0.001).
. . . . . . Model
Dependent variable Independent variable Pargg;é%reistsmn rsetitcslzinﬁlcege?f?gleilt Varla;lg(zt{)r;fslatlon b value|-
8] intercept R? |p value
diastolic hypertension 3.9492 1.7027 10015 0.0242
difference in CVyy or normal 2.7206 | 0.1291 | 0.0181
between at rest and insertion hypercholesterolemia o113 L1197 oot 0.0642
or normal e . 0018
difference in CVyy . —2.4493 1289 1047 0.0624 | g 0762 | 0.0975 | 0.05
between at rest and next day age 0.0968 0.0491 1.04 | 0.0536

R?: Coefficient of Determination
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Tablel & 0, ZEH» o NHRERH AR O
CVyu DIE TR, IR MEOFEETHEL,
IV AT O = VIMEDTFAETHEA T 5 Z LR
WSz, Eiz, BHEZLECHL TEPD CVyy
DEHRFOMICR D12 &, FRMPEL B 5I1FE
BEHD CVyy BWEFHRFOMEICR DI WZ &N
TR & L7z,

BRI - BLEE - 7R S ATEEIEE, SR
P T, BEZREFREE 3ok o7,
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BICEER 52 5 2 LRB SNz, BITERE
EBaAVATa—NVEO CVyy O 2 I TIZR
7.

3. KIBARBRERO BERPREEENES) IS
#E5ZZZeHRBINDEERFD CVis
nBlE

(1) IiEHAME (SBP)

Fig. 6 I GHERE IMERE I 38 10 5 RIS
2 X % CVyu OREFNZELZR LTz,

IV EA S MR (n=13) TIX R ANHEEEA
HFD CVyu IZAEEIET LTz (p<0.01) 23, #&
BEATB L UCHEHTCITEEE T o7z,

(2) frER#AMmE (DBP)

Fig. 7 WCHRRIAS MR 2 B8 1 2 CVyy O REIRF
L ER LTz,

PRERIAEMERE (n=7) TIXARBNHREHEAT
D CVyu BEREIETL T (p<0.001) 5%, &
HEAB LB TCIEEEZE R o7z,

systolic hypertension(N=13)

14.00
[ [ * P<0.01
12.00
- 1.24
21000
s .
800 ——
0.00 B
at rest pre- insertion  next day

insertion

Fig.6. Changes of CVyy values by total colono-
scopy in systolic hypertension group. SBP is
over 140 mmHg in systolic hypertension group.
In the systolic hypertension group, there was
significant difference between at rest and inser-
tion (»<0.01), but pre-insertion and next day
showed no significant decrease compared to at
rest.

diastolic hypertension(N=7)

[ 1
*P<0.001

13.00 — - -
- 11.00
2
5 9.00 -
7.00 | 8.67
0.00 © : : >93
at rest pre- insertion  next day
insertion

Fig. 7. Changes of CVyy values by total colono-
scopy in diastolic hypertension group. DBP is
over 90 mmHg in diastolic hypertension group.
In the diastolic hypertension group, there was
significant difference between at rest and inser-
tion (»<0.001), but pre-insertion and next day
showed no significant decrease compared to at

rest.
hypercholesterolemia (N=21)
14.00
L 12.00 | I [
=3
S1000 4129 lgg3 -
| 9.78
8-00 T T S.bz R .
0.00 -
atrest pre- insertion  next day
insertion

Fig.8. Changes of CVyy values by total colono-
scopy in hypercholesterolemia group. Total
serum cholesterol is over 220 mg/dl in hyper-
cholesterolemia group. In hypercholester-
olemia group, the CVyy values at pre-insertion,
insertion and next day respectively showed no
significant difference compared to CVyy value
at rest.

(3) IMHa v A7ae—E (TC)

Fig. 8icEmav AFu—VIMEHIZB T 2
CVyn ORFRIFZE L Z R LTz,

B VAT e —)VIMER (n=21) BT,
GHIF LR L, $XTWEBWT CVyy KHEEE
X moiz,

4. MRNZE TS CVyy DBRIE

B (n=37) 1BV TIZ, ZCEHFD CVyy &
HE L, MEERT (p<0.05) - KB NHERE AT
($<0.0001) =25 (p<0.05) DT XTT CVyy 1

EIETLTWwi (Table?).

ZHERE (n=21) IZBWTIL, L IbEL,
MRAEERT « KIBNHSEHAT - HEHOTTIs
WTC CVyy WEEZEZ o 72 (Table2),
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Table 2. Mean of CVyy, SD and significant difference in each group

CVyu
age
n at restT pre-insertion§ insertion § | next day$ significant difference
Mean | SD | Mean | SD | Mean | SD | Mean | SD | Mean | SD

Total 58| 59.8 |12.9| 11.26 [4.44| 9.21 |5.08| 8.61 |4.28| 10.44 [5.25|t:1p<0.01, T:§ »<0.0001
control SBP under 140 mmHg, DBP under - e

90 mmHg, TC under 220 mg/dl 18| 58.9 [13.9 10.69 [4.12| 959 [5.21| 8.19 [3.86| 9.14 [3.05|F:§p»<0.005
sex male 37| 57.9 [12.3] 11.06 | 4.84 | 8.89 |547| 8.18 |4.66| 9.51 |5.11|1:$p<0.051:§p<0.0001,1:$p<0.05

female 21| 632 |13.5] 1161 [3.71| 9.77 |4.36| 9.36 [3.49| 12.07 |5.20
age under 65y.0. 41| 53.6 9.5 11.02 | 4.65| 9.54 [5.58| 8.76 |4.75] 10.81 [5.80 | T:§ p<0.005

over 65y.0. 17| 749 | 48| 11.79 [4.01| 8.49 [4.38| 8.28 [3.06| 9.61 [3.73|T:1p<0.05 T:§p»<0.005
SBP over 140 mmHg 13| 64.2 | 98| 11.24 [2.90| 9.54 [3.56| 7.48 [2.90| 9.73 [3.75 | T:§ p<0.01
DBP over 90 mmHg 71 59.3 83| 11.69 |4.53| 8.66 [4.92| 5.93 |3.18| 8.67 [3.83|1:§p<0.001
TC over 220 mg/dl 21| 59.6 |13.1]10.06 [3.37| 8.93 |4.96| 8.62 [4.17| 9.78 |3.55
alcohol - 28| 61.7 |15.8| 11.91 [3.76| 9.31 |4.57| 9.04 |3.70| 10.99 [5.10| t:% »<0.05, T:§ »<0.005
comsumption | . 30| 581 | 9.4 10.66 |4.98| 9.11 [559| 820 |4.78| 9.92 |5.41|t:§p<0.005
smoking - 45| 60.9 [13.7] 11.57 |4.56| 9.05 |5.10| 8.81 |4.32| 10.74 |5.62| t:$p<0.005, T:§ p<0.0001

+ 13| 56.1 9.0 10.17 [3.95| 9.78 |5.16| 7.90 |4.23| 9.38 |3.65
night-shift - 49| 60.7 |[13.7| 11.41 |4.55| 9.62 |5.15| 8.61 |4.32| 10.52 |5.54 | T:$p<0.05 T:§ »<0.0001
work + 91 55.0 441043 |3.92| 6.98 [4.26| 8.60 |4.30| 9.96 |3.42|F:1p<0.001

5. SEBBIT TR L -EBERF D CVyy (ZF
THEEH
P EOEHFHRTICEL T, &80 CVyy O
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| A) At rest | B) atropine 0.25mg
10 CVww=15.7% I 10} CVyn=21.8%
Lol ||"I 0, |||||I||||||l 1,...,||||||||.,||
50% 100% 150% 50% 100% 150%
20} C) phentolamine 20
S5mg L
CVyy=17.39
“H ’ L D) propranolol 2mg
CVyy=14.3%
10t 10f
L I'" ,|I|,. L ,IIII”I“I II“JH -
50% 100% 150% 50% 100% 150%

Fig.9. Histogram of wave height of plethysmogram in 28-year-old healthy male, A) before and after
B) atropine « C) phentolamine * D) propranolol administration. An ordinate indicates number
of wave height.

CVp.p

Y=0.989X+0.348
r=0.974 n=166
(P<0.001)

1 L . . . L e L ) L !

11

CVg-r
Fig. 10. Correlation of CVp_p to CVy_g in healthy individuals.
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