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Detection of safety depth on human abdomen by
computer tomographic scanning
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ABSTRACT

Knowledge of acupuncture play a major role on human disease
which have mentioned in ancient Chinese Medical Literature for
thousands of years. The loci which are most commonly used as treatment
technique are points on the Ren Meridian, points on the Spleen Meridian,
points on the Stomach Meridian, points on the Kidney Meridian etc. For
those loci on human abdomen, if the insertion depth beyond its safety
level, then the serious consequences could be appeared, like peritonitis,
internal organ bleeding or damage, or other accidental events. This study
was carried out at Tri-Service General Hospital and Mackay General
Hospital. Ninety seven women and thirty one men was studies. The
sample population of patient was totally 128. Age range: 17-32 years;
mean: 49.3+13.9 (mean+SD)years. According to their body weight and
height, they were divided into three groups with various body sizes, 1.¢.
normal, over and under-weighted. After computer tomographic scanning
results from patients' body abdomen, the relative acupuncture loci should
be measured through their anatomical position, then the distance between
surface of body abdomen and peritoneum can be defined as its safety
depth. For each locus of the groups, the mean and its confident interval
can be found. The analysis of variance (ANOVA), and multiple regression
were also calculated by the helps of computer.

The results show that there have significant correlation on body
abdomen loci within body mass index. Overweight group had a greater
mean thickness of muscle and fatty tissue than the normal- or underweight
group at acupoints. Not only this data provide more useful information for

clinical practices, but also our standard safety depth for each loci on
abdomen can then be established.

Keywords: computer tomographic scanning, abdomen, safety depth
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;8 2.04+ 0.79 2.20+ 0.83 1.99+ 0.69 1.72+ 0.88 2.98
Bz
dh Py 1.80+ 0.67 1.94+ 0.69 1.69+ 0.64 166+ 064  2.32
Big s 1.89+ 0.70 2.07+ 0.72 1.75t 0.63 1.72+ 069  3.56
ar 2.00+ 0.68 2.19+ 065 191+ 0.68 1.72+ 065 4.65 A>C
AR 208+ 0.68 226+ 0.72 2.00+ 0.59 181+ 067 418 A>C
#eh 2.13+ 0.80 2.38+ 0.83 2.08+ 0.68 1.54+ 0.70  9.83°" A>C,B>C
BAr  2.16+ 0.86 236+ 0.84 2.12+ 0.76 1.71+ 1.01 468" A>C
fi& 238+ 0.89 261+ 084 234+ 0.80 190+ 1.02 538" A>C
w231+ 0.86 2.54+ 0.82 2.25+ 0.76 1.83+ 097  5.887 A>C
fik 2.16x 0.82 238+ 0.83 2.09+ 0.75 1.75+ 0.81 5.08" A>C
A& 221+ 0.79 244+ 0.82 2.16+ 0.67 171+ 078  7.127 A>C
BE 207+ 0.81 231+ 085 198+ 069 1.67+ 0.77  5.78" A>C
T35+ B RBE
*:p<0.05
**:p<0.01
*¥*.p<0.001



K- ZRERIHR~FRE - TR - RAENARTFHREZRARTH

24 REEA) @tad) Hae)

A (n=128)  (n=56) (n=51) (n=21)

F1 Tl

R &
A%  1.88+ 0.71 2.03+ 0.75 1.80f 0.70 1.64+ 0.56  2.87

A% 1.89+ 0.73 2.14+ 0.72 1.70+ 0.70 1.70+ 063  6.26" A>B,C
Py 1.89+ 0.69 2.11t 0.72 1.71+ 0.60 1.75¢£ 0.65 5.38° A>B

BP9 2.06t 0.70 228+ 0.71 1.93+ 0.65 1.79+ 0.66 548" A>B,C
KT 211+ 0.77 242+ 0.75 2.00+ 0.71 1.54+ 0.60 12.64™ A>B,C;B>C
F AP 222+ 0.81 253+ 0.78 2.09+ 0.72 1.67 0.74 1130 A>B,C
x4 239+ 0.83 2.69+ 0.81 222+ 0.69 198+ 093 8117 A>B,C
shEE 2.51+ 0.90 2.79+ 093 239+ 0.80 2.06t+ 0.87 6.197 A>C

AE 233+ 091 261+ 095 2.16+ 0.80 2.0i+ 088  5.06" A>B,C
KB 2,12+ 0.80 2.35+ 0.83 2.01+ 0.73 1.79+ 0.71 4947 A>C

SER 2.12+ 0.75 2.30+ 0.83 2.05+ 0.61 1.80+ 0.71  4.03° A>C

G4 201+ 0.81 225+ 0.89 190+ 0.69 1.61+ 0.65 5.95° A>C

Y 42
BEE 191+ 071 2.14+ 0.75 1.75¢ 0.63 1.70+ 068 536" A>B
A 224+ 0.84 248+ 092 2.07+ 0.73 2.03+ 0.75 4.03° A>B
B&E 226t 086 253+ 092 2.16% 0.76 1.79+ 0.71  6.657 A>C
Fr4  2.05t 0.78 2.25+ 0.84 197+ 0.70 1.70+ 0.71 424" A>C
#F9  2.02£ 0.80 2.25+ 0.89 1.91% 0.67 1.67+ 0.70 5107 A>C
At 42
BPY 1,92+ 0.80 2.13+ 0.83 1.81+ 0.78 1.59+ 0.65 4.24° A>C
. ¥
H H 1.85+ 0.75 2.07+ 078 1.71x 0.70 1.60+ 0.67 4.69° A>B,C
MRk 2.34%f 0.88 2.56+ 091 2.20+ 0.78 2.12+ 093  3.07

FHfat FREEE
*.p<0.05

**:p<0.01
¥ p<0.001
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REBUMAUER - FREVRPHYREZBRAUSH

R 24 EMEA) @YaB) HREC) e
e (n=128)  (n=56) (n=51) (n=21) P Fhma

£E B
L 1.77+ 0.70 1.92+ 0.74 1.72+ 0.63 148+ 062 294
EB  1.78+ 0.64 1.97+ 0.69 1.68+ 0.56 1.53+ 0.55 487 A>C
LB 175+ 0.64 201+ 0.71 1.55+ 0.47 1.57+ 0.60 873 A>B,C
R 1.80+ 0.65 2.08t 0.68 1.63+ 0.55 1.50+ 0.54 10.58" A>B,C
B2 187+ 0.66 2.14+ 0.73 1.73+ 054 1.51+ 044 10.14"" A>B,C
Fhe 1.94+ 0.76 226+ 0.79 1.84+ 0.65 130+ 042 15.82"" A>B,C;B>C
K4 191+ 0.76 2.17+ 0.81 1.82+ 0.67 1.40+ 052 938" A>B,C
B 1.77+ 0.73 1.93+ 0.79 1.75+ 0.67 139+ 058 437 A>C
e 2.11+ 0.80 2.38+ 0.84 201+ 0.71 1.62+ 0.61 832" A>B,C
4 2112 0.77 237+ 0.81 2,00+ 0.68 1.69+ 062 7.66° A>B,C
&P 205+ 077 2.26+ 081 198+ 0.71 1.68+ 064 498° A>C
Mt 194+ 0.75 2.15+ 086 1.87+ 0.62 1.53+ 054 596" A>C

P 2,13+ 0.76 237+ 0.84 2.08+ 0.61 1.65+ 065  7.657 A>C
B 2.03+ 0.79 2241 0.89 199+ 0.63 1.59+ 0.63 593" A>C

Pl 181+ 0.68 1.99+ 0.73 1.70+ 0.57 156+ 0.64 436 A>C
BRiEA  1.82+ 064 2.06x 0.73 1,68+ 049 1.52+ 0.51 8.27" A>B,C
FE3F 1.88+ 0.66 2.18+ 0.70 1.70+ 0.54 1.50+ 048 1297 A>B,C
B 195+ 0.68 221+ 0.75 1.79+ 0.60 1.66+ 044  8.06° A>B,C
Mds 2.02+ 0.83 2.34+ 0.88 194+ 0.70 133+ 047 1387 A>B,C;B>C
BAr 2.09+ 0.81 237+ 0.82 2.00+ 0.74 1.55+ 0.68  9.29"" A>C
P 231+ 088 2.59+ 091 2.23+ 0.78 1.75+ 0.74  8.18"" A>C
e9%  2.24+ 0.85 2.55+ 0.82 2.12+ 0.81 1.70+ 0.75 9.50"" A>B,C
#2113+ 0.84 235+ 0.89 2.10+ 0.77 1.60+ 061 675" A>C
A#  2.16x 0.80 2.40+ 0.89 2.09+ 0.68 1.70+ 0.63  6.57 A>C
BE 208+ 079 231+ 0.81 2.04+ 0.70 1.57+ 0.67 7.59"" A>C

Fiafhit HEERE
*.p<0.05

*%.0<0.01
**¥.p<0.001
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A0 EGRUEFE-MRE-FH- - RBERPFHRIEZRRETH

x 28 mMa(A) ate®) HELAcC
(n=128) (n=56) (n=51) (n=21)
e
RE 190+ 0.69 2.15+ 0.74 1.79+ 0.57 1.50+ 0.56  8.84™"
A% 1.86% 0.66 2.17+ 0.67 1.64+ 0.57 1.55¢ 048 1333™
£ 1.86% 0.71 2,18+ 0.75 1.65+ 0.62 1.54+ 048 11.49™
WP 196t 0.76 229+ 0.76 1.72+ 0.70 1.62+ 0.52 11.42™
KZ 207+ 0.80 245+ 0.80 1.89+ 0.69 148+ 0.56 1632
HAP] 2.11% 0.82 248+ 0.84 1.93+ 0.70 154+ 0.60 1447
X4 233+ 090 267+ 0.89 2.14+ 082 190+ 080  8.53"
shE 239+ 0.88 2.73% 0.99 2.18+ 0.68 1.96+ 0.66  9.04"
XE 226t 090 2.56+ 0.97 2.08% 0.77 1.94+ 0.77 585"
K 207+ 0.80 231+ 0.87 1.95t 0.70 1.74+ 0.64 5327
SR 2.12¢ 076 234+ 0.88 2.00+ 0.60 1.82+ 0.61  4.89"
£45 199+ 0.81 229+ 090 1.86+ 0.60 1.53+ 068  8.74™
A 42
BLE  1.89+ 0.71 220+ 0.71 1.68+ 0.63 1.53% 0.53 12.18™"
KM 2.19: 0.83 247+ 0.94 201+ 0.70 190+ 0.57 624"
BL&s 225+ 092 2.65% 0.97 2.02+ 0.73 1.79+ 0.79 11.00™
B4 205 0.82 228+ 094 191x 071 1.80+ 061  4.14°
#7P]  2.04+ 0.86 228+ 092 1.92% 0.79 1.66+ 0.70  4.94"
i
#iF7 198+ 0.78 220+ 0.86 1.86+ 0.71 166+ 0.54  4.89"
M s
AA  1.76: 0.71 209+ 075 1.53% 0.53 145+ 0.61 12.84"
Bk 2.24t 0.86 2.53% 0.92 2.07+ 0.83 1.91% 0.52  6.08"
FiEs RERE
*:p<0.05
**:p<0.01
*¥x.n<0.001
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FhEE

A>B, C
A>B, C
A>B, C

A>B, C

A>B, C

A>B, C
A>B, C
A>B, C
A>B, C
A>C

A>C

A>B, C

A>B, C

A>B, C
A>B, C

A>C

A>B, C
A>B, C




FE B M -5 REASRTEEREVENZANER

S P 3] & fie & SR EFHRR

o 1.00 -0.19° -0.17 0.15 0.25"
5| 1.00 0.61"" 0.43""" 0.16
g & 1.00 0.45" -0.00
g F 1.00 0.89""

SR EEEE 1.00

*:p<0.05

**.p<0.01
***:.p<0.001
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AR FELMRREE - BIRASRREHRZANER

AL @ M H] BMI
£ Bk
MR 0.271" -0.042 0.201°
E B 0.165 -0.047 0.2357
L 0.174 -0.061 0.268"
¥ Bt 0.153 -0.026 0.284"
By 0.106 -0.092 0.319™
T BE 0.148 -0.021 0.331™"
KA 0.143 -0,045 0.257"
¥ BA 0.167 -0.100 0.176
£33 0.177 -0.056 03117
ik 0.126 -0.071 0,278
% P9 0.223° -0.102 0.271"
T 0.173 -0.121 0.210°
P 0.179 -0.113 0.316™
& 5 0.167 -0.087 0.310™
e

di P 0.203" -0.025 0,230’

RE i 0.167 -0.017 0.278"
ia 2R 0.170 -0.046 0.291™"
% W 0.148 -0.120 0314
B dh 0.149 -0.062 0.368™"
7 Ar 0.201° -0.048 0.300™"
Pt 0.162 -0.040 0.285"
s Br- 2 0.190° -0.079 0.304™"
N 0.157 -0.064 0.279"
A 0.184° -0.067 0.357°"
B 0.206 -0.055 0.346™"

BMI: 88K §454%
*:p<0.05

**:.p<0.01

% p<0.001
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Bt B MRS ATE - RBILAR REE - R RS BR EI T2 AR :

A £ 8 4 3] BMI
B &
A& 0.250™ -0.091 0.262"
A% 0.230" 0.033 0.322""
2 P9 0.152 -0.002 0.295™
R P9 0.179° -0.070 0327
AL 0.195° -0.025 0.426""
& B P9 0.242" -0.111 0.382"*
% 18 0.236" -0.018 0.347"
SRk 0211 -0.073 0314
A E 0.271" -0.149 0.324™
X iE 0.205 -0.050 0.286"
8 R 0.169 -0.067 0.276"
£.185 0.145 -0.011 0.330
B¢ 42
& 0.205" 0.007 0.315™
K 02517 0.031 0.259"
R & 0.186" -0.032 0.288"
s 0.148 -0.041 0277
{47 P 0.136 -0.026 0.295™
B 42
#5 F9 0.281" -0.071 0.349""
i 43
BA 0.209° 0.027 0.309™"
5 Bk 0.170 0.018 0.285"

BMI: 588 % §454%

*:p<0.05
**.p<0.01
***:p<0.001
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AN ER -FREBRAEE HIRSMATELERZAHER -

AL i M 5] BMI
£ BR
e R 0.201° -0.081 0.279™
E B§ 0.159 -0.029 0.329™
B 0.225' -0.078 0.398""
P A% 0.176 -0.049 0.387"
e ] 0.133 0.150 0.405™
T B 0.190° -0.034 0.439™
K4 0.199° -0.101 0.382™
7 B 0.239" -0.133 0.298™
(=57 0.203° -0.124 - 0.390™"
a8 0.215° -0.118 0.3817"
4 P 0316  -0.184" 0.387™"
fif] 7T 0.255" -0.192° 0.381™
¥ B 0.263" -0.196" 0.428""
eh 5 0.240™ -0.167 0.432™
B
dl P 0.184° -0.032 0.332"
RSLiA & 0.184° -0.075 0.412°"
o A 0.169 -0.073 0.447™
% 0.102 -0.112 0.380™
# ¢h 0.193" -0.080 0437
T4 0.201" -0.072 0.391™
L% 3 0.197° -0.102 0.382°"
g % 0.291"  -0.159 04217
AN 0.192 -0.137 0.347™
A 0.205° -0.159 0.397™
BE 0.227 -0.135 0.411°"

BMI: ST 84
*:p<0.05

¥*:p<0.01
*%%.p<0.001
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A BB B S REEHRREE HRAURSBAELR2ANER:

AL £ ¥ e BMI
g iz
% 0213 -0.046 0.423"
A i 0.172 -0.012 0.446""
o 0.106 -0.045 0.426"""
A o 0.205° -0.126 0.436""
AL 0.191° -0.071 0.474""
Sl 0.197° -0.106 0.447""
* 18 0.243™ -0.055 0.385™"
s rE 0.225° -0.124 0.379™
AE 0.263" -0.18%8° 0.357°"
Kif 0.196 -0.160 0.361°"
MR 0.176 -0.126 0.339""
£.4% 0.114 -0.056 0.402"
By 42
MR 0.196" -0.035 0.439™"
AR 0.237" -0.065 0.340™
AR &% 0.228 -0.042 0.430™"
K& 0.176 -0.104 0.321™
# 1Y 0.162 -0.078 0.351"
BF 2
A F9 0.251" -0.110 0.403™"
) f
B A 0.206° -0.032 0:423™""
AR 0.203" 0.034 0.383™

BMI : S22 4542
*.p<0.05

**:.p<0.0]
***.p<0.001
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