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Abstract: The aim of this study was to examine the 
thicknesses of muscle and fatty tissue layers at acu-
points in the lower back for different body types in or-
der to elucidate safe needling depths. Using CT scans, 
our study revealed that two factors, namely body type 
and location of specific acupoint, are significantly re-
lated to the thickness of muscle and fatty tissue. The 
overweight group had thicker layers of both fatty and 
muscle compared to that of the normal- and under-
weight groups. Among the different acupoints studied, 
the variation in thickness of muscle tissue was much 
greater than that of fatty tissue. Additionally, the 
thickness of muscle tissue at a specific acupoint was 
found to be 士 2.5-7.0 times that of fatty tissue. 

ACUPUNCTURE has been used for centu-
ries in China to treat various physical and 
mental disorders. Its therapeutic effects are 
observed not only in clinical practice, but 
also in clinical research.'-'3 However, an-
cient and contemporary sources on acu-
puncture indicate various needling depths. 
Although the implication is that their sug-
gested depth ranges are safe, the question 
arises whether, e.g., this would apply uni- 
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versally to patients of all body types, and 
therefore, a more definitive guideline is 
needed.'4'5 

When practitioners apply acupuncture, 
the depth of needling is determined by their 
training and clinical experience. However, it 
is apparent that needle insertion beyond a 
safe depth could result in serious conse-

quences, e.g., including pneumothorax, 
damage to other internal organs andlor in-
ternal bleeding, especially for acupoints on 
the chest and back.'6'8 For this reason, it is 
important to be able to determine the safe 
needling depth; in other words, the depth 
beyond which the needle tip must not pen-
etrate. Therefore, for purposes of the present 
study, following penetration of the skin sur-
face, the safe needling depth is defined as a 
depth no greater than the combined thick-
ness of the muscle and fatty tissues at a 
given acupoint. 

Using modern technology, this study 
sought to quantify the thickness of muscle 
and fatty tissue layers at selected acupoint 
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Table 1. 
Summary of acupoints and their assigned numbers 

for purposes of evaluation by CT scan 

Assigned 
number Meridian Acupoint name 
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4
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67
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i 	Governor 
2 	Governor 
3 	Governor 
4 	Governor 
5 	Governor 

Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder 
Bladder  

Jinsuo 	(GV-8) 
Zhongshu (GV-7) 
Jizhong (GV-6) 
Xuanshu (GV-5) 
Mingmen (GV-4) 
Ganshu (BL-18) 
Hunmen (BL-47) 
Danshu (BL-19) 
Yanggang (BL-48) 
Pishu 	(BL-20) 
Yishe 	(BL-49) 
Weishu (BL-21) 
Weicang (BL-50) 
Sanjiaoshu (BL-22) 
Huangmen (BL-51) 
Shenshu (BL-23) 
Zhishi 	(BL-52) 

sites for different body types with the goal of 
elucidating safe needling depths. 

Materials and Methods 

A total of 103 subjects (46 males, 57 
females) were recruited from Mackay Hos-
pital (Taipei, Taiwan). Age range: 18-82 
years; mean: 50.7 years. 

The lower back of each subject was 
scanned via computed tomography to mea-
sure the thickness of muscle and fatty tis-
sues in the region of 17 acupoints of the 
Governor vessel and Bladder meridian. 

Class坑cation ずBoみ乃pe 
All subjects were classified as one of 

three body types (overweight, normal 
weight, underweight) according to criteria 
from" The Method for Calculation of Ideal 
Body Weight for Adults in Taiwan," pub-
lished by Taiwan's National Department of 
Health (NDH), 1976, as follows: 

i. Calculation of Ideal Body Weight: 
According to NDH, the ideal body weight for 
adult males measuring 170cm in height is  

62 kilograms; the ideal weight for adult 
women measuring 158cm is 52 kilograms. 
For adult males taller or shorter than 
170cm, the ideal body weight is calculated 
as follows: 

(subject height - 170) x 0.6 + 62kg 

Thus, the ideal weight for a male mea-
suring 185cm in height would be: 

(185-170) x 0.6 + 62kg = 71kg 

For adult females taller or shorter than 
158cm, the ideal body weight is calculated 
as follows: 

(subject height - 158) x 0.5 + 52kg 

2. Determination of Body Type: Study 
subjects with weights within 10% of the 
NDH ideal were categorized as normal 
weight; those over or under 10% of the ideal 
weight for their height were categorized as 
overweight or underweight, respectively. 

Location ずAcupoints 
A total of 17 adupoints on the lower 

back were selected for study. This group 
consisted of five acupoints on the Governor 
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vessel and 12 acupoints on the Bladder me-
ridian, right side only. The points were as-
signed numbers 1-17 for purposes of the CT 
scan comparisons (see Table i). 

The acupoints on the Governor vessel along 
the thoracic segment consisted of: Jinsuo 
(GV-8), Zhongshu (GV-7), Jizhong (GV-6) 
which are located between the spinous pro-
cesses of T9 and Tio, TiO and Til, and Til 
and P12, respectively. Acupoints along the 
lumbar segment consisted of Xuanshu (GV-5) 
and Mingmen (GV-4), which are located be-
tween the spinous processes of Li and L2, 
and L2 and L3, respectively. The Mingmen 
acupoint on the back corresponds with the 
level of the navel on the abdomen. 

The acupoints of the Bladder meridian 
are located lateral to the Governor vessel 
points. Specifically, acupoints Ganshu 
(BL-18) and Hunmen (BL-47) are 1.5 and 
3.0 body units (cun) lateral, respectively, to 
Jinsuo (see Figure i). 

Acupoints Danshu (BL-l9) and Yang-
gang (BL-48) are 1.5 and 3.0 units lateral, 
respectively, to Zhongshu (see Figure 2). 
Acupoints Pishu (BL-20) and Yishe (BL-49) 
are located 1.5 and 3.0 units lateral, respec-
tively, to Jizhong (Figure 3). Figure 4 shows 
the locations of Weishu (BL-21) and Wei-
cang (BL-50), which are 1.5 and 3.0 units 
lateral, respectively, to the area between 
Ti2 and Li. 

The locations of Sanjiaoshu (BL-22) and 
Huangmen (BL-51) are 1.5 and 3.0 units 
lateral, respectively, to Xuanshu (Figure 5). 
Acupoints Shenshu (BL-23) and Zhishi 
(BL-52) are i.5 and 3.0 units lateral, re-
spectively, to Mingmen (see Figure 6). 

Measurement げ Thickness ず』んscie and 
Fatか Tissue Layers at Each Acupoint 

For purposes of this study, the depth of 
the acupoints of the Governor vessel were 
defined as the distance from the skin surface 
to the epidural space, whereas the depth of 
acupoints for the Bladder meridian were de-
fined as the distance from the skin surface  

to the inner muscle layer of the lower back. 
The depth o f each acupoint was measured 
by computed tomographic scan (Somatom 
DRH, Siemens, Germany). 

Statistical Analysis 
One-way analysis of variance (ANOVA) 

was used to compare mean differences in 
thickness of muscle and fatty tissues be-
tween the three body types. If significant 
differences were detected by the overall test, 
the Tukey procedure for pairwise compari-
sons was then used to examine the signifi-
cant differences between any two body types. 

Results 

Among the 103 subjects, 41 were classi-
fled as overweight, 48 as normal weight, and 
i4 were underweight. The average ages for 
the three groups were 52.7, 49.9 and 47.5 
years, respectively. 

To examine whether there exists differ-
ent thicknesses of fatty tissue at a given 
acupoint for the different body types, 
ANOVA was applied. Table 2 shows the 
mean thickness of fatty tissue at the acu-
points in the lower back for all subjects and 
for subjects classified according to body type. 

Without considering body type, the 
three deepest acupoints are Jinsuo, Zhong-
shu and Jizhong (mean depths: i.70, 1.64, 
and 1.60cm, respectively). The three acu-
points with the least thick fatty tissue were 
Yishe, Yanggang and Weicang (mean 
depths: i.00, 1.01, and 1.02cm, respectively). 

After classifying by body type, we found 
that the overweight group had the thickest 
mean fatty tissue layers for all acupoints, 
and the underweight group had the least 
thick mean fatty tissues. From ANOVA re-
sults, we found that the mean thickness of 
fatty tissues were significantly different 
among the three groups at all acupoints. 
The results of Tukey pairwise comparisons 
show that the mean depth of fatty tissue for 
the overweight group was significantly 
greater than that for the normal weight and 
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Table 2. 
Thickness of fatty tissue at selected acupoints as determined by CT scan in 

(a) all subjects and (b) subjects categorized by body type 

Acupoint 
All subjects 

(n=103) 

Over- 
weight (A) 

(N-41) 

Normal- 
weight (B) 

(N-48) 

Under- 
weight (C) 

(N-14) 

Variance 
ratio 

(F-value) 
Pairwise 

comparison 

Jinsuo 1.70士0.08 2.26士0.11 1.46士0.07 0.87士0.07 36.1*** A>B, C; B>-C 
Zhongshu 1.64士0.08 2.26士0.11 1.33士0.07 0.87士0.07 37.4*** A>B, C; B>C 
Jizhong 1.60士0.08 2.28士0.11 1.25士0.08 0.83士0.08 44.9*** A>B, C 
Xuanshu 1.29士0.08 1.86士0.14 0.97士0.08 0.73士0.08 23.1*** A>B, C 
Mingmen 1 士0.07 .17 1.65士0.12 0.91士0.07 a66士0.07 20.4*** A>B, C 

Ganshu 119土0.06 1.54士0.10 1.01士0.06 0.75士0.06 18.4*** A>B, C 
Hmrnien 1.06士0.06 1.46士0.09 0.85士0.05 a59士0.05 28.1*5* A>B, C 
Danshu 1.16士0.06 1.55士0.12 0.96士0.05 0.69士0.05 17.7*5* A>B, C 
Yanggang 1.01士0.05 1.37士0.10 0.82士0.04 0.59士0.04 23.2*5* A>B, C 
Pishu 1.19土0.06 1.53士0.09 1.03士0.06 0.77士0.06 16.7*** A>B, C 

Yishe 1.00士0.05 1.32士0.09 0.84士0.06 0.62士0.06 16.2*5* A>B, C 
Weishu 1.14士0.05 1.47土0.09 a99士0.06 0.69士0.06 18.8*** A>B, C 
Weicang 1.02士0.06 1.32士0.09 0.87士0.06 a63士0.06 14.2*** A>B, C 
Sanjiaoshu L12士0.06 1.45士0.11 0.97士0.06 0.71士0.06 12.9*5* A>B, C 
Huangmen 110士0.06 1.38士0.09 0.99士0.09 a64士0.09 10.6*5* A>B, C 

Shenshu 1.15士0.06 1.43士0.11 1.02士0.06 a79士0.06 9.5*** A>B, C 
Zhishi 1.32士0. 10 1.68土0.20 1.22士1. 10 a61士0. 10 7.1** A>C 

* P<0.05; ** P<0.01; *** P<0.001 

underweight groups, except for the Zhishi 

(BL-52) acupoint. 

In addition to the significant differences 

between normal weight and underweight 

groups, the mean thickness of fatty tissue 

for the normal weight group was signifi-

cantly greater than that for the underweight 

group at acupoints Jinsuo and Zhongshu. 

For acupoint Zhishi, only one significant 

difference was observed between the over-

weight and underweight group. 

Table 3 shows the mean thickness of 

muscle tissue for acupoints of the lower back 

for all subjects and for subjects classified by 

body type. Without taking into account body 

type, the three deepest acupoints are Shen-

shu, Sanjiaoshu and Weishu (mean depths: 

8.12, 6.65, and 6.01cm, respectively). The 

three acupoints with the least thick muscle 

tissue were Hunmen, Yishe and Yanggang 

(mean depths: 3.10, 3.18, and 3.18cm, re-

spectively). 

After categorizing by body type, we 

found that the overweight group has the 

thickest mean muscle tissue for all acu-

points. From the ANOVA results, we found 

that the mean thickness was statistically 

significant for the three groups at all acu-

points. The results of Tukey pairwise com-
parison show that the mean thickness for 

muscle tissue for the overweight group was 

significantly greater than that for the nor-

mal or underweight groups except for acu-
points Ganshu, Sanjiaoshu, Shenshu and 

Zhishi. 

In addition to the significant difference 

between the overweight and the other two 

groups, the normal weight group had a 
greater mean thickness of muscle tissue 

than the underweight group at acupoints 

Jinsuo, Zhongshu and Mingmen. For the 

Ganshu acupoint, the overweight group had 

a significantly greater mean thickness than 

the normal weight group, and the normal 
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Table 3. 
Thickness of muscle tissue at selected acupoints as determined by CT scan in 

(a) all subjects and (b) subjects categorized by body type 

Acupoint 
All subjects 

(n=103) 

Over・ 

weight (A) 
(N・41) 

Not・mal・ 

weight (B) 
(N・48) 

Under. 
weight (C) 

(N-14) 

Variance 
ratio 

(F・value) 
Pairwise 

comparison 

Jinsuo 423士0.09 495士0.14 3.87土0.09 3.31士0.17 36.4*** A>B, C; B>C 
Zhongshu 4.14士0.10 4.85士0.15 3.79士0.09 3.24士0.16 31.8*** A>B, C; B>C 
Jizhong 4.08士0.11 4.87土0.15 3.67士0.12 &16士0.19 30.8*** A>B, C 
Xuanshu 3.95士0.10 4.56土0.15 3.63士0.13 3.26士0.21 16.6*** A>B, C 
Mingmen 4.22士0.10 472士0.14 407士0.11 3.21士0.25 17.7*** A>B, C; B>C 

Ganshu 5.18土0.10 551士0.15 5.13士0.13 4.34士0.23 8.7*** A>B, B>C 
Hunmen a10士0.07 3.45士0.12 2.90土0.09 2.71土0.18 9.9*** A>B, C 
Danshu 5.33士0.11 595士0.16 504士0.14 4.49士0.30 14.6*** A>B, C 
Yanggang 3.18土0.07 a51士0.11 3.00土0.10 2.84士0.16 8.1*** A>B, C 
Pishu 5.71土0.11 6.31士0.15 5.44士0.16 4.87土0.34 12.7*** A>B, C 

Yishe 3.18士0.07 3.51士0.11 3.00士0.10 2.84士0.16 8.1*** A>B, C 
Weishu 6.01土0.11 6.41土0.13 5.86士0.16 5.34士0.33 6.6** A>B, C 
Weicang 3.37士0.08 3.71士0.12 324士0.09 284士0.24 9.1*** A>B, C 
Sanjiaoshu 6.65士0.14 7.00士0.16 6.69士0.22 5.53士0.41 6.5** A>C, B>C 
Huangmen 3.61土0.09 397土0.14 a50土0.12 2.96士0.24 8.2*** A>B, C 

Shenshlユ 8.12士0.14 8.13士0.20 8.56士0.16 6.59士0.46 13.1*** A>C, B>C 
Zhishi 4.45土0.11 471士0.16 4.61士0.14 3.16土0.29 13.3*** A>C, B>C 

* P<0.05; ** Pく0.01; ***P<0.Jfl 

weight group had a greater mean thickness 

than the underweight group. For acupoints 

Sanjiaoshu, Shenshu and Zhishi, the mean 

thickness of the overweight and normal 

weight groups were significantly higher 

than that of the underweight group. 

Discussion 

Several findings deserve comment. The 

results reveal that two factors, namely body 

type and location of specific acupoint, are 

significantly related to the thickness of 

muscle and fatty tissue layers. The over-

weight group had thicker muscle and fatty 

tissue compared to that of the normal weight 

and underweight groups. However, the dif-

ferences in muscle and fatty tissue thickness 

between the normal weight and under-

weight groups at the various acupoints are 

not all significant. Among different acupoints, 

the variation in muscle thickness is much 

greater than that of fatty tissue thickness. 

In addition to variation in thickness, the 

muscle thickness of a specific acupoint was 

determined to range from approximately 2.5 

to 7.0 times that of the fatty tissue thickness. 

Among the acupoints examined, the 

upper three acupoints of the Governor vessel 

(i.e., Jinsuo, Zhongshu, and Jizhong) have 

the greatest thickness of fatty tissue, 

whereas the three outer most superior acu-

points of the Bladder meridian (i.e., Yang-

gang, Yishe, and Weicang) have the least 

thick fatty tissue. Acupoints Hunmen, Yang-

gang and Yishe have the least thick muscle 

tissue. 
Among the Bladder acupoints studied, 

those located o n the more inferior portion of 

the meridian (i.e., Weishu, Sanjiaoshu and 

Shenshu), have the thickest muscle tissue. 

Aid subjects surveyed in this study were 

of Oriental descent. The formulas for calcula-

tion of ideal body weight and the parameters 

for categorizing overweight and under- 
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Figurei. 
CT scan at the level of acupoints 

Hunmen (7), Ganshu (6), and Jinsuo (1) 
・ 一 

Figure 2. 
CT scan at the level of acupoints 

Yan22ang (9). Danshu (8). and Zhon2shu (2) 
ン誓、ソ 

月gure3. 
CT scan at the level of acupoints 

Yishe (11), Pishu (10), and Jizhong (3) 

Figure 4. 
CT scan at the level of acupoints 

Weicang (13) and Weishu (12) 

Figure 5. 
CT scan at the level of acupoints 

Huangmen (15), Sanjiaoshu (14), and Xuanshu (4) 

Figure 6. 
CT scan at the level of acupoints 

Zhishi (17), Shenshu (16), and Mingmen (5) 
‘ノ・一・ノ 

Figures i・7. CT scans imaged through the transverse plane at the level between the spinous processes of 
thoracic and lumbar vertebrae corresponding to the bei of the 17 acupoints in this study. The scans show 
the varying, thicknesses of muscle and fatty tissues indicating the maximal available safe needling depth. 
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weight individuals corresponded to criteria 
set forth for Taiwanese citizens. Undoubt-
edly the ideal body weights and criteria for 
body type categorization would vary in 
populations of different races, e.g., Cauca-
sian, African, Native American, etc., or in 
populations of mixed descent such as in the 
U.S. Thus, we would anticipate that base-
lines for "normal" weight will differ among 
racial types andlor from country to country. 
Nevertheless, we suggest that our general 
finding will also be valid for those popula-
tions; namely, safe needling depths are de-
pendent upon the combination of two fac-
tors: the location of specific acupoints and 
the body type (underweight, normal weight, 
or overweight). Hopefully our colleagues 
worldwide can provide additional investiga-
tion. 

Conclusion 

To measure the thickness of muscle and 
fatty tissue layers within selected acupoint 
regions, our study used computed tomogra-
phy, which provides the most reliable mea-
surement. Although the ancient texts on 
acupuncture mention the different needling 
depths, the optimal depth for clinical effi-
cacy for acupoints (1) varies and (2) may not 
be identical to the m'vimum available safe 
needling depth. Therefore, even though one 
may have an understanding of the theoretic 
range for safe needling, it is important to 
establish a patient's body type and the 
thickness of muscle and fatty tissue of each 
acupoint before administering acupuncture. 
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