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Table 1 Comparison of distance from the skin to the bone surface at Fengfu (GV 16) in different transverse angles
for healthy children of various age groups (mm, x+s)

Il £ i 454 (204) 5441 (2041) 642 (2011) 7HH (2041) 8441 (2041)

0° 25.93+4. 03 27. 08+6. 12 27. 45+3. 60 28.26+6. 15 28. 62+5. 65

5° 26. 12+4. 11 27. 06x6. 11 27. 64+3. 65 28. 39+6. 33 28. 75%5. 66

10° 26. 53+4. 20 27. 60+6. 39 28.32+3. 82 28.53+6. 16 29. 14%5. 74

15° 27.48+4.52 28.75+7. 05 29. 80+4. 35 29. 87+6. 56 30. 1546. 24

20° 29.41+5. 06 30. 96+8. 12 31.99+3. 72" 32.29+7. 39 32.38+7. 14

25° 32. 986, 49" 35.16+10. 317" 36. 4245, 73"V 36.99+10. 01" 37.039. 08"

30° 39. 409, 29* V<) 43.29+13. 4290 43. 85+7. 68V 44. 6111, 929V 45. 45+10. 71V

35° 48. 2248, 442000 51.72+11. 464900 52. 1745, 69* V0% 53. 3948, 55¢/ 00 53. 6549, 40"V

TE: ASRARE i 20 191 321208 A WU AR 2 A 3], ORI B 40 MFEAR

a) GAAEIEA 07 LA, P<<0.05; b) SAMFMEAL 5" LAY, P<0.05; o) SAMFIRAII0°ILE:, P<0.05; d) SAMERAI5 L, P<
0.05; e) HAAFMEA 20° AL, P<<0.05; 1) HAFERRA25 L, P<0.05; g) SAMFMRA30° AL, P<<0.05; h) 54 % A [RIIEMAELL

&, P<0.05.
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Table 2 Comparison of the distance from the skin to the bone surface at different sagittal angles of Fengfu (GV 16)

in healthy children of various age groups

(mm, Xs)

) AR B 44 4 (2041) 54 21.(204)) 6 4 21 (20 f4i]) 72420 41) 8421 (20441])
40° 14.90+3. 19 16.03+3. 88 16. 26+3. 06 17. 42+2. 88 17. 89+4. 27
35° 15. 13+3. 07 16. 14+3. 66 16. 45+2. 96 17. 60+2. 95 18. 06+4. 15
30° 15. 41+3. 05 16. 50+3. 49 16. 88+2. 85 17.93+3. 01 18. 38+3. 99
25° 15.98+2. 97 17.03+3. 39 17. 5622. 80 18.51+2. 96 18. 96+3. 94
20° 16. 85+2. 85 17. 83+3. 37 18. 43+2. 77 19.31£2.92 19. 78+4. 07
15° 18. 05+2. 87 18.95+3. 33 19. 49+2. 83 20.57+3.27 20.93+4. 28
10° 19. 55£2. 89" 20. 39+3. 57" 20. 89+3. 36 21.57+3. 55 22.29+4. 56
5° 21. 5043, 010 22.25+4, 00 22.26%3. 73" 22.74+4. 13" 23, 72+5. 06"
0° 23,3943, 74400 23. 754, 6400 23. 964, 67" 24, 204, 90 25.07+5. 5700
-5° 24, 78+4, 22"V 25. 5545, 1800w 25. 875, 9570 26. 53+5, 38" V0 27.36+5. 16"V
-10°  25.52+3, 50V V0 26. 284, 97"V 27. 036, 18" V0e 27.75+5. 500V 98 7044, 9TV
-15°  26.09+2, 79"V 26. 514, 10" V00 27. 606, 10"V 28. 45+5, |70V 98 8843, g4I DI
=20°  26.35£2, 47D 26. 683, 79"V 97 8146, 16V 28. 14+4, 86"V 98 5443 36D
=25°  26.41£2, 347D 26. 783, 57V 97 8846, 4300V 28. 224, §70VIVIN 98 3543 (D0
-30°  26.21%2. 559000 27.01%3. 490V 98 0+, 87V VNI 98 3645 g7V 98 514p 77PN
-357  26.47%2. 92V D) 27.3943, 5500V 98 4147 430V 98 9615, 66T VNN 09 2443, 449DV
—40°  27.21£3, 33000 98 644, 04 IDIDIN 09 1628, 160V 29 7846, 59NV g 9544 5EHIDIDD
H: oa) HAMERA40° IR, P<0.05; b) SAMERA35° IR, P<0.05; ¢) SARMGRLI30°HE, P<0.05; d) SARMRL 25,

P<0.05; e) HAAFMEA 207 WAL, P<0.05; ) SAM RIS HLE, P<0.05; g) SAMFRLII0°HE, P<0.05; h) SAAFIRALS LA,

P<0.05; i) 5AERH 0 I, P<0.05.
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I, THH-10"~-35" %M FEME, 854-10"~
-20° f%-30° . —-35° £ B RUR 7R 1k 2 B T
PR B R TAAE WA 2 5°~40° £ M - (P<<0.05) ;
4B THH . 8% H-40"F KU/ Ik 2 B i
BR T AE WY 2 0° ~40° £ 0 52 A B2 (P<<0.05)
FERTAT I G AR RE b, A5 AR 2 (] A BE 5 LA 25 S5 3
TG E L (P>0.05).
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Imaging Measurement of the Safe Distances of Acupuncture at Fengfu (GV 16) in Children Aged 4 to 8
Based on CT Three-Dimensional Reconstruction
LI Kun'?, WANG Tianyi’, WANG Xing', LI Zhijun'?, WU Peng'?, YANG Yang', HAO Yunteng', ZHAO
Hailong', MA Yuan', ZHANG Shaojie'
1. School of Basic Medicine, Inner Mongolia Medical University, Hohhot, 010110; 2. School of Chinese Medicine, Beijing University
of Chinese Medicine; 3. First Clinical Medical School, Inner Mongolia Medical University
ABSTRACT Objective To measure the distance from the surface of Fengfu (GV 16) to the deep important bony
structures in children aged 4 to 8 years based on CT three-dimensional reconstruction technology, thereby providing
imaging reference data for clinical acupuncture safe operations in terms of different age groups and needle insertion
angles. Methods Cervical CT image data were collected from healthy children aged 4 to 8 years with five age
groups (4-, 5-, 6-, 7-, 8-year-old groups), 20 cases in each group. The images were imported into Mimics 21. 0 soft-
ware for three-dimensional reconstruction. The straight-line distances from the skin model surface of the Fengfu
(GV 16) to the first underlying bony barrier (such as the lower edge of the occipital bone, the posterior arch of the atlas
vertebra ) were measured at intervals of 5° on both the transverse section (0° + 35°) and the sagittal section (40°
upward to 40° downward on the diagonal). The correlation between the measured distance, age, and angle was analyzed.
Results In the transverse and sagittal sections, the measured distance from the skin surface to the underlying bone
of Fengfu (GV 16) at each angle increased with age. In the transverse section, the increase was relatively small within
the 0° to 20° angle range, whereas a more pronounced increase was observed when the angle exceeded 20°; at measure-
ment angles of 30° to 35°, the distance of the skin surface to the bone at Fengfu (GV 16) in the 7- and 8-year-old
groups was significantly greater than that in the 4-year-old group (P<<0.05). In the sagittal section, the measured
distance from the skin surface to the bone at Fengfu (GV 16) was shortest and changed gradually at oblique upward
angles of 15° to 40° within each age group, and increased markedly at near-vertical angles of 0° to 10°; it was longest
at oblique downward angles of —40° to —=5° and showed relatively gradual changes. Conclusion This study obtained
the imaging distance data from Fengfu (GV 16) to the surrounding bony structures in children aged 4 to 8 years
through three-dimensional modeling, finding that this distance has clear age and angle dependence, which can pro-
vide quantitative evidence for developing individualized and precise safe acupuncture schemes at Fengfu (GV 16) in
pediatric clinical practice.
Keywords Fengfu (GV 16); acupoint anatomy; children; acupuncture; three-dimensional reconstruction
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