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Clinical anatomical study on the treatment of tarsal tunnel syndrome with four-point vertical acupotomy SUN Xiao-
jie ,SHI Chong,LI Yun-nan,LAN Yang-jing, WANG Jian-wei,ZHANG Wei-guang,and LI Shi-liang*. * Department of
Acupuncture ,China—Japan Friendship Hospital , Beijing 100029, China

ABSTRACT Objective : To explore safety and accuracy of four-point acupotomy for the treatment of tarsal tunnel syndrome
regarding release of ankle tunnel flexor retinaculum to provide an anatomical basis of clinical treatment. Methods : Twenty-nine
adult specimens (15 males and 14 females) fixed with 10% formalin,aged from 47 to 98 years old with an average age of
(81.10+11.14) years old,29 on the right side and 29 on the left side ,which were selected for the study from September 2020 to
October 2020. Simulate the operation of loosening flexor retinaculumt with a needle knife on the human specimen,and place
the specimen on the frog position of lower limbs with medial malleolus upward to determine the center of medial malleolus.
Choose 4 different positions near the flexor retinaculum to insert the needle so that the needle body was perpendicular to skin
and cutting edge direction was perpendicular to the running direction of the flexor retinaculum. The needle knife penetrates the
skin and explores slowly. When the flexor retinaculum was reached , the needle tip may touch the tough tissue. At this time, the
cutting is loosened for 4 times. After acupotomy release operation was completed , make a lateral incision on the skin surface a-

long acupotomy direction,open the area of the exposed flexor retinaculum,dissecting layer by layer,observe and record the
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needle knife and its surrounding anatomical structure. The length of acupotomy cutting marks of flexor retinaculum was mea-
sured by electronic vernier caliper. The safety and accuracy of acupotomy loosening of ankle canal flexor retinaculum were e-
valuated by observing the number and degree of ankle canal contents such as tendons and nerves injured by needle knife. The
safety is to count the number of cases of acupotomy injury to the contents of the ankle canal,and to calculate the injury rate,
that is, the number of injury cases/total cases x 100%. The effective release was defined as the release length L = W/2 (W is
the width of the flexor retinaculum , defined as 20 mm ). Results: For safety, there were no acupotomy injuries to nerves or blood
vessels in 58 cases, 26 cases injuried to posterior tibial tendon which 17 of these tendon injury cases, the tendon was penetrated
and severely injured,and flexor digitorum longus tendon was injured in 12 cases. Among these cases,tendon was penetrated
and severely injured in 4 cases, and total injury rate was 32.14%. No nerve and vessel injury on ¢3 and ¢4 point. For accuracy,
58 specimens were successfully released. The length Lc of releasing trace for acupotomy was (10.40+1.36) cm,and length
range 6.38 to 12.88 cm. Among all cases, the length of releasing trace was =10 mm in 37 cases. The overall success rate of re-
lease was 100.00%. Layered structure of ankle tube flexor retinaculumt:fiber diaphragm from flexor retinaculum divides con-
tents of ankle tube into different chambers inward , and fiber diaphragm meets here to synthesize a complete flexor retinaculum
at the midpoint of the line between the medial malleolus tip and calcaneal tubercle (above the neurovascular course ). Conclu-
sion : Four-point needle-knife method of releasing flexor retinaculum for the treatment of tarsal tunnel syndrome is performed at
the attachment of the two ends of flexor retinaculum;the tendon,but not the nerves and blood vessels,is easily damaged. It is
safe to insert needle on the side of calcaneus. The extent of release is relatively complete,but due to the "layered" structure of
the flexor retinaculum, classic surgical technique could only release one layer of flexor retinaculum when a needle is inserted at
the edge of the bone and cannot achieve complete release of the full thickness of the flexor. Therefore, it remains to be deter-
mined whether the desired effect can be achieved clinically.
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Fig.1 Schematic diagram of defined area of flexor retinaculum in ankle
Take center of medial malleolus as point a,and calcaneus at the distal end
of medial foot to the tip of medial malleolus as point b. Two straight lines
are drawn at the proximal and distal 1 ¢m of ab line,a’b’ line and a”b”
line which are defined as the range of the flexor retinaculum, respectively,
and the range between the two lines is defined as the range of the flexor
retinaculum. Take the posterior edge of the medial malleolus,the anterior
edge of the medial malleolus and the groove in front of the medial process
of the calcaneal tubercle at the intersection between depression on the
body surface and lines a"b" , that is, the needle is inserted into the four at-

tachment points on the inside of flexor retinaculum (point ¢1,¢2,¢3,c¢4)
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Fig.2 Schematic diagram of the posterior tibial tendon injured by the tip

of the needle 1 stands for posterior tibial tendon ;2 stands for flexor reti-

naculum of ankle canal ;red shears refers to posterior tibial tendon dam-

aged by needle knife
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Fig.3 Measurement of needle knife cutting mark length of flexor retinac-

ulum (L)
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Fig.4 Schematic representation of tarsal tunnel contents 4a. Schematic map of flexor

retinaculum (drawed by author 1 stands for medial malleolus ;2 stands for flexor retinacu-

FERAE X T 2Rk Z 2, 0 A
D3 B B N, 1 U AR

FEOZA S P 5 1 LA
FLSAE T R T 2 I 5 R SR gt A
el FEEE A 20 ZFTRLX 2 A ST A

lum and its fibrous diaphragm ;3 stands for calcaneus; 4 stands for posterior tibial tendon;

5 stands for flexor digitorum longus tendon ;6 stands for posterior tibial vein;7 stands for
posterior tibial artery ;8 stands for posterior tibial vein;9 stands for posterior tibial vein; 10
stands for longus flexor tendon; 11 stands for the point of maximum pressure on the flexor

retinaculum ~ 4b. Model map of flexor retinaculum,nerve and blood vessel (screenshot by

3D Body soft ware)
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