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Study on mechanism behind of tissue necrosis following injection of hyaluronic acid filler

HUANG Ming-huan', SONG Jian-xing'* , DU Zhen-feng’
1. Department of Medical Cosmetic, Eastern Hospital, Tongji University, Shanghai 200120, China
2. Department of Plastic Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract | Objective  To investigate the mechanism of tissue necrosis following injection of hyaluronic acid.
Methods Twenty New Zealand white rabbits (40 ears) were used to establish ear complex tissue flap models with blood supply
only from the central pair of artery and vein by ligating the anterior pair and other branches. Then the animal models were
randomly divided into 4 groups. Group A, B and C were injected with 0. 2 ml hyaluronic acid into the periphery of the root
portion of the central artery, central vein and central artery, respectively; Group D received cutting and ligation of the central
artery (control group). The visual findings, microcirculation changes, skin temperature and percutaneous oxygen saturation
were examined at 1, 7, and 14 days after injection. The animals were sacrificed on the 14" day and the ears were studied
pathologically. Results All the groups showed different degrees of tissue ischemia. In Group A and D the skin temperature and
oxygen saturation were not significantly different before and after injection of hyaluronic acid. The skin temperature and oxygen
saturation were decreased one day after injection in Group B, and they gradually increased thereafter (P<C0.05). All the ears in
Group A, B and D survived. The skin temperature and oxygen saturation in Group C were significantly decreased after injection
of hyaluronic acid (P <C 0. 05), and all the ears in Group C developed skin ulceration and necrosis after 7 days.
Conclusion Injection of hyaluronic acid into the artery can cause obstruction of distal arterioles and microcirculation disorder,
which might be the main cause of skin tissue necrosis.
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Fig 1 General observations of rabbit ears in each group after injection of hyaluronic acid

Al1-A3:. 1d, 7 d, and 14 d after injecting hyaluronic acid into the periphery of the root portion of the central artery; B1-B3: 1 d, 7 d, and 14 d
after injecting hyaluronic acid into the central vein; C1-C3: 1 d, 7 d, and 14 d after injecting hyaluronic acid into the central artery; D1-D3; Cut-

ting and ligation of the central artery

2.2 REFREMZ BRI EHNESHANE  FEEBI, ZRA G FE L (P<0.05);C 4,
TAH I L 25 5 TC G0 12 5 S0, Bz 3 2 1 0 5 3 A TG EE 1 R B 200N B S AR RE AR A K
A D W EET SIS R AR K, 25 % TS VL ESASEE L (P<0.05),

TR S BAS  FEREH 1 REIRBE T .

®1 HFAHBEKREBLLE
Tab 1 Skin temperature in each group
n=10, r+ts, §/°C

Post-injection

Group Pre-injection F(P)
Day 1 Day 7 Day 14

A 32.8242.17 32.3242.91 30.2042.15 30.9641. 46 2.15(0.15)

B 31.66+2.32 28.46+1.63 30.32+1.24 30.38+1.74 9.99¢0.01)

C 30.5440.52 19.4843.68 19.0243.41 18.44+2.32 23.39(0.01)

D 30.78+1.78 31.36+1.87 30.7041. 42 30.9241. 67 0.24(0.87)

F(P) 1.57(0. 235) 24.30(<20.01D) 23.39(0.01) 56.98(<0.01)

Group A: Injecting hyaluronic acid into the periphery of the root portion of the central artery; Group B: Injecting hyaluronic acid into the cen-

tral vein; Group C: Injecting hyaluronic acid into the central artery; Group D: Cutting and ligation of the central artery
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Tab 2 Comparison of oxygen saturation between different groups

Post-injection

Group Pre-injection F(P)

Day 1 Day 7 Day 14
A 92.041. 87 89.641.82 90.8+1.92 90.4+2.70 1. 36(0. 30)
B 91.6+0.81 79.0E1. 64 85.641.29 88.240.58 34.53(<C0.01)
C 91.44+1.14 45.0+13.69 50.44+11.99 - 22.71€0.01)
D 91.442.07 83.8+1.92 86.8+2.59 89.6+1.82 16. 71(<C0.01)
F(P) 0.13¢0.94) 38.62(<C0.01) 43.49(<C0.01D) 1.51(0. 26)

Group A: Injecting hyaluronic acid into the periphery of the root portion of the central artery; Group B: Injecting hyaluronic acid into the cen-

tral vein; Group C: Injecting hyaluronic acid into the central artery; Group D: Cutting and ligation of the central artery
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Fig 2 Pathological examination of rabbit ears in each group 14 d after injection of hyaluronic acid

A’ Injecting hyaluronic acid into the periphery of the root portion of the central artery (Group A); B: Injecting hyaluronic acid into the central

vein (Group B); C: Injecting hyaluronic acid into the central artery (Group C); D.: Cutting and ligation of the central artery (Group D). H-E

staining. Original magnification: X100
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