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Hyaluronic Acid and Platelet-Rich Plasma Injections in
Foot and Ankle Disorders

Gun-Woo Lee, Joonkyoo Kang

Department of Orthopedic Surgery, Chonnam National University Hospital, Gwangju, Korea

Numerous nonoperative treatments have been used to reduce pain and improve the clinical outcomes of patients with foot and ankle
disorders. Among these treatments, hyaluronic acid and platelet-rich plasma (PRP) injections have been used increasingly. This review
analyzes the recent literature reporting the efficacy and indications for hyaluronic acid and PRP injections. Hyaluronic acid and PRP can
be used safely as adjuncts. Hyaluronic acid injections have shown efficacy and have a promising role as an adjuvant treatment method.
In addition, its indication has expanded to various foot and ankle diseases over osteoarthritis. On the other hand, the efficacy of PRP
injection has not yet been clarified, and the lack of standardization of procedures for the preparation and administration of PRP makes it

difficult to establish definitive treatment indications.
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collagen), ZF|HSA|Z| H 5+
tide), ZE& X|&(prolotherapy) S°] tt.? s1Agt o235t kA
£ o83 AR = et 85, & 4 7ol =Rl oFAI7HA|
BeotA] dom, vlesd A5E Aosks EAHY] 7 dof wet &
EE5HA *lﬁo == A= gk A9 28 7] -} oo mhE g
3t Y3t olsf glo] ARER A9 Q5 T4 st ¢ 4

735t @tg?—% I & ok HRo] tiFERY] A AFE & o
ARIE Z3Fa B2HQ] A5 v o= 3 A7] 4| ATE vigo
2 SFA] bt AollA A58t o] B a3ttt o]d ARES F
AR =] thFdt oFA 5 5| EFEAN PRPY] AR 714, 485,
gt AR7EA] O] At AT el HalX 1'5_‘:]'

29| 2 E] =(polydeoxyribonucleo-

S|YZEM

3] LA 2AS N-otM D ZFFFAMI(N-acetylglucosamine) ¥} &
232 Hglucuronic acid) @ FAH 1EA tFFH(high mo-
lecular weight polysaccharide)ZA] Zjuto] BE Srabaf| FEof 4]
Ao AT} A 9] 71 AL TR HAF T Yolls 1 mL
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9 2.5~4.0 mgd TEAK5%10° cells/cm?) 3]LFEEAto] g
wof glom 11 Qo AZ, mF, {A, At 5 Tkt 3ol &
AFHE 10 Q1A oA S| YFEARS: hyaluronate synthase©] 2]
off /=70l WEAT -2 A AdEolA= o] Astet o
o] E4(fragmentation)°l 213 1 Yt 7)%50] 45 Het!

S|YFEARZ 204171 2 & =9 FYACIA FEENoH A
Aoz ARgE A2 194249 F7he] AF =g Eetel(Endre
Balazs)7} 8 Blo| A &3t s|YF24RS A BHoflA 24 2
2 g0z Ag3H] YEANE Aoz FEA ok oJstEof
ol A= 19974 t]=-4]&2]9F4(U.S. Food and Drug Administra-
tion)ollA] E|3F/ A Aol s|LFEAS] WA W FAF AlF]
£ SRIE olF, A AIAZH R S|YFEALS o83 WA HS(vis-
cosupplementation) X|&& w27 Z7}star QIck? o]2jgt A4
HZ A 7E 3|YFEA9] HebX(viscoelasticity) 2} 7323t X144
(hydrophilicity)& ©]-83t Zo|H 1 Qo 3|LFEALS] =2 A
Al A& (biocompatibility) 7 H %9/ (immunogenicity)°] §
= 542 thdRt oghEopol A9 AN 7}‘—71] S

A doE= AES o] HEoA &5t
of Atem, ohefet BAkge] AlFol w ”HE]—T’— Ut} JAol= F2E
AEAFS] S| YFEAS ARESHAARE U 75‘5“331} hyaluroni-
dasec] 9]l 4§47 E3j=]o] x| |7to] Zrke SHAI7E Q9Ict Y v
2T AR EE LA AlEY] B olERt HHE S5
Qo™ 20| 7} A|(cross-linking agent)S 53 TA% cross-
linked S]¥FEARE HRHI T} A& A|7to] A /] o] F=AF Sl
£ £Y & Qlrk= Aol k4

T} ob A SfolA] SRR A R

So uys dE

2w 2ard

3} ARAFAY Ao oA S7helo] Slek. EREA o
ol AHRBTA & A BRI w3t B FEF] e SRS
Ao} 7] s7hat ALBOH] AHE 591 5 B 27 el A

7+ 4 g5t
1. SYEY(osteoarthritis)

AT G S| LFEARS HiFE ETEY SR HE
W A AR Z A AEE L IeHTable 1)2 1420 ]i'io} THA Y =
A AT B2 BEste] 4] Aldle BES $8A71AL AlS

5k Aol 4 Ydlste AT SHA 5]1:]' F|T Aol T2

St E84 E4 Qolx §HS(anti-inflammatory) £3, A

(analgesic) &3, 53528 (anabolic) 3= Jom AHofA
=1 5 (chondroprotective) 7% QJri= 7} ekl g
T "7 7]HL 5| gFEAto] 4] A-8(phagocytosis) F-2F
F&(adherence) Aot & f ¥ wi7iA(inflammatory
mediator)9] FEE F5H HEo] Yl S|gFEA S £
A717] RO R FejA Qict.! ) B3] FARE A5 ARRHIL Q)
= FEEIAEH RO =L} Blwsto] T WA ¥kt Bl

7HAQl o 9 F4 ¥3} a3k 7o) o] Akl & 5= 9L

Il‘ o & o
o
&

2o

E]_.s,za,z@
A|BE T Qliz S|YFEARE 15 (HH 0 & F 53] ARGk A&
ApgF AFHE 33] FA= LEA AlEEo] At Mol 7t

TAE Sl AT AHAIE A cross-linked S|1EFE
Ato] 7Rdk=]o] QA AFto] 3} 13] FARARE A FTFOEH gt
9] =T PAHUCH SR S FTAGol st 5%
FE24E B | FAR R o7 BERE 7ho|=qlo] glom,
S STEY | vls] A7 RS Aol

Lee 572 3792 E3P4 0 WA SNTakakura E-7
2:18%, 3: 19%)E o & & 33 s|YF2A W U AL &
A it 9 Sl tisf Ask3IT 33] AR & 24 o7
ol FAIGE AN WFET= ROt S Helow EE

Bell, 8.1%), TE S, 5.4%), FAF 791 TS24, 5.4%) 2]

Table 1. Studies with Intra-Articular Hyaluronic Acid Injection in Ankle Osteoarthritis

Patient Mean Injection
Author, year ® follow-up  OAgrade Hyaluronic acid* times Clinical outcomes’  Complication (cases)
(mo) (interval)

Lucianietal?, 2008 21 18 K-L2

Synvisc®, 2 mL, 6,000 kDa, 20 mg

3(weekly) AQS pain 44.5— 344  Arthralgia (11)

Mei-Danetal?”,2010 16 7 K-L 2~4 Adant®, 2.5 mL, 600~1,200 kDa, 25mg 5 (weekly) VAS5.3— 3.1 Arthralgia (1)

Sunetal.'”, 2011 46 6 K-L2~3 Hyalgan®, 2 mL, 500~730 kDa, 20 mg 3 (weekly) ~AQFAS 60.5 — 76.7 Arthralgia (3)
A0S5.5—3.2 Pruritis (1)

Murphy et al.m, 2017 50 12 NR Suplasyn®, 2mL,500~1,000kDa, 20mg 3 (2weeks) FAQS 48— 78 None

Youngeretal.””, 2019 37 65
Lee etal?, 2022 37 138

K-L2~-3

Durolane®, 1 mL, 10° kDa, 20 mg
Takakura2~3 Hyruan Plus®, 2 mL, 3,000 kDa, 10 mg 3 (weekly) AOS pain 32.9 — 27.1

VAS 51.5—37.1 Arthralgia (©)
Arthralgia (3)
Ankle swelling (2)

Pain or numbness (2)

1 (single)

AOFAS 73.0 — 83.0
VAS 4.0—3.0

OA: osteoarthritis, K-L: Kellgren-Lawrence, NR: not reported, AOS: ankle osteoarthritis scale, VAS: visual analog scale, AOFAS: American Orthopedic Foot

and Ankle Society ankle-hindfoot score, FAQS: foot and ankle outcomes score.

*Product name, volume, molecular weight, amount of hyaluronic acid.
"Change of outcomes statistically significant.
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