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Dorsal Wedge Osteotomy Using Bioabsorbable Pins for
the Treatment of Freiberg’'s Disease
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Department of Orthopaedic Surgery, Seoul National University College of Medicine, Seoul, Korea

=Abstract=

Purpose: To present the procedure and results of dorsal wedge osteotomy fixated by bioabsorbable polyglycolide
pins for the treatment of symptomatic Freiberg's disease.

Materials and Methods: From January 1997 to December 2002, six patients with Freiberg's disease underwent
dorsal wedge osteotomy of the metatarsal neck to bring the healthy plantar part of the metatarsal head into
articulation. Bioabsorbable polyglycolide pins were used for the fixation and short-leg walking cast was applied for
4 weeks.

Results: All patients returned to full daily activities without pain in three months after the operation. Radio-
graphically, solid healing of the osteotomy was observed at average ten weeks. The active range of motion of the
metatarsophalangeal joint increased by a mean gain of 30 degrees, and no complication such as displacement,
osteolysis or sinus formation was observed.

Conclusion: Dorsal wedge osteotomy fixated by bioabsorbable pins for patients with symptomatic Freiberg's disease
is effective procedure that provides relatively early range of motion exercise and avoids second procedure for
implant removal.

Key Words: Freiberg's disease, Dorsal wedge osteotomy, Bioabsorbable pin.

M =
* Address for correspondence
Moon Sang Chung, M.D. 2245 TdA W AHFreiberg's disease)% F2 H2
Department of Orthopedic Surgery, Seoul National University 0:1 A 94 v [ — -
Al 2 B Al 3 FFEF olghE o] TEA] J*é«l
Hospital °© - = e
28, Yeongeon-dong, Jongnoo-gu, Seoul, 110-744, Korea %‘Eg“l’} 7513112% 7}'@ = Zé_!g}gi 19149 Frelberg ] "]
Tel: +82-2-2072-2335 Fax: +82-2-764-2718 & A 71&E s W 2ole o}k uhEA| 7] ok
E-mail: moonsang@snu.ac.kr 9) ) 9)
A} AP HlE g AEZ A d= 3 Zlo
R QTE TR FAATAE 7] A UKOHTERF- ool S, MhRET aEsRT, 9% 39 A i
2001-06)°] oI A, o] thgRt S0l AI7IEAL QIH. Freiberg 7F 53 B

- 59 -



TR PRI A EA

IE ol % theftt A= WHEe] Eisof gt e

22 o] 3R 197949 Gauthier9} Elbaz'”o 93] 4

NE &= AZ<&(dorsiflexion or deflexion osteotomy)
£, SN FHBTE] AT oS ol A
2 oilslel 29 ZAZT BUUE ORES, FHE U3
ZhkEo| w2 #)7]) AZ<(dorsal wedge osteotomy)S Al
el v o7 HWyof WA |glo] v AEAol AukE
o]2o] gt} A7) 14 W o2 7FA(cerclage wires)

S0 4 YIABS AGSALY, ol nlHE olst A
A 59 TS Yoz, ol AAze] Bagh F9Tt
wolA, Kinnard2} Litrette'¥ = S4A B E 1AW
& uiE NS siont B} oo, e B
stz A Yol Ao tigt EAI7E A7 =

0}1:,

0024..

e}, FF Chao 57 At W A19%-S Saf H} gols)
A A 1S A A=E Sglo, Al Rk Hof
< Ao sk TAZF UL ol W e W A

A =S T A, WY ofF, AR 24 A5 34 59
ek olol ARES 3 7] des ¥,
= A & B ol Wl

& 23S A3l 1 e At

o

(

3 SIdlo
o|% A%l B ¢l

L 9+ %

19979 195 20024 1297172 22Z5F LA 1AL
= ‘,ﬂ:b. 67H o ol ALAR] BEH Arofe =7
31 BZS 54500 HlE A7) AZES AFEk 14 o)
&AL 7Fs sk 679 ghatel] e 3Rl ‘EHL—
AJRYSLQITY, B xfofl A A| 2 FFHEo] o]k}
WE7E or e TA] AYE Fst 1649014 51J- 38
A (Bt 27.94)018Me}, S8 ko] WS 7Hl 2=
glglom, Wi 0|3 |7k 20|t SISO F ZARS
HAEFO] Tl olghe F5A WA S5 A4
oF o= Tasiqltt the WAL B A F
579 =] BEEHAY $5EFY YA A=Es
Smillie” 7] AgaI=d, 117] 19, V7] 29, 12
i V7|7} 3vgol it

Figure 1. (A) Schematic drawing of dorsal wedge osteotomy and fixation with the bioabsorbable pins (Copyright© 2003 by the American
Orthopaedic Foot & Ankle Society (AOFAS), originally published in Foot and Ankle International, November 2003, Volume 24, Number 11
pages 876-877 and reproduced here with permission) (B, C) Intraoperative photographs show bony erosion of dorsal part of the metatarsal
head (B) and stable fixation with bioabsorbable pins after dorsal wedge ostetomy (C).
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Figure 2. Pre and postoperative radiographs of 38 year-old woman with Freiberg's disease. (A) Preoperative fim showed collapse and
fragmentation of second metatarsal head. (B) The second metatarsophalangeal joint became congruous three months after dorsal wedge
osteotomy fixated with bioabsorbable pins.

Table 1. Details of six patients with Freiberg's disease

Case Age/Sex Side Metatarsal Stage Symptom VAS Preop ROM  Postop ROM
No. (years) affected (Smillie) (years) (pre/post) DF/PF(° ) DF/PF(° )
1 33/F Rt 2nd v 2 3/8 10/10 30/50
2 31/F Lt 2nd JII§ 1 2/9 20/20 30/30

3 16/F Rt 2nd v 3 2/8 25/30 30/30
4 38/F Rt 2nd v 0.5 3/9 15/10 20/40
5 16/F Rt 2nd v 2 2/8 20/10 30/30

6 29/F Lt 2nd v 3 1/9 30/20 30/50
Mean+SD 2749 1.9+1 2.2+0.8/8.5+0.5

Case ROM gain Radiographic union Metatarsal shortening Follow—up length
No. ¢) (weeks) (millimeters) (months)

1 60 6 2 24

2 20 8 2.5 57

3 5 10 3 54

4 35 12 2 58

5 30 12 3 37

6 30 10 2 32

Mean +SD 30+18 10+2 2.4+0.5 44415

DF,; dorsiflexion of the metatarsophalangeal joint, PF, plantar flexion of the metatarsophalangeal joint

- 61 -



S8 ARx2A 0 v s Hast gon| 7] ZHY M azdo] WAEQITHFig, 2). F5 A% YA 95 3l

£ 7Feet 2RI R fAEES st 559 °E Ak ST 52 ©F Y=t F4 2 mmo|A o 3 mm

£ Zolu, 99 29 2715 A sigt?. A7 ol 2 gt 2.4 mmGIth(Table 1)

% $EB50) YRS o|RES WA ¥, BE N9

5 K-7AE olgsio] QA 14E o, 3-47) He) o

274 1.1 mm®| AYAS=A W (Biofix", Bioscience Ltd,

Tampere, Finland)S 4HJ8tet”. K-744L AAT 3, AP FE5E5F 58 A a4 A5E B2

1 Ao kR AAlE He AR &, W 9= WHEo] AvlElo] SRR obd] URHASl FoE ¢ w4

To] oA = 918 A FthFig. 1). £F 457 & ZAI31A) o= AAoltt, Yol Freiberg” = FAY £

HEE wolx] A S A4S ok, e A SRE Sl 2R AALLS AL, Smillie” s Zo]4L sl F
] o

stek il o] AlghAQl i & =28 $EEFE 7%“]7]% =245 sl shA|e o]
ohetle HAZE AN
T 7(411]% /\]a]i H

o o RS [e] =271

wel & gaiglnt BRI A o83k i Aol 2=l gt 5hx]
T olgfdt 412 Mol $5F 56, $52 U5, E¥=E
3. 37 A AHF 5= 2T 7hsAol e S5 ©= A
T2 (metatarsal shortening osteotomy)’ 9o mAu o] 7
e &% Y7 23 7HH 02 ARSI, o 3 (congruity)& FAI8HL, FEEFY AR =T

= 67 WA 1d A o' FRs e A 559 = od, I &5 HSIE AAIAE ERih
BEE AZPIAFEE(VAS) 2 H| s, &5 Shxpo] vt S 7] dEee W HA AAsS SO S8 A
ol Ao|ut Fu] AR O] B o RS RARSIGITH 2A7IHA Al A FiS iS58 3HAIA A
G AT WA SF WIS AAGIUL, AP AN AES olRy, FEIFC) Ik} RS Uil B
O 5B T GRS AL, 44 AT BE AR 20T 4 o 2402 o U 4 olr, 9 13
9] H|luE SPSS EA T2 (Version 11, Illinois, o] Aot} A e Freibergt 5304 vl|= w4 A
Chicago, USA)¢| 93}l Wilcoxon signed rank test Sign A AZES AF &, AR 1A= S X35l A
test S Al 391 A2 2742 AN, F 572 74 Freiberg
ol tfet &4 A5F 5T i dEwo] T5EF
A o} e 9 $5EF AP 4ekt -4t 295 Holvka
HREskelTt, o] &4le] Yl sy, 11 We] 7|&
ST FA| 717 24 24719 ool F AL 587U Aoz offrh= o] et 2= KA, a5,
Bt 447iEo)oltt & A 559 AP E(VAS) = WA 59 a5 1852 AR Tjo] ohls Helslr] 9]
Bt 228004 &% 8.5%0® {FoetA FS7FHTHp( of AAETAE He LFERE ARSI K-S %
0.05, Wilcoxon signed rank test Sign test), = A= AAZ 5k 24 d7)1 A=A ey, o= A %3
&9 VI AR BBt W SE A o] Ae S AFT 5 T, 27 B 50| oA, WA AR
2 BT GHE ool AZ2E Ea Av] BEl B B ool AU 4 ek, NG B 27] DY
Holet 4 YOP S4S THI WA WHE U 50| EIES B A4S 4 U, B A=A sgof
Mol $5& 5 (transfer metatasalgia)s S48k A9 59 Tl AT 7ol Ak &, 9457 9
WAL GRH, £F U R0 A, U, BAA T A TARS Yo} A, AT FEE Rl 29
o] A ;X}% AL, 72 FAE Aol Hhet % (stress concentration)©] =¢] oFetE 2T 4= QA
AR ol $54 B $EY B L WAL & W AT U YA wefslo] SEo] WK
T gt 30% e —7}@‘1‘12”{ T2 A H97E 2 32 Ath(stress shielding) §0] Zof Agg = gt
Aok, T AR ZPAF dE Y Aag /2 =% HIE A S Wo] a7l shA|NE o]Ed AA A&
Bt 10500 TEE N BE FAtoflA] ARIAQ1 AP AL o] W YUtk Fol A AAH olSo] Qirka & 4= i},

- 62 -



BASEA 29 B84 e 355 22E T 2]
710 S5 AoR HIty Fx| epigo|A Al
chevron AZ&olA YA S5 1E9] 1A Aol gt
T QYA A 1 F5T VAR AESN A &
S IHET FEE Aolo] HIstAQl o]zt A,
RAGA DA ENA 54 o84 wheo] 4 3

Mo A71=o QOL}S ol Aol A

TaAloy =

T 94 5O PAL T Aol E BUHA gkt olel
HAPPFS 2 BN 2 YRS ST A T3] Ut
U, g% SRms mude] WelAt AR Tt
Beio] 9, Hlid AL Bof thet £3 faoiE =

A e

23

= .
Kinnard®} Litrette”= 34 #]7] A% g & 2=
A WA o5 Mt ZHA 15 |, AHA 10 FhAsHrt
2 eisen, O 5% v 2k Ul

]

o1 ol v &5 WS 3
o) Bl A B 25 Wt
Gops] Bl tiet 2157} ZRA, o

4 %7)0] P £ ARSI, g Bo] S2E oplat
gk 098 AT A Y] mhEel Aew ek,
z =2

uEH Ago] Asfet F53F FEY

Sad AR b, AAESA RO AT H9Z 1
A5 S ) ABee, vad And n4EE dow
A F4 WA ot A% 5o eFol G, ol A4
Aol Bagls BEAY 24 Yo Az
REFERENCES

1) Ashammakhi N and Rokkanen P: Absorbable polygly-
colide devices in trauma and bone surgery. Biomaterials,
18: 3-9, 1977.

2) Bostman OM: Economic considerations on avoiding
implant removals after fracture fixation by using
absorbable devices. Scand J Soc Med, 22: 41-45, 1994.

3) Bostman OM: Osteolytic changes accompanying degrada-
tion of absorbable fracture fixation implants. J Bone Joint
Surg, 73-B: 679-682, 1991.

4) Bostman OM: Osteoarthritis of the ankle after foreignbody
reaction to absorbable pins and screws. J Bone Joint Surg,
80-B: 333-338, 1998.

- 63 -

=

T FEA YAplA AT Hom aAR S ) dEE

5) Bostman OM and Pihlajamaki HK: Adverse tissue
reactions to bioabsorbable fixation devices. Clin Orthop,
371: 216-227, 2000.

Burns AE and Varin J: Poly-L-Lactic acid rod fixation
results in foot surgery. J Foot Ankle Surg, 37: 37-41,
1998.

Chao KH, Lee CH and Lin LC: Surgery for symptomatic
Freiberg’s disease.

6)

7
Extraarticular dorsal closing-wedge
osteotomy in 13 patients followed for 2-4 years. Acta
Orthop Scand, 70: 483-486, 1999.

El-Tayeby HM: Freiberg’s infraction: a new surgical
procedure. J Foot Ankle Surg, 37: 23-27, 1998.
Freiberg AH: The infraction of the second metatarsal
bone. Surg Gynecol Obstetr, 19: 191-193, 1914.
Gauchier G and Elbaz R: Freiberg’s infraction:
subchondral bone fatigue fracture: a new surgical
treatment. Clin Orthop, 142: 93-95, 1979.

HS Gong, GH Baek, JM Jung, JH Kim and MS Chung:
Technique Tip: fixation of dorsal wedge osteotomy for

8)
9)

10) a

11)

Freiberg’s disease using bioabsorbable pins. Foot Ankle
Int, 24: 876-877, 2003.

Katcherian DA: Treatment of Freiberg’s disease. Orthop
Clin North Am, 25: 69-81, 1994.

Kinnard P and Lirette R: Freiberg’s disease and dorsi-
flextion osteotomy. J Bone Joint Surg, 73-B: 864-865,
1991.

Kwon CS, Ahn JK, Kim JH, Jung BH, Sung YB and
Kim DS: Dorsal closing wedge osteotomy in Freiberg’s
disease. J Korean Orthop Assoc, 31: 166-174, 1996.
Lavery LA, Higgins KR, Ashry HR and Athanasiou
KA: Mechanical characteristics of poly-L-lactic acid

12)

13)

14)

15)

absorbable screws and stainless steel screws in basilar

osteotomies of the first metatarsal. J Foot Ankle Surg, 33:

249-254, 1994.

Small HN, Braly WG and Tullos HS: Fixation of the

chevron osteotomy utilizing absorbable polydioxanon pins.

Foot Ankle Int, 16: 346-350, 1995.

Smillie I: Freiberg’s infraction(Koehler’s second disease).

J Bone Joint Surg, 39-B: 580, 1957.

Smith TW, Stanley D and Rowley DI: Treatment of

Freiberg’s disease. A new operative technique. J Bone

Joint Surg, 73-B: 129-130, 1991.

19) Wiley J and Thurston: Freiberg’s disease. J Bone Joint
Surg, 63-B: 459, 1981.

20) Winemaker MJ and Amendola A: Comparison of
bioabsorbable pins and Kirschner wires in the fixation of

16)

17)

18)

chevron osteotomies for hallux valgus. Foot Ankle Int, 17:
623-628, 1996.

Yoo CI, Jung CY, Kim BC, Choi SJ and Jung YW:
Operative treatment of old neglected Freiberg’s infraction.
J Korean Foot Ankle Soc, 8: 142-148, 2004.

21)



