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A Clinical Review of Grice Extra-articular Subtalar Arthrodesis

Duk Yong Lee, M.D., In Ho Choi, M.D., Chin Youb Chung, M.D., Min Gang Huh, M.D.
and Young Do Koh, M.D.

Department of Orthopedic Surgery, Seoul National University Hospital

Grice extra-articular subtalar arthrodesis has been performed as either a temporizing or.a de-
finite procedure in young children to correct the dynamic hindfoot valgus deformity without affec-
ting subsequent growth of the foot.

Fifty eight extra-articular subtalar arthrodesis in thirty patients, performed at Seoul National
University Children’s Hospital from setpember 1985 to June 1989, were retrospectively reviewed to
evaluate the clinical and radiographic results. There were 52 valgus feet in 26 patients and 6 varus
feet in 4 patients secondary to cerebral palsy, meningomyelocele, congenital anomalies, and other
neuromuscular diseases. In many instances, additional tendon surgeries were also required to cor-
rect deformities or achieve the muscle balance.

The review consisted of personal interview, physical examination, and radiological assessment.
On physical examination, preoperative hindfoot valgus deformty(mean:14.3° clinically) was well
corrected, postoperative hindfoot valgus ranging from neutral to valgus 5° clinically in 35 of 52
cases(67.3%). Correction of the lateral talocalcaneal angle on standing lateral radiographic view
averaged 8.5 degrees(from 57.3 degrees preoperatively to 37.6 degrees postoperatively). In valgus
feet, there were 3 cases with mild pain around the ankle joint. There were 5 cases of graft
resorption and 2 cases of nonunion. Graft failure was more frequent when the proximal end of the
graft was directed anterior to the weight bearing axis. With original Grice subtalar arthrodesis, sa-
tisfactory results were obtained in 34 of 52(65.4%) hindfoot valgus feet. In 6 varus feet, there
were 1 undercorrection and 2 recurrence of varus deformity.

We re-emphasize the importance of strict operative technique to obtain satisfactory results. We
also believe that Grice procedure may be used for the correction of subtalar instability in selected
cases of varus foot before muscle balancing procedures.

Key Word:Grice extra-articular subtalar arthrodesis.
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Table 1. Underlying Disease
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AAEL 19859 94 R E 19894 6¥ 7R A
U Aoty geTe Qs Grice

T3 dHAREE S A 3099 A,
S8EEE diNdos I dAF, walMey A
AHEATE EASAT. 7S 1dA 49
IMYZAAE HE 29 4/ HolUt. HEe
A7} 179, 33F%o)3, o7} 139, 25F 8¢
on], 4% & 3d 7THYRE 10d 4972
H 6.0MHI 5MNAM THALol7} HA 58%
73 3055 & A

IS5 UYF gurEe Y Eo] 484
2 7t E£59ed, 19 FuE g Houwl
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B, SRS 1o 9 ZUYNE 147} AT

3 BEYRGEE AP MYAPo s
€ & S2¥dAM e HAduiuisl 43Fo 2
71 dt3, H4%F7) 5%, MarfanZ ¥
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FUREEo] 2& I h(Table 1).
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BY AZ-HUIE Agsged, A2g A
4% Bede F9 THE AAA 4UA
o, 2&ME 1719 dUA HA-sHAIFH
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Table 2. Additional surgery

Disease No. of Feet Surgery Pre—ar-No'Cgi:;sesPost-ar- Total
Valgus  Varus throdesis mitant throdesis

Cerebral Palsy 43 - Strayer 2 2 6 10
Meningomyelocele 5 4 TAL _ 2 6 8
Cong. Clubfoot - 2 Vulpius - 2 2 4
Marfan’s synd. 2 - Tendon

Kugelberg-Wellander ds. 2 — transfer - - 6 6
Total 52 6 Total 2 6 20 28
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ot ¥ HIuBUnHL H ‘10.5-’?‘
SEELS |

2289 SWrEoMe FFAFEL gl #
B F71HQ Feol Hadged, 2FdqMe
Griceg2] Ad], 6ZqAE Griceg2] I EA|
o, 28l 14 A+ Gricess] 6W=A 83
Fol ANPH Yk 1% Strayersgo] 103, of
A2 AF&ol 8W H Vulpiuseao] 44
RAKned, 7t 61 HoldAe2A 2F Uy
Fo| A 2a134 o2 A= A tH(Table 2).
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FEAF U HEFHA 0 EIW A FRIE £
Fo AFH 9 ZUAAE AL H. 9w
EZY9 AA=E FE AFZFTZ U2 (lateral
talocalcaneal angle) o] WH3lg& =3 3ld vm3}
Aeu, AXAANL H5o] BHAsS 24
A gttt B EREA oIy A F
71&7194e] FBBAE EY HEIAL ol
29 A= AFEIEHR AZHEEAZE 7
Fo2 3o FHATY AFREN3E(e, A FY
A5 FYPA Mo NG o] F9 Ax g o)

A& Z A% (Angle of Graft Inclination, AGI)
g g8, o]4 e 2Hdo] MPpreRe
A YT g -, TE S8 o +2 #HA
3t th w3 A Z sl P4 & (subtalar joint axis&
22gH oz FA) G AL APl A o)
AFe Axg - o]a F2(Axis-Graft Angle,
AGA)old Wi sded, ASslugias N3
R Fo] o]Re e AEl AR -4 E(Sub-

‘talar-Axis Angle, SAA)E} 3t 1 e B

F 41224 SAA=AGA+AGIZlE £40] 4
J " (Fig. 1).
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AGI7E =<1 AR AMFRH23 AFuds
9] Z3tx)olAke)l A& zone I, 2Rt} mngl
A& zone IT&tx dHeon, AGIZE +91 A&
a® 3 pAel A vkl A& zone W,
ol 4 A& zone Vi 8, g2nch A
ALg olfE A& zone V& A3t

HAEE ur&Zel M AP GriceA 25l @
A REEe ANE A3 98o Scotty
o BH7EPE I HYAA nEI B0
o] A%z ER3UT 3 1) B¥ol gAY o
S Au§ ol 2) £F VEWYo] 29
A2 RE & 5xAlolo|n, 3) o]AZe] A
7} glo] & f¥so U, 4) &% =29 AZ
2T 7020l 30zoM 50%4lolY wWE WAL
dota B dNkEe dd Ags

Weight bearing axis (o)

Perpendicular to
subtalar joint axis (B)

SAA !

AGA

Posterior

o
AGl|

|-

al

Subtalar
joint axis

Anterior

——

Fig. 1. Graft position in relation to weight bearing axis and subtalar joint axis.

SAA :Subtalar-Axial Angle,

AGA ' Axis-Graft Angle,

AGI: Angle of Graft Inclination.
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Fig. 2. Lat. Talocalcaneal angle in 52 valgus feet.

B4gee ARe BF TR, &F
BEHY 2 WIALRE 5o 24e §
4 shqh

o7 yE
1. 2 HFZR U2 (lateral talo-calcaneal
angle)

Z8 ouidyg e B 5289 HRN =
A ASFEUNLE Fedde 43244 695
77 HF 55159, FEAFNE 2424
5227t 2 ¥ 361xPow, HEFA A
E 2359 A 572714 B 399EE FeHFH
H 3l PF 15.6%9 ZHo] AN} (Fig. 2).
Y &YW AFFETTLE 0EAA 5022 &
A %3 3F A A (operative undercorrec-
tion)® Zo] 3F, HFTF AN 50E] e
Eol A(recurrence)o] 6F0 2, =Y 9F
o] ¥ZA o2 A A (undercorrection)F .
27 AZFINHel £&AFd 30Eol8
3} 21 ] (overcorrection) & 6Z0]%ld ol F
F2AAE Aol T
ol F BHdel Qe THAAM &FH AZF
T4 PaxNe FEA 541E, FEIF
of 35.2%, 13 HEFAW 44352, T
9.8% 9 o] glof oj4F die EF AHA
A deiy FAFATE ¢ F Ut
WY S Bl 6504 HAFFA A &1

AZFZ2Z0Zo] 30x0]38¢] 73 £ (final under-
correction) & 3&F0. 2, o|F 2&L £ L
E 30zolAolers gz BAHINAL, 1
ge €A Fdx 30%0]89 4 A LH (ope-
rative undercorrection) 2 S A3 HY. HF
ZANA AN ZH AFEEFTNZdo] 50x]4
2P ldx AT 6FF 1544 0|4 Fe]
Efftel dded, F€3IAfd FH ASEFE
Ze] 1822 HNuAHeH, &5 3NY
o o] ZFL AA] UART WA Yo 7
5o ¥ 1dd WAL AlRA o] F
9o &4 e tH(Fig. 3).

2. olAl@2| HALx (inclination)

gutEF fuP g A FL 42FdM F
A Fo) o]AF FHAE(AGDE +455H
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=goH, AGIZL 090 3471 3F AUt

o] A Fe BRYL 5F(12%)lA UANew,
1% AGIE +4<9 Rel 1%(20%), AGIV}
— 21l Aol 4F(80%)UATE. fZe g #
Ag BEARTE, AZIFIZZ=(SAA)Y}
Z-olaF Z(AGA)ET & A%, & AGIZ}
+ZQ1 A S} 25%, SAAV} AGART &L
A%, & AGIZl -4l A %71 14%F, SAA%
AGA7} — 7 A$7} 14%, SAASH AGA7}H
Z2e A4, 2 AGIZ} 0529 A7 3=t

-1605-



C

Fig. 3. Radiograph showing the graft resorp-
tion, A) Preoperative, B) Postop. 3 months, C)
Postop. 1 year.

oj]AlF EHTE HQ 5FF 104 SAAV}
AGAXRT Fod, UwxA 4FdAxs SAAVL
AGART At o] F A zone Id]A
£ 5%2% 2Z(40%), zone T ME 9&2 2%
(22.2%), zone MM e 13&%F 1&(7.7%) 0}
%1, zone VoM e 125 B% o4 Fo] & §

& er zone Vol &8 AL AU (Fig.
4). =3 YDA Z7x TFHFDA zone 1
JqAHE 12&8%F 3&2(25%), zone Mol M= 17F
% 2%(11.8%) 1At

AWNEZ YIH L NPT 10544 F£3
Fo| AGIE +25%04 —27=71X &, AGIZ}
+2}Q) Aol 5Fo B HFE —164xHh EF
e B A$E 2H(20%)02, 158 AGIL
—19( zone I)Q 3, & 1% & +7(Zone M)e]
At

kel 3] E o] 4 Z 4 e (compres-
sive force)o] Z&3te o] ofym =3 =5
Wog g AL A ol4Ee ARe
BEAEA g3, g FFFAFTE BEHA
et 653 1£(16.7%) A B/l AU

3. @ntel off

5289 ¢uiE3 EREE B 7L HY,
o]Z o]A & F4(graft resorption) ] P4
HQl AHo] 32U o] F7 F |4 F(double
tibial graft) & A}8 & 40%FF 5F(12.5%) A
& ART, GY73Fol4 I (single tibial
graft) & A83 65FF 2F(33.3%)0A B
o] Ao, FFE o] FE A& T 6Fq
A B&gel sidd.

WAL AP S 1023 229A B
#+#e Bgon, SteinmannBL o] &3t
AH oz 1uAF(temporary fixation) 2FF 1
£(50%) A BEFFo) AAT AGIE +701%
o, stapleg Al&8o J73 A 8&FF
1F(12.5%) 904 /8ol dAdx AGl= —19
At

UitEel diadfixe 6523 1F(16.7%) A
EfE vehdd

4. F2H ouhid ¥y e BQl 52F o] 4 Scott o
Brrde #3 A FdHdeE e
I 2 old = BEREES B TEL E2F
3l 5L 342%E #x= ¢ o83
HAAME dutd o] 5ol A$E 13Fe
BA, olF AFZFFANAAN W AZFI TG
o] 50= 0]l AL 7FoIth 2FdMe o]
AR HAL M= FEAAANA At 5E Aol
oy &9 AFEIUNLL 50=0]4eUT, 6
Fol e o|TAPANAME 5ol &ubd
¥E 2 W &YW AFFIUNGL 3059
A B0ZAlelE AAAHELAC [AATH o)A F 9
ERFEE 70N UL, HFFAINAN ZH
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Fig. 4. Graft failure in relation to graft position in 42 hindfoot valgus feet in which Grice procedure

was performed without internal fixation.

Table 3. The results in the modified criterior
from soctt

Table 4. Overall result

1. Pain :None
2. Clinical deformity
a) varus 4
b) neutral-valgus 5° :35
¢) >valgus 5° 113
3. Graft failure 7
union 145
4, Lateral talo—calcaneal angle
a) <30° 16
b) 30°-50° 137
c) >50° : 9

AZZEZ7zto]l 500l A$7 9F, 0=
oA 505409l ALt 37F, ¥ 30%9]
8¢l A$7} 60| tH(Table 3). o] 32 &4

529 HtE 2 34F(65.4%)) 4 WF2PdL B
A 81 ¢ tH(Table 4).

n &

Grice ¥&3¢o 9ubidge uyg A"
Azs BHEIFFEe HFAHAA AHAE A9
He 2ongx olgTd ASsTAHe & A
B2E ¥ ol FRAAINY AHM AZH F=
Abolo A oA —sHFHO] hu(compression)
& W52 g ggsolory dux Fxs)
Q3, oA Fo ghite] REFW oI F

Satisfactory Graft

result failure
Grice(1955) 75%
Pollock & Carrell(1964) 69% 15%
Smith & Westin(1969) 70%
Ross & Lyne(1980) 36% 25%
Scott(1988) 39% 32%
Our result 65.4% 13.5%

S B4 dAgAel gdn AHF bk A
o2, 28 ¢uds & 2] faxe oyF
o] 7153 & AFHFHEZA UHd F3Y
wako 2 giAsfor ok FEIFHT olHF
@HNM B o o]BHoRE TEXFF0 UL
o2& 377 HF3e FtFHol & A
F Ao FH5uAe dagity Agdth

AzEe ANRE B AFAEY Be v
sl W9, 53 BA7IFEC] HxF ScottF®
o] Ao vuE W, AREY £&EA o
53 599 AL ointx AR Ee] Griced
&g & olfjstn 1 Wgel FAHA7 A
Foleta Azreid ‘

AP go] M A A Gricee
Zoluiul 2 QA% FFHR uidEEE g /17 &
Al A 75%9 FEF AIAE RIFPLY,
Baker$} Dodelin®, Bakerg} Hill» % Keats9}
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2E doA wH2 e AH7} 664% A=,
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AdAE 721%9 HEFE2HE AHRE HA W
H HaF @AM E @R 20%9 9HEFH2
HE 298 do 953 vk

o] Fe] Ay 529 WrEF T£0 2 135%
of Fstden o] Adx g AF A4 nvd}
o ol F A FEE & F Utk oY F
Anje} o] Fe 7| &7|%e] FAE HHBH,
ol F At UAY BE T oA o] Fe
9o HAFH3}EF F 20=wY AN
g3ln dded, oA Grice!V7} ol EFL
7453 3 AZEEEF FAQU Mo A=
E X of goke tEAE HuHde Ao
2, Aronson” ¥ Scott®’} H3uF A HY o
2 Fo Z9do] AFHIE FAHE F3of §
e F3FE % o FRI}e AR B F
2199, Guttmann'®o] } Lancaster'®x @ | &
B35 o] Fo] HPF W FL AAE 4
Adte Buge 3Folst 9t

o] F Ayt UAYD TEFEF 3Fd A= Y
E A EUNS2gdvy dgstgdoy dy
HoBE ofvlx o] F FFEHAY HAHAE F
L HAFAEH S o8 "¥RA] {A
Hol dn B3z ¥ EA7t AU

Gricex AZ3 FEFYFHEA FF5HEY o
A3 A ¢& Ade otdd 2 AFes &

KT o 650 2472 A PFo
F0n FAHow, 155 0l4e] HEWYel F
N A oe ubd o] g nAHA @
7] W&o Griceg] oHdl olhaH 2 A%
o] s FHGu?. AREE FHEY
o] AR AL Hfoe FWEIA Py
olgddl e NAEE AAYWE o] &3 o
2 Fgo] FZ3 AZAlololN & s o ddt
3 IAHE AE &3 APsdoh

wet A Griceo] o]&¢] WEH o] F9 u
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7143 4 (technical failure) & Bo}lok F
o 28X Bl FIFojU AFTY Fx$F
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#5E, stapleolt} SteinmannW 5] WA
& A ALY FHEE =& F e
I AtEEY. dAR AREY RS e
A WIAE AP FRE HS EHEL
125% [ =d vdtd UuAHAdE 20%2 o
A HEolF & ¢ 7 ATh

AAEE Gricexa] & 6FoA Wnhd 3o
2AE 98 A&, 2% 4Fo] HETLH
#gAF o o= tHYo] 53 HYPoz A
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ZAozAN MEgHog AlLslath 6 utESE
358 AN8Z2ddr gEHLHfod, 1FdAe
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Aoz A48 F= Aoy AEe sHEAol
o+ Mallond] B2 g HuiIsFn UAth
ot Wt de] B E A8 Gricemd &
A2 g dele WnAH o] doldes §
3 28Ty FAU FARYGE Fadtn
AT £ FeA AISHEE 4 A7)
© AdEgE gldA I/HFPE TS FE sta
pledt & JnR L& = fo] et 4z

2% 3 HdE

AZ3 #FYEES AP 309 ¥A,
58F ] g ANH &L WALMEH vFE F
3l g 22 Ao 8L du

1. GriceA =3 BHLAFTES AT 525
o] owhHEZ 34%(654%))A wWEAH$
43g 4.

2. APAGo] HEFEHFA A HAvy] &
Aol M BTk 1 Ao} v
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