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The Inyo Nailing for the Lateral Malleolus Fracture of the Ankle

Kyung Ho Lee, M.D., Kwaeng Woo Kwon, M.D., Sang Wook Lee, M.D.
- and Shin Kun Kim, M.D.

Department of Q}thopedic Surgery, Catholic Hospital, Taegu, Korea

The Inyo nail is a new intramedullary device for the treatment of the lateral malleolus fracture of
the ankle with the advantage of rigid fixation. The authors have experieced 16 cases of the Inyo na-
iling for the ankle fracture and followed more than 1 year in the 11 of them. Two groups of
patients were evaluated;Group I was treated with the Inyo nail and Group I was treated by con-

ventional technique. ’
The following results were obtained;

1. The Inyo nail was suitable for treatment of type A & B fractures of the ankle.
2. Group I patients resumed their preinjury ROM of the ankles and activity earlier than Group

o.

3. The results in the radiographic rating and fuctional criteria were excellent in those cases of

Group 1 than those of Group II.
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Fig. 1. The Inyo nail, driver, and extactor.

Table 1. Age and Sex distribution

Group 1 Goup 2
Age Male Female Male Female Total
0-19 1 1 2
20-39 6 2 7 1 16
40-59 1 1 2
60- 1 1
Total 7 4 8 2 21
Table 2. Cause of injuries
Cause of No. of
injury Group 1 Group 2 cases
Slip down 5 4 9
Fall down 3 2 5
Car accident 1 2 5
Athletics 1 1
Others 1 1 2
Total 11 10 21
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Fig. 2. Insertion of nail. Inset, head of Inyo
nail driver.

Table 3. Classification of fracture(by Danis-
Weber)

Type Group 1

Group 2 ‘Total

A 2 3 5
B 9 4 13
C 3 3
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Table 4. Radiographic criteria(compared with

normal ankle)

Good Fibula out to length

<2mm posterior displacement

In the graove of the tibia

<1mm increase in medial clear space
Fair  Fibula shortened 2mm

2-4mm posterior displacement

<2mm lateral displacement

1-3mm increase in medial clear space
Poor Fibula shortened 2mm

>4mm posterior displacement

>2mm lateral displacement

>3mm increases in medial clear space

Table 5. Radiographic rating

Group 1 Group I
G F P G F P
Type A 2 3
Type B 7 2 1 2 1
Type C 2 1
Total 9 2 6 3 1
G :Good, F:Fair, P:Poor
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Table 6. Functional rating(compared with nor-
mal ankle)

Good 80% of normal strength and range of
motion without pain or stiffness,
return to previous activity level

Fair >60% of normal strength and range of
motion without stiffness, occasional
pain following activity

Poor <60% of normal strength and range of
motion with pain and stiffness at rest

Table 7. Fuctional rating

Group I Group I
G F P G F P
Type A 2 2 1
TypeB 8 1 2 2
Type C 1 2
Total 10 1 5 3 2
G:Good, F:Fair, P:Poor
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Fig. 3. A) A representative Weber type B
fracture anteroposterior and lateral views of 26
years old female patient.

Fig. 3. C) At postoperative 18 months, fol-
low up anteroposterior view compared with
healthy side(right on above picture) shows good
ankle mortise.
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Fig. 3. B) Postoperative anteroposterior and
lateral radiographs.

Fig. 3. D) This patient shows full range of
motion compared with healthy side.
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Fig. 4. A) Danis-Weber type B injury.

Fig. 4. B) 8 weeks after operation.

Fig. 4. C) Lateral view after removal of de-
vises reveals 2mm posterior displacement of fib-
ula. The result was rated fair for radiographic
criteria.
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Fig. 4. D) At 14 months after operation,
slight limitation of dorsiflexion remained. This
patient was rated fair for the functional rating.

Fig. 5. Faulty application of devise.

dde Aved 727 2% A
Z 24 okzlel A4 Ramsey2} Hamilton'®
L Ao ImmE3PAg s AAFEFHY 42%
b4 2 zadlcln §legd e Lambert5'0®.2
A F 354 o Fibe o 3mmIpYo R o] F3}
o], 7%3 o]F& HAwie] YErcl of 5.
8mm7A i, AFe < 1/60] o] v]EFE F3lo

-1729 -



o] Foixlckx sholch

ol & Qlsled ojT AL E 3 A3gl sjilatA
ol A% Az mAo] 8FEHn o] H
PFAHe] A Fo dubaocp . 22}
LA 5o Ao ulbEdzi= o}z A F}R
otov] AR AFe =43 9iE oz &
Ho)7) wfoll H3A Al Awe AL

wuste 2714% W 2/AFTREE A7e
Aol ol Ao ozte] A AR
0](;“7:]1%‘}-\:10“ _76&_‘9_/( ] -?—0171]1 2’]\1:}_1.3.6‘7.]7,18.
. Mitchell 98] A5 FH1e F44%
A 4] 1) 914%2&%"— 04014% 7o A
,2) Az AAAS, 3) vEY ©BES &
YRS F aeiselok o}ua Fnde) $5¢
Zo]7] QAL = ojre] sjisA Fu o

A Aol 7o & z] sloj ok dbela bl o
Mast!”, Yablon%22. u|F¢] sjxatz 2 Ho
ubzl AFo] vtaA Aoz o HFol =iy
AZHol| Key role®] &4 gc}lisle mor-
tise2] 3E3 $AL 9T ABo] B
o] o] HEwl A Heba s, whof f
HEH9) Qaol 4D A9 3 3
Aol elolih AR wsh By
o] Fb5 Aol wirii st Avs g oy
THEL mz] AEFo T FL AL L
T A ctste AAEe s ofyFe] do
A SHEAg U FEsigen °] 5+
D49 mortisedt AT AYSo] A A

ot 4dlol e wistel $AERZ W3}
o 4%

E04 e s34 el 3142 screw, Rush pin,
plate & screw &-& tension band wiring 5% A}
&35t gtot mlEFQF W owlEo A9H¥e
w3} A stoll $ A 5l= HAE plate & screw
E 554 2449 Brd Zubials) 250
S39 AAL, el wE & oo
McDale5'»9] numHa] o aFHA] v ¥
7 o AshA ehn FEIe) ¥y gol oA
t}. =38 Type A, Bxdel xg4: ds)aa
"o sgel] o fo] wpiA 51‘1]- Rush pin,

sl
o &

T %

screw?] Abg- AN$ AW GE Uo7t
olel$m ulEHole vhEx sy ofHy w

Hg Zha e wlEFE el thEe] 9lE H§
A &2 E o] &'l s olEjdl AL F
23l7] #93led Inyo nailg AH-E3tdcth. Inyo
nail-& 198111 Nothern Inyo Hospitalol] 4] =} &
AEE Asiul e Bt YEg auckd ®

AT

-

_4

FRAHYEEA AAY il
o] V3 (triflanged) S &1 YRz 24E
AsolA 2Rl AAE A 2 T
< 7}A 90mm7 o] 2] stainlessF %4 (ASTM F
138) o]} (Fig. N

AAFA19 717k Cedell” 2 Joy 5”& F4]
A7ksh o 4A Aske 23l fldn o9
o] AAEx 1-299 X 77le g AE
Aok UAFAA X-A B A3 1ol
4 A A A Aol Bl ol

E=

2

3

s

i

o}

plate & screw7} Akelzl H.9of ol )
ot 2] wlmel 4 Inyo naild A& 7%
7o)

7 )

| -

Z7]

Q]

=8

A

<=

o 3% EZdAEA v y)FR olg uT
Agol Aoder FARTAAA Wy
AR AT & Ady 2 Had g
Fogy vz wERrld HWRLL

A F 4317 A st ol & 3 2 =8
W oAb Aol B 4 ANk 7)1 FAA
728 = WilsonE-2Ve] ¥ 1.3 k-3

el $adl 1T heEs SR 12004

1 9ol gigleh 2l 3
204 219 A vlaldhol A 101% Fsyges
screwAlel o]l 7p53ln], FAHAEYr & 4

ATE =4 52 2AE AXA AEE
otz dlgd ot o]ujoE 2 inlet® °J1_ nail
o ¥yrel sak 2 Ab54a nailgio

SAUAE G 4G s oede
plate& screwir o] L-o]ddct 9 ZTA
H type A, B9 A 8.0+ Inyo nail-& A&

A FL AHE A5 AUk

4 g

A5 1987 8UHE] 1988y 77|
7By Aol 538 FAA
AR 38elF 1ol AAFAA 753
AE 2185 1734 2708 FH3lo slay
e Ad g 2 AEE IS AT

1. Inyo nail-& ZF34d THF type A, B9
HAEAnA H{FslAd o] type Coll & pla-
te & screw®] mAo| #3tshglc

-1730-



2. 1gel A g7t i 65, A543
€ 9F& 2ol wls) whEA7lo} A3 %77}
7He skl et

3. X-Alojl o8 Hrh=

9#lo]] 4 Good, 22|

A Fair, 7152 %7 94 10#ol] 4 Good, 17
of 4 Fair® 270 vlsi4] Yis Fo 7
et

1

2)

3)

4)

5)

6)

7)

8)

9)

10

11) Mast, J.W. and Teipner,

~—

REFERENCES

: EESE
A
3] =], 23:346-357, 1988.
Brodie, [.A.0.D. and Denham, R.A.:The
treatment of unstable ankle fracture, J. Bone
and Joint Surg., 56B. 256, 1974.

Burwell, H.N. and Charnely, A.D.: The treat-
ment of displaced fracture at the ankle by
rigid internal fixation and early joint move-
menl. J. 478634,
1965.
Cedell,

Juies of the ankle. A clinical and roenigeno-lo-

Bone and Joint Surg.
C.A.:Supination-outward rotationin-

gical study with special reference to the op-
erative treatment. Acta Orthop. Scand.(Sup-
pl.) 110:83, 1976.

Denham. R.A.. Internal fixation for unstable
ankle fractures. J. Bone and Joint Surg.,
468 206, 1964.

Franklin, J.l.., Johnson, K.D. and Hansen,
S.T..Immediate internal fixation of open an-
kle fractures. J. Bone and Joint Surg., 66A.
1349-1356, 1984.

Inman, J.T.:The joint of the ankle, Balti-
more, The William & Wilkins Co. 1976.

Joy, G., Patzakis, M.J. and Harvey, J.P.:
Precise evaluation of the reduction of severe
ankle fractures. J. Bone and Joint Surg.,
56A:979-993, 1974,

Lambert, K.L.:The weight-bearing fuction
of the fibula. A strain gauge study. J. Bone
and Joint Surg., 53A:507-513, 1971.
W.A.:A repro-

12

13

14

16

17

18

19

20

21

22

-1731 -

)

)

)

)

)

)

)

)

)

~

~—

ductive approach to the internal fixation of
adult ankle fractures. Rationale, technique
and early results. Orthop. Clin. North A., 11:
661-679, 1980.

MeLennan, J.G. and Ungersma, J.A.l A new
approach to the treatment of ankle fracture,~
The Inyo nail-, Clin. Orthop., 213:125-136,
1986.

McDale, W.C.: Treatment of ankle frature,
AAOS Instrucltionel Course Lecture, Vol. 24.
251-294, 1985.

Mitchell, W.G., Shafton, G.W. and Scala-
S.J. A.:Mandatory open reduction.lts
.ole in displaced ankle fracture. J. Trauma,
19:602-615, 1979. '

Perry, S.:

fani,

Kinesiology of lower extremity
102:18, 1974.
Ramsey, P.l.. and Hamilton, W.! Changed in

bracing, Clin. Orthop.,

tibiotalar area of contact caused by lateral tal-
ar shift. J. Bone and Joint Surg., 58A.356-
370, 1976.

Segal, D.: Internal fixation of ankle fracture.
In Murray, E.(ed):Instructional course Lec-
ture, Vol. 33. St. Luise, C.V. Mosby, pp552-
565, 1980.

Segar, D., Pick, R.Y., Klein, H.A. and
Heskiaoff, D.:The role of the lateral mal-
leolus as a stabilizing factor of the ankle
Joint! Preliminary report, Foot and Ankle, 2
25-28, 1981.

Solonen, K.A. and Lauttamus, L.: Operative
treatment of ankle fracture. Acta Orthop.
Scand. 39.223-237, 1968.

Weinert, C.R., Jr., McMaster, J.H., Scran-
P.E. Jr. and Furguson, R.T.:Human
fibular dynamic in foot science, edited by Bat-
eman, J.E. ppl-6, Philadelphia, W.B. Saunder
Co., 1976.

Wilson, F.C. Jr. and Skilbred, L.A.:Long
term results in the treatment of displaced
J. Bone Joint

ton,

malleolar ankle fractures.
Surg., 48A: 1065-1078, 1966.
Yablon, I.G., Heller, F.G. and Shouse, L.:
The key role of the lateral malleolus in disp-
laced fractures of the ankle. J. Bone Joint
Surg., 59A:169-173, 1977.



	sad: 
	sd: 
	asd: 


