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Clinical Studies of Corrective Osteotomy for Various Angular Deformities of Tibia

In Kim, M.D., Jung-Man Kim, M.D., Seung-Koo Rhee, M.D. and Whan-Kee Min, M.D.

Department of Orthopaedic Surgery, Catholic Medical College and Center, Seoul, Korea

Since 1856, Mayer'® coined the term “osteotomy” for a tibial resection for an angular deformity, va-
rious shapes and designs of osteotomies in long bone or pelvis have been popularized to treat the mal-
union, osteoarthritis of hip and knee, bow leg, L.C.P, or C.D.H. etc.

The purpose of corrective osteotomy for tibia is so different from that of upper extremity because

it must be restored the weight bearing alignment, and equalize or minimize the leg length discrepancy.

We respectively reviewed 14 cases with various angular deformities on tibia who were treated at

Dept. of Orthopaedic Surgery, Catholic Medical College from Jan. 1976 to Dec. 1984.

The results obtained were as follows:

1. Causes of angular or rotational deformities of tibia were malunion in 11, bow leg in 2 and par-
tial closure of distal tibial epiphysis in 1.

2. Ten cases of tibial deformities exceeded over the 10° of medial or lateral angulation and 15° of
anterior or posterior bowing were corrected for normal weight-bearing alignment in lower leg.
And a rotational deformity may be so disabling to walk as to require surgery. So four cases of
tibial angular deformities combined with more than 20° of external rotation and 5° of internal ro-
tation were corrected for normal good looking walks.

«3. The maximum length that can be gained by an opening wedge osteotomy was near the point of
maximum angluation, but it could be changed by the cause of deformity and patient’s age. We've
done 4 cases of opening and 10 cases of closing wedge osteotomy.

4. Angular deformity in one plane due to fracture in children under 10 years of age may be correc-
ted spontaneously by growth, but deformities due to bow leg or epiphyseal injury cann’t be expec-
ted any spontaneous correction of deformity by growth. So three cases of tibial deformities due to
bow leg or epiphyseal injury in children were corrected in earlier after recognition of that defor-
mities because of possible damage to articular cartilage and the combined rotational deformities.

5. A slight deformity if the angulation involves near a joint, knee or ankle could be seriously disa-
bling and so must be corrected earlier.

6. Functional results of the corrective wedge osteotomy in angular and rotational deformities of ti-

bia were excellent, good, fair in 4, 7 and 3, respectively.

Key Words: Angular or rotational deformity, Osteotomy, opening or closing wedge, Malunion.
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A vk E4doE g 44 AT FdAe 3
Bl 4] (partial epiphyseal closure) 2 & Z 314 9] 9
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ble 1).
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T2 Qg A Wy ApdA, il FL 9
2 WYe 107hA, LT Ae BE Fyp 7
% (anterior or posterior bowing)-& 15° 7}z, &=
7+2) 8] W 3] A (internal rotation) ¥ 20° 7}x] ¢} <] 3]
A (external rotation) w3 & &2}l 2 o]k o
L Fe7tRsigy.

4) B2 Ay

4-1. ch&E A2 uy

FEE & AT A dyel Y43 AR Fo
Skl A& ASelle, A 2ol A FN-stel
£ AA Al "4 AAFA okFE dx Aol €

Table 1. Clinical case analysis

M No. of cases Siatﬁ dof)sttiscf)(:(r)zi;y Sex ratio Average age(yrs)
Malunion 11 upper 1/3, 6 cases
middle 1/3, 2 cases M:F=10:1 29
lower 1/3, 3 cases
Bow leg 2 lower 1/3, 2 cases M:F=0:2 5
Valgus ankle
due to epiphyseal 1 lower 1/3, 1 case M:F=1:0 6
closure
Total or average 14 M:F=11:3 28
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WA stFe] Folok FhlwEel WM AH
AHE ol A& 23t A4 43 A-F%(open
wedge osteotomy) & A Hcl. HTEF kxR o]
o gstol o shoft Fig. 1ol Ak o] s 3

A H-¢)(maximal angulation site)ol] 4 A3 & 7-¢

DB =CB —~CD

but CD=CBX Cos. 30’

and CB=CB’

Thus

DB =CB —CBxCos. 30

=CB —CB xCos. 30°
=CB(1—Cos. 30°)
=CB'(1-0.866)
=CB’ x0.134

Fig. 1. Leg length after an osteotomy

=53 229 o 01349 DB} Aol7 Tl
deb. & Fig 26148k ol ey 432 7344
(base) o] 9] whahF 3zl Ao)7t Rej A AL, wheh
2 A4 4% dTg(close wedge osteotomy)L-
Agsia A4 Aol kd HAAolE  Fob
Alet.

4-2. dM 2 Ny 25 BN

444 oA 5] 4a(wedge) THE weh
A7t st £, ko g 4F 7] A4 (wedge
base) Immel| o 3} 1°H £& 2g}yl o} = Bauer® &
o ol&¢ £3 4433 dek. = Fig 3014912
o] 25°8 A4-g 9 AAF Aol Scmel 3}
= 23.3mm, E % 7o] 6cme}d 27.6mmzls £
A7t ush ' 2HE S o ImmAEY 44 ]
AAde] Aart= AEo] o).

a8y AaF 2 Aol 5cml obslE o glolo] Lt
A0l e 449 A9, A3 2L 259 4y
ZHwedge angle)& ®3lx AT A 7Ao| demebn
Aete, 4YAA4L HT BmmAEs obyd

Fig. 2. Closing or opening wedge osteotomy.

W=DXTan 25°
=5cm X 0.4663
=23.3mm

W=DXTan 25°
=6x0.4663
=27.6mm

(.. 1mm=1" of correction needed)

Fig. 3. Determination of wedge base in adult
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5) 2% XX

3 Ual% BT 47 ZRAY R
Uz A sl7kgkd 94l= 2782 Steinmann pin X
+ staple 8 32339 vpelx] F7+E 5d]= bl
ade platert A—Ocput F42¢ gagdrh. =
3 14dF 126l AFE Y99 wE T 4L
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FHolE A oha 4REFE oF 257 sl 44
o] zRH Fole A 3z HxzmAHelk PTB
non-weight bearing cast & 4~8F 7 ] |83}
o] ¥ el =g} PTB castg o2 HzlAql 35
+38-5 g8ty

Table 2. Post-operative evaluation

W Excellent Good Fair Poor
Radialogical assessment
s Fx-Union time Union at 5 months delayed union non-union
o Parallelism between Parallel <5° 5~10° >10°
joint surfaces of
knee and ankle
¢ Angular deformity (—) <b° 5~10° >10°
Clinical assessment
« Pain around knee and ankle (=) Mild Moderate Severe
« Leg shortening (=) <lcm 1~3cm >3cm
o Limitted knee (=) <20° 20~40° >40°
and ankle motions (=) <10 10~20° >20°
¢ Rotational deformity (=) <5° 5~10° >10°

W=D x0.02(k) X angle
=4cm X 0.02 X 25°
=20mm

(Canale and Harper, 1984)

Fig. 4. Determination of wedge base under a 5cm in long bone diameter for women or children.
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5-A(Initial)

5- A(Initial)

5-B(POD)

5-B(POD)

5-C(POD 6 mos)
5-C(POD 6 mos)

Fig. 5(Case 1). 40-year male patient who was treated proximal tibia and fibula fracture at local clinic
for last 21 weeks have had a malunion on proximal tibia with 23° of varus, 20° of anterior bowing and
1.3cm shorter than normal leg(Fig. 5-A). Post-operatively angular deformities in two plane were corrected
by closing wedge osteotomy with 20° wedge base and fibulectomy, but the leg length shortening was in-
creased by 2.9cm and treated it with shoe elevation later(Fig. 5-B and 5-C).
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5-A(Initial)

5-B(POD)

3-C(POD 6 mos)

Fig. 5(Case 1). 40-year male patient who was treated proximal tibia and fibula fracture at local clinic
for last 21 weeks have had a malunion on proximal tibia with 23" of varus, 20° of anterior bowing and
1.3cm shorter than normal leg(Fig. 5-A). Post-operatively angular deformities in two plane were corrected
by closing wedge osteotomy with 20° wedge base and fibulectomy, but the leg length shortening was in-
creased by 2.9cm and treated it with shoe elevation later(Fig. 5-B and 5-C).

6) MY ot W HES

A 2AdsE ARA dA wA ] st Al
o2 HEEF T FTA), £ ¢ 34
o] HYPFF 22 Ao A WY YEFE A
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T 2 34, kAl wEY AR 2Rl Ao 3
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ARAQ £F Az AP oy, 2 F
146l % 1369 i TARTL F 155744, %
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Wy s gdoll 4L 5 v ake] gk Hyo)e
A FAFEIR, £F 32 dFo] dolUdrl 6o
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K

3 21

=8 1: £ oF 40/M(Fig. 5).
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6- A(Initial)

AEL 1559 & 7 w3y, 2009 Muhdy,
ofZol] 7+ 5° ¢ WA wHYel i, A3}
A= HP ]t £45e] 22 25 22
2 2004 FALE ol glo] Aljt sk Abel gt
(Fig. 6-A). X Fel& 5402 3kr Aol9 2t
o€ AAY Wt g, E Wy HHL 7MY
ol vt FAFE Tested, Wy skl Faiwk
ol & #H|#| A1 2z} 3|2t —A-F<%(supra-malleolar ro-
tational osteotomy)& <)) 3}gc}(Fig. 6-B). &%
7¥8-2] 7 Wy 43 FUsA S dA A
ol Faslgl o, 3l WYy YL BE A}
ofF Aawo] HydldH Ay JA4RYE dHoc}Fig
6-C).

=2 3: 71 0x}, F/43Fig 7).

o2 ME W

6-B(POD)

Fig. 6(Case 2). 4 years girl with bow legs, 25° of lateral and 30° of anterior bowing for right tibia,
and 15° of lateral and 20° of anterior bowing for left tibia, and each 5° of internal rotational deformities
both(Fig. 6-A). The problem for this patient was not the leg length but making the joint lines parallel be-
tween knee and ankle joint. So she underwent the supra-malleolar rotational osteotomy and fibulactomy
(Fig. 6-B). The joint lines are mainained in parallel but some degrees of lateral and anterior bowing are
still remained(Fig. 6-C).

6-C( P_OD mos)

434 A2 AE A5 MNukd EAZHE
T4 1009 F, 1379 oy, 9 2009 Aduk 7
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Ay AL ¢ F Ao A2 8, Ay Wy L
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wg =8 F¢c}Fig. 7-B and 7-C).

=8 4: A 04 51/M(Fig. 8).

514 dakz wEALE 60Y7 o HUolA
A2F AT ALY AL vyF Zad
FE5E F4R AdEged, ldA Ad 17, A
Wy 28 a3 2009 9dslx] #HFe) A,
A% stA R 58 39emst gol Al sl AW
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7-A(Initial) T-B(POD) 7-C(POD 11 mos)

Fig. 7(Case 3). 43 years female with a malunion at distal tibia, 13° of valgus, 20° of anterior bowing
and 0.7cm shorter than opposite leg(Fig. 7-A). After supra-malleolar closing wedge osteotomy and fibulec-

tomy, anterior bowing was corrected normally, but 8° of

valgus and 1.5cm shortening of leg, treated by

shoe elevation later, were still shown(Fig. 7-B and 7-C).

8- A(Initial) 8-B(POD) 8-C(POD 3 mos)

Fig. 8(Case 4). 51 year-male patient who was treated with distal tibia and fibular fracture for 6 months at
local clinic has had a malunion with 17° of valgus, 28° of anterior bowing, 22° of external rotation and 3.9
cm shortening than normal leg(Fig. 8-A). The leg length discrepancy was so severe that we had to per-
form a supra-malleolar rotational opening wedge osteotomy and fibulectomy, and fixed it with two Stein-
man’s pin. Post-operatively, the anterior bowing and rotational deformities were corrected but 4° of valgus,

and l.4cm leg shortening were still noted(Fig. 8-B and

9icHFig. 8-A). Wge] Aaal 43k Lol 4 Ay
A 3] — A3 A -F<4(supra-malleclar rotational op-
ening wedge osteotomy)-& A& dle] 339
2R3 344 A9 ARE Wl AEsgod,
% 49 99 WYo| HEFPOU ka1 Aok
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9-A(Initial)

9-C(POD 4 mos)

Fig. 9(Case 5). 6-year boy who was operated with an acute osteomyelitis on distal fibular two years ago
was admitted with complain of limping due to lcm of leg shortening and valgus ankle deformity due to
partial closure of lateral epiphysis of distal tibia, and upward distraction of distal fidula. The joint lines
are not parallel any more compared with normal right tibia(Fig. 9-A). So open wedge osteotomy on meta-
physis of distal tibia and excision of thick fibrotic band which was formed between two fragments of fibula
were done, and fixed it with A-O compression plate and screws. After then, the joint lines are parallel,
but he is so young that he must be took one or two another operation in future because of partial grow-
th arrest on distal tibia(Fig. 9-B and 9-C).
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