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Rachitic Bow Leg Deformity
Myung-Sang Moon, M.D., F.A.C.S., In-Ju Lee, M.D. and Han_Chang, M.D.
Depariment of Orthopaedic Surgery, Catholic Medical College & Center, Seoul, Korea

Patients with rickets frequently are seen by orthopaedic surgeon with complaints of growth disturbance, limb

deformity, weakness, and multiple fracture. Among them, bow leg deformity is the most common and difficult or-
thopaedic problem. In growing child, however, if effective tretment is given sufficiently in early age and early

disease process, the deformities usually correct spontaneously and there is little need for orthopaedic treatment
other than careful observation. The orthopaedic treatment may be required to correct deformities that cannot be
expected to improve with growth.

A clinical study was done for 11 cses of rachitic bow leg deformity who were treated at the department of or-

thopaedic surgery, Catholic medical College and Center from Jan. 1978 to Dec. 1981.

Results obtained were as follows:

1. The most common patient’s age group was in 1 to 2 years of age and there was no sexual difference.

2. Associated deformities with rachitic bow leg were rachitic rosary (5 cases), double wrist (3 cases), coxa vara
(1 case), and Harrison’s groove (1 case).

3. Low Ca x P solubility product, below the level of 30 (mg/dl)? suggested active form of rickets in all cases.

4. Laboratory values such' as Ca x P solubility product and alkaline phosphatase improved at 3 weeks after ad-
ministration of vitamin D in 7 cases, 3 at 6 weeks, and no improvement in one case even at 6 months after
treatment.

5. Six months after treatment, the average amount correction of tibiofemoral angle was 9° (43.7% of initial
angle) in group I, 13.3° (47.0%) in group II, 4.9° (29.6%) in group III, and 3.3° (25.6%) in group IV.

6. Through this study it is suggested that the more growth correction of the rachitic bow leg deformity in a
younger child below the age of 2 is obtained with growth by treatment, whereas a little or no growth correc-
tion can be expected after the age of 3 or 4 years.
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75y o FAce Aol A F 214 T
2w Wdke Ay BAFE 6 AUo| e dAA Y] 7
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1, Hasl YYUEE

WelA] gtAbe] odale Hsh 9ol Ha 44
ALY oladzm, 144 2Alatole] gho}r} 7ha phaket,

olE 119 % dolE 69olx, oJzb 532X A
W al= gl e (Table 1)

2. oAHY

Follol e 5AYF AT AALE & AAH] U
ok, uelA 10eolAE T3 dele] ® abg 54
3 AP o} B 4 glden, R4 FHotE] A
ubd o) o akabe] A4 Fgkeh, EF FFEolut AAF v
23 245 Jehd A= g, 28y SRl
Aol 7ol AdFodokdl ofa) k&Edetn ohed, 2
ojgte] mfojokell ol & Aoz WAL BA,
Holx AL o FoAE QlFddolal BE FF
W gaisl H g AE 4 5 eHTable 2).

3. SuE WY

WHl4 o]9le) ¥ d o @& rachitic rosary & 7HA ol
7} 56, double wrists & FER a7} 3oz, Wul
3 w33 Harrison's groove s Z+ Y+ o7t 2474 &

o) ©] e}t (Table 3).
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Table 1. Age and Sex distribution

Sex Male Female Total

Age
6 mons — 1 yr 1 0 1
1—-2yr 3 2 5
2—3yr 1 2 3
3—4yr 0 1 1
4-—5yr 1 0 1

Total 6 5 11

Table 2. Method of feeding

Hx. of Feeding No. of patient

Artificial 7
Breast 2
Combined 2

Table 3. Associated deformity

Associated deformity No. of patient

Rachitic rosary

5
Double wrist 3
Coxa vara 1

1
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€ A4 A"AEL Al A" o] Fold 4 AT
L2 el vlm FHIUG, F, A 17 24F 2
B 1d 6709 Aole] BolER A o]AFE Agaty
oA £ el YA <) WikA] 7] (varoid phase) o] 9,
HA2FE 1d 6/MYolA 2 M ALel g HolSo] o)Fof
&3te] o) AzlE £HAo| 2 dwdg e F2Y7 (ne-
utral phase) | &, Al 3 Follx 24014 3 4a1e)o) o}
Fol &3, 44 o] Aol HEA oz gurL 3} )
¥ A7) (valgoid phase) o] o},

A4 Tole 34 o9 Holr} &atn o] A7lele
A2 duigo] oA A HE A7 Z 3 Bade
2] 7) o] e} (Fig. 1).
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Fig. 1. Development of the tibio-femoral angle during

growth in normal children (Sopfner & Coin; 1971,
Salenius & Vankka; 1975).

A 1A Tl S5 4ole ol 2UA HF AY
TAe 20,55 A2, 2ol Sak 2009 BFA
28.3%, 309 A3F FFAL 16,25, A4E
o 2o9 W HEHITAL 12,5524 BE i
#¢ JEhAL o (Table 4).
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6. Rzt LAH

2 A9 g, F-7]2l4te] 9 Alkaline phosphatase X .
T 3 BEL 7,1~9.7mg%(HE8.5), TGS
2,1~4.2me %(HF 3.1) 24 AR L& 2L U}
W, 11e] 25ol4) 245 F7)9144 (Cax P solubi-
lity product) ] 30 (mg/di)?o]8l2 Helx Qe Hoz ¥
o $54 FHHoz waAck, €3  Alkaline phos- -
phatase 3] E4&F 6,0~25,4 B.U. (HF 12.5)& 79 A
oflofl Al A4 & e HEFHTH(Table 5).

1. A B

HAzx $A viekwl D& Ao Bojge 73
el A} Y AE, 2ezm fole volo W &
et 2717k AAE Q1 e F44 T34
of tHalAi= wlElRl D Fois} 3 J|& AAPY A
Fol e e g Haddz, 29 T3 YUe Fol
£ 4 YA ol 10e)e] s E vlEll D 59k~
102 LU. & 357 Bol% Pl 83} 479 X— A &
A A=) el 2t 2H8le] v P50 Aujrzx] A : ‘
4 Sosiglet, 28lm ke Ayl gl dE Wy

Table 4. Tibio-femoral angle

Initial angle Post Tx. 1 mons 3 mons 6. mons lyr
Group Case No. Age Rt/Lt. Rt./Lt. Rt/Lt. Rt./Lt. Rt/Lt.
Group 1 1 14/12 21/30 19/27 18/24 13/18 5/7
-112yr 2 9/12 17/19 15/15 10/12 7/ 8 4/6
3 13/12 23/22 19/19 16/15 14/14
4 1112 16/16 17/18 13/13 9/ 9
Average angle 19.3/21.8 17.5/19.8 14.3/16.0 10.8/12.3 4.5/6.5
Group II 1 111/12 17/20 25/18 21/15 12/ 8
112—2yr 2 1 812 38/38 35/35 27/27 20/20
Average angle 27.5/29.0 30.0/26.5 24.0/21.0 16.0/14.0
Group 111 1 29/12 16/16 16/16 15/15 15/13
2~3yr 2 2 3/12 14/14 14/14 10/10 8/ 8
3 2712 17/20 17/18 15/15 12/12
Average angle 15.7/16.7 15.7/16.0 13.3/13.3 11.7/11.0
Group IV 1 3712 19/15 17/15 15/13 15/12
3yr— 2 4 4/12 8/ 8 8/ 8 6/ 6 5/ 5
Average angle 13.5/11.5 12.5/11.5 10.5/ 9.5 10.0/ 8.5
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golxl ARz =4AMRA (manval stretching) 2+
Television position &2 %% 3R 3, ol o) g W
aAR wzrd g 2 a4 A Wikt wElEl D Sofol o3 el shat £AS] WHE B

Table 5. Blood chemistry

8. @ o

Initial Post Tx. 3 wks Post Tx. 6 wks 6 Months
Case No. Ca/P (Cax P) Ca/P(Cax P Ca/P(Cax P) Ca/P (Ca x P)
Alkaline phosphatase  Alkaline phosphatase  Alkaline phosphatase  Alkaline phosphatase
1 81/2.7 (21.9) 8.6/2.7 (23.2) 11.1/3.9 (43.3) 10.8/4.2 (45.4)
21.8 234 4.7 34
2 9.0/2.8 (25.2) 10.5/3.2 (33.6) 9.4/6.5 (61.1) 10.9/4.7 (51.2)
124 5.8 4.6 3.6
3 9.7/3.1(27.2) 9.6/4.0 (38.4) 9.3/5.2 (48.4) 9.8/5.6 (54.9
6.8 7.0 5.1 3.7
4 8.3/3.4 (28.2) 10.6/5.6 (59.4) 9.8/4.0 (39.2) 10.1/5.2 (52.5)
10.9 1.4 2.2 1.7
5 9.4/2.1 (19.7) 10.1/3.2 (32.3) 10.2/4.5 (45.9) 11.0/3.1 (34.1)
9.8 8.6 3.3 5.3
6 7.1/3.7 (26.3) 8.0/3.5 (28.0) 8.7/4.5 (39.2) 10.4/5.7 (59.3)
8.0 8.0 5.2 34
7 8.6/3.2 (27.5) 9.1/5.5 (50.1) 10.5/4.7 (49.4) 10.7/3.6 (38.5)
10.0 7.2 3.6 2.8
8 8.7/2.8 (24.4) 10.3/4.2 (43.3) 11.0/5.1 (56.1) 98./3.9 (38.2)
13.6 6.3 2.4 2.6
9 7.8/3.4 (26.5) 8.3/2.7 (22.4) 10.0/5.8 (58.0) 10.2/4.3 (43.9)
6.0 5.7 7.0 2.2
10 9.2/2.7 (24.8) 9.2/2.9 (26.7) 10.3/2.7 (27.8) 9.2/2.8 (25.8)
12.7 10.2 12.8 16.0
1 7.1/4.2 (29.8) 8.7/3.8 (33.1) 9.8/4.6 (45.1) 10.3/4.7 (48.4)
254 13.2 4.5 4.2
+ 30
Group I t-eevemmeemeans
Group 1T :
Group III;j—-——r =~
+ 20 Tt UM Growp IV pee————
+ 10 e e—— T iy
Tibiofemoral }
Angle
o A A
initial 1 mon 3 mons post Tx. 6 mons

Fig. 2. Change of tibiofemoral angle throughout the treatment period in each age group.
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3 F7104HH 217} 30(mg/d)? ol A Al FFH e A
7b dojvtn gletn Hrlago, 34171 shesked 11
oAF 7ox vlelsl D FH4F 3Fol, 28T 3¢+
6 5ol El g3t 449 34E el dde
6 MU E HA 38t £ TAol YolukA 3t
o} (Table 5.).

Azl oe H=ATA Hshe 15 Aolakel Al
12N E ABAGE 6 QYo BF 9E(2A4 W

whgzhel 43,7%)9 Z£E e, o] EF 2ol
Ae 234 o] HFA 7 21,8508 Aol 1dFo
¥ 5.55% 16,357} AL sle] 2A4 759 74.8%
ZtaS Jepdideh, zeln, A2¥e HiE 13.3%
(&2AA) Zx2) 47,0%), A 3+ HF 4,.9%(29,6%),
A4 FL HF 3.35(25.6%)9 4T vhebdigich o
23 BAAAZ Bol ¥o| AFHo whet WdlE HY
E @A MAE mdmAe] =oiztg o £ Uden,

Fig. 3. Group 1 —1: 2 Aele $& 215, 2 3059 Wik WS Jepd oy 94 24 1 dFo] $2o0)
5%, H&o] 752 M 19,557 Faso] 244 729 76,5% 4L el

Fig. 3. Group 11 —1: 23 4] $3%o] 175 FZo] 2059 Wb HEE Jehliglon} 94 24 6 MY Fofl £
o] 125 #ZFo| 82 HT 8,557 Ha=o] 224 Hx9 49.9% AL vEhw el
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Fig. 3. Group [ —1: 23] Zo] 747} 16 o0,

A7 228 4w dehige,

g A2 & 67Yol $Z0] 155, 2Fo] 1322 1A

Fig. 3. Group IV —1: v]e}nl Boj g Friciio] u
< A

BAAN7 ] AFE wAzte] Am, A3 4 7ol ¥
2 2403k A1 2-FelA A7z MY ;A7
o] vJ&& & 4 U H(Table 4. Fig. 2, 3).

2 E

Mellanby (1919)'92] A gd 7ol & o F o) F
607 T2 A= o Be A7 ubHol

We 7o Agsgdod AaAs 6 MY Folx ujte Ay

ek, 1920 chell & wlEbul D7F 47 Eo] wlEln]
o g e I7E TFHE 3TLE
Z, vlelul D Aoz g +EHL 48k viglul D

Foio} 2o zALR Af7b 5, celiac disease ¥ Al
Axgoz g FFHo HFols gk vlelul D

7} 7E B2 o] % wEem D 54 FFHela Hd
steiel, 1930 ol Sold e AAwBdgY AATFAA
FEHo] A2 AAF o] FFol FrHAm, 19403
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Fig. 5. The main metabolic pathway of vitamin D.

Table 6. Treatment of rickets

1. Correction of underlying pathology;
general nutrition
renal disease
enteric pathology

2. Medical Treatment;
Vitamin D: Depending on the type of rickets, the age
of patient, the severity of process.
Calcium, Phosphate, Alkalinizing solution

3. Correction of deformity;
Physical Therapy: rest, manual stretching, television
position corrective shoe, shoe wedge, night splint
Surgical Therapy: osteotomy

ol & paper chromatography % o] &%o 24 o2} Fe)9
Al =34 F5 o] et A 20172 A Hel
Ao vlelgl Do AlAHALe o] =A e wlg 2o
98 A FEe Ao, Wel, Ak Agel HH ¥}
=2 Hal Zlge] 75 HaleHd, e T35
o N2y Yoz 4F AN phenytoin,
primidone, phenobarbitone 5 72 A B-£° cadmium
FE550] 2asddd

u]E}=] D+ 19224 McCollum 3 Shipley'®7F A &0 2
w23 o)zl wg ulElwl D FE0) WwAHHAN, ol F 7}
% F23 22 vlielnl Dlcalciferol) &F  Dalcholecalci-
fero) o=, o]Fo] F4Eo] ojrir HALAAHL Fig. 5
of 41" A# Zrh, F+3 e D9} Dsx 73]
microsome o 4} 25(0H) vitamin D 2 hydroxylation ¥ ™,
ol wlelgl DRt g AESH AFE Hold, o
25(0H) vitamin D& ©}4] dH-F %3 A% mitochon-

dria 4] 1, 25(0OH); vitamin D &} 24, 25(0H); vitamin D .

Z o hydroxylation &9, °]F #FAal 1, 25(0H),
vitamin D¥£ 4£8#ol 4 ZFo F4, FolA BFY F
2, Aol g5 Fg AFgol Fdgct, 2y
2, oozt Ade A AF vEY F34A T,
calcitonin 5ol )8 Ztzt of & WA F e
TF-FHellA velwl D AW F3 ide FREY
ik Aol dF9 A<y 433 Ao, F,
ol v] Al & shell (zone of provisional calcification) o4 A&
A 2o (cartilage cell column) & W} A4l 2F9 A
o] ojuix] ¥x, A3E Yoz AFHRe ¥F

o] Aol Bt ste] A3 AEFI Y402
dojutx] oA EHcoh, ez duA el A4
Aol 4337 dolupa] ¢+ dhd AFAIZE AL F
Astm g AAatel Fol yolA 5w, F7hstielA
X 2o Astz YdE 2o cupping B+ faring 5 HAF
o] X — A4 &4 wistz vepuA Hophe

olgpzhe W3E vellle THEWY gL 24 37
Az g 5 Ut & e 7€ Ay Add s
5 AgAsY x5oln, A= vEl D £} L,
QlaldE okZ oWl nelm, s AJol] futsl= w
o outs} mAo|c}(Table 6). ©]3 ¥]Ebal D+ T34
9] Aaol WEHolny vlelwl D £ Tl sl
A vlEtR] D Fojob vjEo] AEd, AAAH g
3t £lEo) Bgeys vl gepl?

wlelnl Do oY L8 fololAde 200-4001U,
Aol A= 100—400IU o]®, A& E3eze dHiE
9] gAbgo] dd 4239 10~100809 S-S A3}
2 3le}, Mankin'®?-& 739 9] flaloll wa} wietal D A
A4 FEwe 99 1,000~10,0001U, FFAH FFH
£ 1,500~ 25,000 U, =le}ql D &84 73l o4
£ 20,000—60,0001U & £2& dA23tH 3, Balson #
Garabeidan®& A& 2 /Y7k& 2,000—3,0001U & &
3l n 2Fole dAdgao s 400IUE  Fosiglnt,
Tachdjian’®2 4 APAH FFYe oY 2,000~
5,000IU & 6~10F Fojsled 2~4Fo X - A4 54
o] yehdretn st o, A Ae] HA A AN DTl
£ A Bol o] FRoiut 2T 4 gl7] wj-Foll 607U
% 13 %043 5 3F o A fubgo] Bojx gtom
A Fod sl WS A, o) 9f3te] Fxjel ule}
uietal Do Syl Fojubo] zbo]z} gle AL wlE}
gl D2 E4o] Ax =3} 3t 4 HZ57] wf Fole}
A zpgcl, AzE9 FalolAE vlF 5uk~100tUE 3
b Fold oy shek 471 o X—-AAe] 54 Azl
ule} 4 w2 F 2 sle] vgFAe] Huz A
% Zojstglenl, olv x4 #HAE
A7 Egka =3 F59e gigle
AL HolE 4 ¢l7] wlfol Uxk v
FEygoz Aztsted vlmA w2 o9 wEwl DE &
o), 11045 7l vlElal =
7ol 2tz X—A gl el et 47 3AHE ek

e o
L
23

3,

ri)‘

o

o2
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A3 6ANYelde] HAFs ALsA YRoernz A
Eol A& uh&e o33 AU FFHE A4A A

o},

T kg WY TR ks AE e atEql
TAZE A £ AAEY o AdoA WutE W
Y& F4£2 WISk X-Al 4 do e 7&43 +5
ol ojgk Hygsle] W F et ol A Wk
4% vt Aoz Hgsdr] YaMe —?—"d 4o}
A4 g HA4E dolof o), Ao wWE AA Uy
AEZ AL s FAALH 1d 6MY AR =
Wubs Al (varoid phase)oll Az, AF 13 64 YHE
2 dAbeloll A Auied-g A =HEd o] AV E FHI &
+ ©]37] (neutral or transitional phase) 2} duj, AF 2

W3 3dAtolo= AejH oz ouls  AH (valgoid
phase) 2 |1, 3~4A417 ¥¥ & o] 2L bz
o] 6~7A 7R E £ 4~65 AE2 Uul& (balancing
plase) 2 LA} *5(Fig 1) 2z Wil HE
olgl HF 1d 6744 o]Holly A= AE AL u
'3}“1 =3 AF 20] AUEE upkE A7l % %‘—

© ASE 2@l o3 e A Frlel dE dE A
ZH wate Aol 4 HAAed lon, *Eal’%‘
Wukgo] 24l0)F kg2 Wl A 4ojrt 27 A
#3344 I AFHR ™ol reix A
T AN HEe FA el FAs s el g,

TFHA Wbl el E FF9e] A FEd A4
ol Ao} 7hol 4 %ﬂl Wi AdaH e /HE 4 e,
olF AT THL wovt #AY Adsr Hn 44
Z 47} ot o) ZMH} a7 AE FTE raoe HE
vk, Mankin'® -2 cjololl A 53 sty AU FFya
73S YL o) Adngsln Faoledel S
AP A7 e ¥odx A, ¥V EE HE
o] kg2 A3 Fobek 59 A 2aEA A
33 TAH0) shsslgta dglet, AxEe AS Selg
o] 4Alo]5le] Aofr WMbL WYl osf mAL
27 #golt emge A Yok, @A =Em
D Fole} &3 o Zo) ouped® g s3he Ald &
+ Axdided, delgoz kgl ok
ZEl= Aol Qe 24 o] Fhy Aolol A vjE} LDv—
of jte 2w tHET7e] A LS Ry, 9
o] F7tdell utel widel wAHE FAEAU, ol
lelgl D 42 759 Al {7t delvtr Wy
o] Aol A= HA ool o) HFHsle) o7
AdmAge] dofrly] wfolzt Azbsje, el ofut

L

lul

[»

i

o ¢
p

v’

Sold Al BE U2 s 3-44 ol Folk WY
;AEA} HEAE 2% T & Ak
o|9hze] ke WH Y Adny B ek Dol

o, H¥e AFEd s, 3~4

xﬂ ol Follx A& W) —é: ol A&Em, £3d F

mu Fxg Aldez FE3 S AAddE

27| %43 AT AT AF v} HAFHq 4
bﬁol HasA =+,

W g, Bael A9, 4
e W

4 g

g 1978 1958 1981 12974 7HER 9
el Aot FEYod Avksle] Amdland
F 21dle) FEFHA4 ‘HHP‘ A% 6 MY ol UA
[l satdw 110l sl dAA AL AA3
o ‘:}“\:T-"}‘ e ARE dddh

. 11e4%F #Rbe] oA Hel oMYl A Hm 4 4
7H%°1M4.. P e odaEEe 1464 24 Alolg
o},

A¥g g2r) 64, =7} 52 Gyl zole gl
ek,

2. 45 W3 o 2+ rachitic rosary 2 7}A o7} 5
|2 714 §ekx, double wrist HE L 3dloA], =¥

a2 W 8 3 Harrison’s groove 7} 247+ glof|ol| A] wt
735 ok,

3. ¥ stal £7L2 11 2% g3 $7)e0414 o]
30 (mg/dl? ol dt3 welx Qof FFA FFHY PAS
et gl

4, Mgo} uE el et 479 THL 1101F 7
ole vlElrl D FodF 3350, 3o 650 27 34
A vebda, el 697K e Hest 479
Aol vieltz] ofgkeh,

5. g o HEZEFAe] Wie 13l o e
FolEol e 5% $ 64Ul HF 955 Fras
of 2H4 =9 43,7% 9 AL velWz, A 2F1
kel 4] 24 401 2 B 13,35 (224 7 47,0%),
A3E(2A~34)E HF 4,95(29.6%), A4 -F(340]
F)e W 3358 25.6%91 ZAE vebyct,

ol o] AAANZT v]Fo] ol THFWA Ul WY
& eyl Fodz TRyl AFE Aol aat 44
3 A3 mAs]e, 24038 AolollXE Ao A4
HAA] A=) veo] 7} gholAle] wa} mAdzde F
o] E3 3~44o] Foll: Aol W2 2 mA o] Ao
ofuvtAl &E & F Udrh
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