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—Abstract—
Rickets
Chang Yun Park, M.D.

Dept. of Radiology and Nuclear Medicine Yonsei University, College of Medicine,
Seoul, Korea

Rickets is known as rare disease nowadays. Among 269, 649 concerned clinic patients in 6 and one
half years since 1965 to June 1971 at Yonsei University Severance Hospital, there were 33 cases of
various rickets with annual increasing rate since 1968. Compared to the 1965 and previous years to 1968
almost 5 times Increase In number noted.

The incidence of rickets was 8171:1 and ratio was 0. 012 percent. There was none specific sex
difference.

The analysis of rickets disclosed vitamin D deficient type to be highest incidence of 90.9 percent. The
rest was 3.03 percent each of vitamin D resistant rickets, renal rickets, and infantile tetany. Among
33 cases of rickets X-ray study was done in 24 cases of 72.7%. All showed positive rachitic bony
changes.

Blood chemistry disclosed elevated alkaline phosphatase generally but serum phosphorus and
calcium was supportive evidence for rickets due to overlap with other diseases of malabsorption,
starvation and vomiting in low serum phosphorus even in high alkaline phosphatase differentiation
should be made in fracture of bone, hyperparathyroidism and metastatic bone disease however these
factor can be eliminated some extend to the age prevalence in childhood of rickets.

In X-ray study of among 24 cases, 21(87.5%) of knee joints disclosed metaphyseal ricketic bony
changes. And 13(54.1%) cases in wrists, 11(45.8%) in ankles, 7(29.1%) in long bones and 12(50%)
in pelvis all show rachitic changes in 100 percent, however, in thoracic cage of 12 cases of half only

disclosed rosary, and 2(8.3%) looser zones. Therefore X-ray study still stands best aid for diagnostic

value in rickets.
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BAEME Vel 3R89 0. 012% ©] 3 Uj 729
e 1.06:101 3, B 1761 4 16014 (0] KzEs
sl BRE EES Rt ST A 3TEA Sl e
Ry AREES 4,09 5L vitamin D deficient rickets
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ring @ demineralization o] g} s}zl /b MR ¥
firol wheb Wiz 9 odrkE BME e s 4 5
93\‘:}
WERRET 8k knock knee 36I(14.2%)% YERHL
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Fig. 1. Rickets

Fig. 2
Kinds of Rickets Case Percent
Vitamin D deficient rickets 30 90. 90
Renal rickets 1 3.03
Vitamin D resistant rickets 1 3.03
Infantile tetany 1 3.03
J
Total 33 cases 100%
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Vitamin D deficient rickets i :

e TR AJEEn tibia vara bilateral 2 3KEE
SErh BERBEE Ry ATEERZA YHRFEYE R
e TRESF 9 ka 5. =et} craniotabes

,ﬁ96__



Fig. 3.

Positivity of X-ray findings in 24 cases of rickets

Knees 21 cases 87.5% All X-ray positive (knock knee 3 cases)
Wrist 13 7 54.17 All X-ray positive
Chest 12 50.0 7 In 6 rosary cases
Pelvis 12 7 50.0 7 In femur all positive
Ankles 11 45.8 7 All X-rays positive
Long bones 7 29.17 All X-ray positive (bow legs 6 cases)
Skull 5 7 20.8 7 Craniotabes in 2 cases
Spine 4 7 16.6 7 All X-ray positive
Fig. 4. Blood Chemistry Fig. 5. Serum Phosphorus
~ Serum ~ Serum Alkaline B ‘““. T
Subject Ca P Phosphatase Varlatlor&bln ﬁl;);ir;lgrlosubjects : Our ricketic series
mg% mg% B.U. 9 N -
1 9.6 6.2 7.4 fge P | Cases ¥
9 6.0 4.4 10.7 Premature infants  7.9-0. 28[ = ==
3 8.9 3.2 18.5 Newborn full term 6.1-0. 331 5 4. 88
4 10.6 2.7 37.5 1-10 years 4.6+0. 16“ 12 3.63
5 9.1 4.3 6.5 Adults 3.5+0.19 2 4. 65
6 10.9 4.9 6.0 :
4 10.0 1.9 11.3
8 8.8 3.8 10. 2
9 11.0 5.4 23.9
10 8.8 3.6 30. 8
11 10. 4 4.4 12.7
12 10.8 5.1 6.25
13 8.6 3.0 16.9
14 9.6 6.2 74
15 11.0 1.9 24.5
16 8.4 4.1 23.9
17 10.9 4.9 6.0
18 11.0 7.4 11.8
19 9.6 3.5 48.8
= ggl. Fig. 6. 3% %5 Vitamin D G2 B :
taphysis® 'ng, flaring, i o
Physical examination [-¢] epiphysial swelling o] geo]'xf} ysisS] cuppng; flaring, fraying o]
9]l 3 Tibia vara deformity & 1%/%¢] 2w malleolus v
B Wi 3.5Ee] ;L ABRE-S Slar gl genu vara il Bwl i} 12.3g/dl o] i, [tk
deformity & 7}A 3 Jivh. 24b &0kl filE 6150/mm?o] i, Segmental Neurophil & 19%, Lymp-
ulgl 712 qlal o hocyte 78%, Monocyte 1%, Eosinophil & 2% 9]} c}.



Fig. 7. Vitamin D deficient rickets 2#% # 5l
Thee] ik :
rachitic change Ll4}o] genu varum(bow leg)

Blood chemistry & total protein 7.1 gm/dl, A/G
ratio 1.7:1, albumin 4.5 gm/dl globulin 2. 6gm/dl,
serum calcium 10.6mg/dl, serum phosphorus 2.7
mg/dl @ alkaline phosphatase 37.0B.u./dl o]},

X ## B2 metaphysis o] cupping, fraying, i@
demineralization ¥ genu vara deformity 7} 1%l cf.
FaolA 72 ricketic change 7} 919 3 A2k &=
A HREEE KBERE BAhEE A9 vitamin %<l
REEES & AF} vitamin D 1, 50086075 9 H ik
whal #&GE4E 1/8 inch A5 ¥o]d w3 multivitamin
—ix WH RAEA Sk WE#E = 1,000 HALO
vitamin D & g WMAAAZIL THEHE K TR 400507
E vitamin D #gks TOHR & FR XL o
MEFTRE EFH AL

total protein 6.78gm/dl, A/G ratio 1.5:1, globulin

%3 blood chemistry &

2.78gm/dl o] ¢ 51 serum calcium o] 8.9mg%, serum
phosphorus 3.2mg%, % alkaline phosphatase + 18.5
B.U. = frigislod om fAEEHR #9 TEA K BTR-S inter-
condylar distance 3.5cm, intermalleolus i 3. 0cm
o] 3L rachitic rosary & §19l 3L Harrison groove % fig
ol 19l o genu vara deformity &= [} o)
tibia vara deformity & ##f{sldcr. Lt HIFHo 5
F 7} vitamin D 600 H{7-S A fFigr o) o

fEf 2: 702 3/12 B5 infantile tetany fi :

=EH 5 H5R=EA convulsive seizure &} AW
o2 +HMH Wster KB BEES KiLd AL
gl ofsk o}F-# vaccination & WEA] gkrtE 7
Wolc}. convulsive seizure & [Lfffel o His et
gow —H L[ 99 seizure = —4r Lol Byt
oha 3l 2EATR-E v o] 6kg, UL 38°C,
fRH 120, rate 30, KimkiE= BIEESISiow fontanel
2 [iEE e A eka WE flaccid 3k ekokeh M9
iR B g9l rosary = fEHIE A AL W
MRS IEdell o] MBS TEWHEAR o M
Frbdell 4 fiFhge]l 3tkfE Feoll %= lo= Moro K4f+=
Zglth. Kernig sign-& Pitko]Qd3 Bruzinski sign
© Bkl sk ABuh e A RIHEET Shgn
e Frilfkel] w] 4] infantile tetany Z i Feoll cal-
cium lactate @ vitamin D %@ multivitamin syrup &
2 OEENS % 6] KRB FESd T HhE IR
M E RN A il F 71 9. 0gm/dl Het 28%, FilIfiEk 10, 000
o]3L stab neutrophil 1%, segmental neutrophil
57%, WhEEk 41% 2 esosinophil 1% 9]l =

Urinalysis = RiFslgom #k NEZ Biko] o
89mg %,
serum phosphorus 10. 7Tmg% t}A] —.H# serum calci-
um < o] € F&d 4.4mg%7} ¥ 3 serum phosph-
orus 7} 10. Tmg% o] 3. #FH: M PT R-& Hlfks] o= X AT
Floll 4 metaphysis 7} cupping, fraying,
demineraligation o] ol 3 fffel = #{kr} of & A
< iz & 9lol o). wel4] multivitamin 2 calicum
lactate & & W blood chemistry 7} fif-## =] o
serum calcium ¢] 8. 0mg/dl, serum phosphorus 10.7

fasting sugar serum calcium 6. 0mg%.

flaring %

mg/dl i alkaline phosphatase 7} 35 sigma unit &
7L RifFshe] REgstd o

% %

Vitamin D E#EE: steroid o4 k= g3 Bills
(1938)e]] fkatsl = F—EEFA - Cholecalciferol,
vitamin Ds, ergocalciferol @ Vitamin D: o]}, =
Vitamin Ds &= KF5 Xfre] mikRel Kol  kslo
el 41 dehydrocholesterol & #fif:sled RHAGF=A
L el en Vitamin D. & #iEsol MWEd 44l
o fifeska g /hGio] BRIIEl o] richets & Bhifiisl
e s,

Sl ebell A = #9700 4 o] S HEiEel &
Stoll wH& rickets o}°] BifRE ZEWIgu} Qlan AKEEREL
2 SRS RS A 7ER el o EE
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Jihiel A rickets 7} HEATE o] Bk I X
LgBiel fibhelgd & dhfifstal =

Jean(1939)¢] ksl Xit ZBrolel HiKy prhivte
2 rickets o] ZEE I Is}t}% Aol k¥ ul Qlvh
richets o] Ji# #LE 2wl AfkodAe X ik
2451 261(8.3%)7} craniotabes A& HER I 3L
At

Reilly (1964)¢]]
Hr 166 441(25% )7} craniosyncstosis Bl premature
closure BiZid&Edro]l v 2401 X tdE 2
4= richetic change 7} 919l 3t f{i )2 knee 7} &
= 2 ik W BESa Bele = iR A
AL ARHEEeel Al 330 2141(87. 5%l A R i)
richetic change 7} Ptk FZIE-S- vJelbv o).
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&3 vitamin D deficient rickets

Premature infant o} 4] ricketic predisposing Zi[Ae]
AotEA e d8A glow Lafidke® vitamin D2
% Hg #Higo] Elliot (1936)¢] fkale] k=gl
Sterns @ Vandercur(1936)¢]] f#3&l=l IFE# oA = —
FEE2] vitamin D(100~800 HE(7)E Fwd
B 4 g sk

Awkeel =¥ he o HEReErr 1.8ke)2 A 5
H fiel = ricketic change 7} long boneo] ¢1¢l5. =
BES Kt ot Z8R o Edd Syl eAe

RSl FHio]l k. richets 2] blood chemistrin] 4]
sled = w7l 2oy vitamin D7} calcium  metalo-
lism 3} #Hd WA Qe RS Qelal wlelsh 4
- hydroxy apatite crystals HlJ calcium phosphate &
BHE S AL 2 WA BiitEo] glek il
M enzyme & sl 2218 alkaline phospha-
tase o i, ki o]} A -2 mucopolysaccharide = ¥
of et webA] o] R(LERAY LS A3 Molo} H
w mineral phase Jil calcium 7} phosporus 1! enzyme
4l alkaline phosphatase &~ #l%25)-o] o} %]}

AWibEe] Mz R4 2wl infantile tetany o] 4]
serum calcium o] HiZ% 3] KT H ¢l 3 2LsE Hige
o] ¢l9l.en alkaline phosphatase = 2o 4] |- i
Skl o) o 13617F B S A Yl ok alkaline
phoshatase 7} - Jilr rickets ¥yl o}u] AL 45477,
hyperparathyroidism @ bone metastasis & Blsled
o} ¥t} ISR R e B R
malabsorption, Fsle] o x] =
E rickets ©] W ) N> 7] o]k 2 MR
o] X# Hhie BHie] LW Abela BEiRe &
7pstoll EEERAY BTR o}-&® Ay Hifkoz rlchets
o Bl ol =zl

rickets &

serum phosphorus 7}

starvation '@ Iinf =

1o JEREEG K MR mebie]  ZhEgh 64 618)] 5 <qto]
269, 64944°% HigZelglE wh 33419] Richets7h UL
8171:19] & Vel =, HEE £ 0.012%°] 815
%] e 1.06:10] 2 kEE ¢lgdeh

2. FFENE FAEE 2 19654, 19674ER.th 1968
LI HnfErel glow] 19704 & 54 R} £ 5
o] HmeE 2ok

3. Blood chemistry 4=

=

alkaline phosphatase = I+ 5
o] 9lon} jEe] ricketso] F-go] ¥t}
4. X0 rickets o] 2l fiiftie 72.7%2]
Aol vml iy Jofl #fel]
100 percent Q1 ¢l 32 =+t weight bearing 3} H17& If

B

ricketic change 7}

TRk Sh5e MG 87.5%00 41 2 = BLE ZPA L
27lel Zp WRR B G Qb skl ek
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