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Eight cases of incidentally diagnosed as subclinical rickets
Ji-Young Seo, M.D., Curie Kim, M.D., Hee-Woo Lee M.D. and Young-Min Ahn M.D.

Department of Pediatrics, School of Medicine, Eulji University, Seoul, Korea

Purpose : Vitamin D plays a key role in bone mineralization of the skeleton and vitamin D deficiency can lead to rickets.
It is well known that vitamin D deficiency is common in breast fed infants. Of these patients, clinically, some have no signs
of rickets, but laboratory and radiographic findings are diagnostic for vitamin D deficiency rickets (subclinical vitamin D
deficiency rickets). The purpose of this study is to clarify current causes and ways to prevent this disease.

Methods : We reviewed the clinical and laboratory characteristics of children who were incidentally diagnosed as subclinical
rickets during treatment of other disease such as pneumonia, gastroenteritis, urinary tract infection at Eulji Hospital, Seoul,
Korea from March, 2003 to July 2007.

Results : Eight patients (six boys and two girls) were diagnosed with subclinical vitamin D deficiency rickets. The mean age
of the patients was 12.6+5.8 months, and they were diagnosed from January to July. The associated diseases were pneu-
monia, urinary tract infection, acute gastroenteritis, and iron deficiency anemia. All patients were breast-fed. Two showed
growth failure. The mean serum alkaline phosphatase was 1995.8=739.5 IU/L, the mean calcium count was 9.5+0.6 mg/
dL, and the mean phosphorus content was 3.6 1.5 mg/dL mg/dL. The mean intact parathyroid hormone was 214.8+155.9
pg/mL (reference range, 9-65), the mean 1,25-dihydroxyvitamin D was 82.4+=49.3 pg/mL (reference range, 2070), and the
mean 25-hydroxyvitamin D was 29.6*=10.6 ng/mL (reference range, 1030). A radiographic examination showed cupping,
fraying, and flaring of metaphyses in all patients. Six patients were administered calcitriol (400 IU/day) for three months. A
consequent radiographic and laboratory examination showed improvement. The first two patients were initially diagnosed with
metaphyseal dysplasia, without the detection of vitamin D deficiency and they spontaneously improved without vitamin D
supplements. However, two years later, they showed mild scoliosis and metaphyseal dysplasia, respectively.
Conclusion : Breast-feeding without supplementation involves high risk of vitamin D deficiency. Some infants may also
develop rickets; therefore, such groups should be considered for vitamin D supplementation. (Korean J Pediatr 2008;51.:
812-819)
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Eight cases of incidentally diagnosed subclinical rickets

2003 3€5-E 20079 69744 ol 6% oo 219 F 8
Wol B3y FEHom AWHT o5 BT T2 ofw

T =
Aleggr 712 shabatel Al 913 SAE A AHE S A (alka-
line phophatase, ALP)7} &7F=o] 9lo] 2AF St} o]&9] 7
o Al S /Y RE 22709 Alel2 it 2
NLelom, 197E 79 Alolo] == 58] 495H
69 Atolo] Was ) 692 vt YA Al F N appropriate for
gestational age, AGA)= ZAsI1om Zto} 4 ¥} 6H2 W&

CHAF S Hied ol Aot AGAYE AALE AdgEA @ o)k HH
o] 49, 8270l 17, 1“’301 29, A7 18, kA ks
20034 3€RH 2007 7€/ =S AE Y Aol o] 19oldltt o1& F 692 13 01*‘ AL Ao glom Ht
gk Shololl AL A 3] gE| AT a7 27138 9l J¥ 71k 5o ‘Bii, A Al Al 7&*}01]*1 3ho} 29, 39,
oA WARAIRI o2 5 TR 9 (subclinical rickets) 2.2 62 A EFERNO] 9 g/dL PIREC.RE "ol 9lo] F7}F AL A
Iohibe Skatse] diste] $dAoR 543 X5 FAHE ZA 7 AAFYNER IRAFAY, BE FolES E%"F%E 7]
B = o= 3t o] 25 dhaL Yo Fhole} Fholo] o= B
T4 TERY M Ve ddHeRE R agEd vt HIE DE X383 dEAE 583 Ho] glolt). ool ofmy
gt FAA 71Poly ALFEIToE At A, Ae 4 Aol = B 0E ZdW glo] AAstAar, Skol oA thE vy Z3
U o ol e FREHY A7 Ho|X o) EEo < o3 YA ZITHTable 1)
St o] AR FGellA Fdol] FFHYE AWE Hole AR o5 F 2%W2(2¥F 8¥) WY Al HFAY] mEHAESTE
st 015 F Aol FEA] AT vlGoht v -20 WWoR A3 B Hol: AT, 7] Fo} 1 3H
Agto] gl Fxbe Attt #AES] 24T AAHL B S A3 69 Folso] PR Zgkon] E3| Fhof 26
oAl #xIgk Abd WY 9 VES SAR Yo BE 5, 82 wjol] v|sl 717k Wi~ #okth GGl E Kol 3
EAAE o+ EFHEAE A SAT oF 293 8ol tiste] A T2 Aedg 4 AT
(insulin-like growth factor-I, IGF-I) & WAl 3t AA}
E AP o o] A gl dEF e E Hol= Fol=
m»AE}(Table 2)
Table 1. Patient Profiles
. . Age at  Gestational Birth .
Patient Sex Month at Birth diagnosis Week weight Nutrition Signs AS§OC1ated
no. diagnosis month disease
(month) (wk) (kg)
1 M May July 6 38 2.96 breast-feeding cough, fever Pneumonia
2 F June July 10 37 2.15 breast-feeding cough, growth failure Pneumonia, IDA
3 M June August 10 ND ND breast-feeding cough, fever Pneumonia, IDA
4 M April September 7 36 3.3 breast-feeding cough, fever Pneumonia
5 M  January October 15 40 3.8 breast-feeding diarrhea AGE
6 M February July 7 36 2.4 breast-feeding diarrhea AGE, IDA
7 M May September 20 38 3.21 breast-feeding bow leg none
8 F July September 22 40 3.35  breast-feeding fever UTI
Mean*SD 121*+62 378*1.7 3.02*0.6

Abbreviations : ND, data were not determined or not a vailable; UTI, urinary tract infection; AGE, acute gastroenteritis; IDA, iron

deficiency anemia
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2. HAL 21t

EE SRS AR FolA EFoly spHel R &
A& Hola iglen, ek Al vt ALPE 1995847395 TU/L
Z 7 ] AR, B BHE 95506 mg/dLoE ALwd
TE Hole #oks E

ATt Bt FF A4 36+1.5 mg/dL
2 59o] 3.8 mg/dLelste] ARMMEZS Heola Ut Hit
2738 H3Hdd T2+ (intact parathyroid hormone, intact-
PTH)< 214.8+155.9 pg/mLE E5F 65 pg/mL °l’do.2 F7}
Ho] A3 25-hydroxyvitamin DE 6%¢] $Ho}7F 30 ng/mL
ot ZrAaHo den  1.25-dihydroxyvitamin D& 25
Aol AY 7 Ak 34 5P 7H-S 25-hydroxyvi-
tamin D7} 30.2 ng/mL, 33.3 ng/mL2E o] oL} gz} 5
W ALP7F 2004 IU/Le2 S7FH o] 1e™A] intact-PTH7F
3695 pg/mLE F7hHo] fla, % ddEel 1.9 mg/dLE
oz lon, &5 WAk HgolA] FFEY AAS Hela
AL, 2 7H Al ALPS} intact-PTH7F S7b=lo] glow
A EE AR #d & sHA AR #Gdl A 7 Xl

Fig. 1. Case 5. (A) Wrist X-ray showing cupping and flaring
at distal end of ulnar at diagnosis. (B) Healed rickets after
three months of oral calcitriol administration (400 IU/day).

S ®ojal %I tH(Table 2, Fig. 1, Fig. 2).
3. XM=z

1) H|EI2] DE FOoist &
o] ZtolE 5 6% (3ol 1HHE 6
7 DE 400 IU/Y T35k, ol&
5 2(Fhe} 2, 3, 4, 5H, 61)
ALPE g ARt Aoy
FEIR A 24, 9, intact-PTH AAF 27L& A3t sAY &

rol
ob
=]

W) 2-370 971 He}
F %4 waol bssgd
3

AY F FH A4 A

Fig. 2. Case 7. X-ray showing (A) cupping and flaring at
both wrists and (B) leg bowing, metaphyseal flaring and
demineralization. Two years later (C), sign of rickets disap-
peared without calcitriol supplementation. However, metaphy-
seal dysplasia remained at the proximal ends of both tibia and
distal ends of both femurs.

Table 2. Growth, and Biochemical Parameters of Skeletal Homeostasis

Patient no. Height (cm) weight (kg) ALP Ca P 1,25(0H)2VD 25(OH)VD intact-PTH
(SDS) (SDS) (IU/L) (mg/dL)  (mg/dL) (pg/mL) (ng/mL) (pg/mL)
1 73 (1.6) 9.2 (0.8) 3,630 8.6 2.6 38.3 24.7 513.6
2 69 (-1.8) 6.6 (-2.9) 1,394 9 2.8 116 15.6 87.2
3 76 (0.6) 94 (-0.3) 2,093 10.1 4.4 137 29.2 130.6
4 67 (-1.3) 8.2 (-0.5) 1,511 9 2.5 ND 24.3 193.3
5 70 (-2.5) 10.0 (-0.4) 2,004 9.4 1.9 30.9 30.2 369.5
6 69.6 (-0.3) 8.9 (0.2) 1,909 10.2 3.2 24.9 ND 95.7
7 80 (-0.7) 115 (-0.2) 1,275 10 6.4 100 33.3 81.4
8 78 (-1.9) 8.8 (-2.3) 2,150 9.7 4.7 130 27.3 246.8
Mean+tSD 72.8+4.7 (-08+1.4) 91+14 (-0.7£1.3) 1,995.8+739.5 9506 36*15 82.4%+49.3 2961106 214.8*1559
Reference range 145-420 8.8-10.8 3.8-6.5 20-70 10-30" 9-65

“reference range of 25(OH)VD does not consider age and season at diagnosis
Abbreviations : SDS, Standard deviation score; ALP, alkaline phosphatase; Ca, calcium; P, phosphorus; 1,25(0H)2VD, 1,25-dihyd-

roxyvitamin D; 25(OH)VD, 25-hydroxyvitamin D;
not available

intact-PTH, intact parathyroid hormone; N.D, data were not determined or
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A& BT} 25-hydroxyvitamin D& F4 ##o] 7}&3stdd H A Folo] BHAE 7.7 kgl 2 —*7]’75‘}03 I, N AHE &
Fols F A A Mg e X5 BAW $o) 2wle W Ao wepr] 4 Ades 2HolFa USAtHTable 3,
ABTGE AU oY 2] ng/mLE B FXE Holi AL, Fig. 3)
T SholE2 A HAR 3 RHIUT) Stof 3WS ALfg BE 2) H[E}ZI DE SFO0{SHA] QLUE &0}
ol F4 %ﬂrif‘f} S5 AR ARl A R G AHS 3 HEM D& Fo8kA] ke Fhol 7S thelrt 3o Role
A AY glojxleon o} 1HLE Bax7l 71 dziAE A As Fa2 Ydsda Wd Al 7], F5AE A8 Heden
F-ate] AlgskA] ergkont E& whAbd #Y Ade 4AE H 3l Zr4 10.0 mg/dL, ¢l 6.4 mg/dL, ALP 1275 IU/L, 25-hyd-
o}, Fof 292 At Al el E Rola A= o] Fol= roxyvitamin D 33.3 ng/mL, 1.25-dihydroxyvitamin D 100
3779 215 kg 2 EA] AGAS oY &4 AT 3UEY pg/mL |, intact-PTH 81.4 pg/mLA I &5 WAL Zdo A
ARkl al Wi Al A3o] 107MEelR oy EHAIE 6.6 kg FHE 274S Hola Ao 25-hydroxyvitamin D7F A4
(BT muhow AR AdHE Kolal QI o] Fo} HAE 1AL, shA AN ol 27 o] AT oR gl
T HPoR gste]l AlAE PrbolA 3] ALP7F 1,394 slo] ehg e gtz daaileh. A5 glo] @A 24zt +4
IU/LE F7kH o] Qlo] Eow, 4247t 7.0 mg/dLE ®l #HE FoE &5 A 9 A HA A, 7], wrAE A
P25 3 Bolal Utk Bf sk 3 o)RAS AlE SR gt oy shA WAL QA & & B
stz o Wi o] AHYow EFAE Fgoru T 5-919] b o] FAFL AAHE] Rojx glo] 4 i Folrt
43 cmE ARG s T S FelE dod (Table 3, Fig 2)
ek o AW AdaL Wk Al A AAE A vlE HEM D& Fo381A &dd tf & $hof 8-S Ul Al =534
9 Ds}F Z4 AAE Fostela, d 2R el diside A o] ®FWA A 3L AT vwkellaL, 71= 3-10 WES AL
B AAE TS 3 T 5 WA #Y AALS 54 o2 A% A& Holm gYon awdor oaWA Jds)

Table 3. Treatment, Follow-up Biochemical Parameters, and Changes of Radiographic Findings

Patient no. Treatment ALP (IU/L) Ca (mg/dL) P (mg/dL) 25(0OH)VD (ng/mL) intact-PTH (pg/mL) X-ray

1 calcitriol ND ND ND ND ND Improved
2 calcitriol 1,287 9.7 5.7 21.2 41.0 Improved
3 calcitriol 1,252 10.1 5.1 ND 319 ND

4 calcitriol 628 9.0 5.3 93.7 25 Improved
5 calcitriol 843 10.2 5.3 485 445 Improved
6 calcitriol 1,013 10.3 46 52.3 26.1 Improved
7 dietary counseling ND ND ND ND ND Improved
8 dietary counseling 529 94 3.3 289 10 Improved

Abbreviations : ALP, alkaline phosphatase; Ca, calcium; P, phosphorus; 25(OH)VD, 25-hydroxyvitamin D; intact-PTH, intact pa-
rathyroid hormone; N.D, data were not determined or not available

o SBlem)

o W RG)

+ C =L TE P

Fig. 3. Case 2. (A) Wrist X-ray showing cupping and flaring at distal end of ulnar at
diagnosis. Skeletal changes (B) and growth (C) improved after three months of oral
calcitriol therapy.
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gikg)

s0- 55

oy |

Fig. 4. Case 8. (A) Wrist X-ray showing bilateral metaphyseal flaring and demine-
ralization at both tubular bones. (B) Metaphyseal flaring and demineralization improved

after four months. (C) Growth curve.

o] Alggk 712 318t AAl A Z4 9.7 mg/dL, Q1 4.7 mg/dL,
ALP 2,150 IU/LE2 ALP7} $7F5 0] slol HIet D ¥ 5ol
gk HAFE Attt 1 23 25-hydroxyvitamin D 27.3
ng/mL, 1,25-dihydroxyvitamin D 130 pg/mL, intact-PTH
246.8 pg/mL, =5 WAL ZgoA FFEHYG 2748 Holal Q)
of TAA 718 e o AALE 93] B B 4P A= A
Aelo] F7 FFo] BT 2d F oA widatith 2
Uzt vk DE whE 583 A2 glon] do HApellA 25-
hydroxyvitamin D+ 28.9 ng/mLZ ©1733] 30 ng/mL "%t o]
Aot S8 Abd 2GS gAst HAx, FRAS 7 BE

By 3 WAk o A 7S Ao A
o sl Pl 4 #AF Foln T
tH(Table 3, Fig. 4).

I &

Tyel dig Aol ATEE F2 AAH TRy, F 0
EF D A3 FFH ol vlEN D o)A 5ol digh B
o] FHE oAk 1 olf 7ol £3d WEkYl D AH
4 FEEE Ve D 3 $hsh Aol e, FHa7 9L
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