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Bone Changes in Congenital Biliary Atresia
—Review of 42 Cases after Surgery—

Akira Hirano, Hitoshi Katayama and Akihiro Shirakata
Department of Radiology, Juntendo University, School of Medicine

Research Code No. : 505.8

Key Words : Biliary atresia, Osteodystrophy

Plain radicgraphs of forty-two infants with biliary atresia were reviewed to clarify the clinical
significance of bone changes after surgery. The same surgical procedures (hepatoportojejunostomy
with Suruga II enterostomy or choledochojejunostomy with Suruga Il enterostomy) were performed in
all cases except one at Juntendo University Hospital during 1977-1983.

Bone changes were found in thirty-one patients during the 2 year period after surgery, and
generalized osteopenia was the common radiological manifestation. In addition, sixteen patients were
revealed to have rickets and/or fractures.

The age of development of osteopenia ranged widely, but that of rickets and fractures ranged from
6 months to 2 years. It corresponded well to the age of recovering from physiological depression of hone
mineral content in normal infants.

Most rickets and fractures developed in association with other complications such as pulmonary
infections. They were healed with treatment within 2—3 months after onset. But osteopenia persisted
longer in most cases.

Compared to cases without bone changes, jaundice was seen more frequently and the prognoses
was worse in cases with bone changes. There was no relationship between rickets or fractures and
prognosis.

Biochemical data at the onset of bone changes included hypoalbuminemia and hypophosphatemia.
Hypoalbuminernia, hypophosphatemia and hypocalcemia were seen in cases with rickets or fractures.
But hypocalcemia was improved with treatment.

From these observations, we considered that osteopenia reflected well the patients’ general
condition and prognosis, but most rickets or fractures which developed due to failure to meet the
physiological high demand of calcium, did not play a major role for prognosis of biliary atresia.
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H b/ hepatic portojejunostmy
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Fig. 1 Suruga II enterostomy
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bz T O RBRBBIHK BB BB A& Al
B EEZE B S I A HETT S htc, F 7out S EERIR
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BARRBRCH LT, BHEEA L Vitamin
la (OH)D D 5-03MTinho T te, & 1ofifscs
BRRFTH-TH, B AREELLRD
TCIEBNC L, BECHBIB AR EBER T
T,

2) A&

BEM X REROFE T ER, ¥ THBKIEFRY
HORTIC 3 AOBHREE (FEE) 2B XRE
HedFATHREL, TOMRLER LK, HAE
DE - ICBREBD, B, B BEEs L
WAL DR IO\ CHEF 2 TE AT L 72,
ek LR 3FTROBMIEREL LTI, BRERD
ERXBHERERECKT L BREDIEMEL
DI DEFRL, B Looser’s zone & @
EFN D 7z DB T O B A7 liZ « B2 Fig. 2 The number of cases with and without
rbDi, Fie s AT LB B 8 o TR EE Y bone changes in CBA )
1L + cupping * brushing & hE &% % X U Looser’
s zone ¥ BT DICRE L1,

DO, EXRECIDEKRTALBREL, FX
MAERT RO oWTiL, BEFEERAMEB ORI %
B X BRETRL & BRIRAT R & DXt iR 17
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 with bone change
‘|without bone change
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1) BEALnEE 188 (Fig. 2)
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ZELCABED Y B 4 flici, AEiEE:RR, Fig. 3 10 months old boy with ascendibng cholan-
W TR 8 BRI 5 2 I A RS I R gitis (No. 19 of the Fig. 7) ; Fracture was seen in
PRI B It (Fig. 5). the distal femur. There was a generalized

demineralization of the bones.
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Fig. 4a, b 1 year and 8 months old boy with severe anemia due to bleeding from
enterostomy (No. 30 of the Fig. 7) ; There were cupping deformity and irregur-
ality in the distal metaphysis of the femur and proximal metaphysis of the tibia
(a). Poor definition were seen in the proximal metaphysis of the humerus(b)
and fibula (b). Fracture was also seen in the distal femur (a).

(Fig. 6), 5>b 1 flxBFREBIFHFREOZL, 2 filik
B - BEE 2 VIRREL R - T, EbIT
FRERSFHTEOZEZEL TWwWic 1o BRI
i, EEL1FE4 D AL AFRIENHBELE,
2) BEOREREL L 2+ niZB (Fig. T
FERBETD - L BRERL, B, Bin.
BEe 2 LIEBT i owT, &REAOFBED
BRI L o fRB% Fig. TR L, BEER
PHIRORBERPIES 2 »Arb4E1IHA
(FMEB»SMHE3FE I H A) OLBEICAN
D, HRCIFREIITIER TS ST,
BHIEG ORI EITHBERL, A% 3 H» Ah
L2222 R (FHERLVMELWIMA) F
TC, BHEERLS.60 8, NMRIEERZE6.552 A
(M FH11.20 B, NMRIZEHERZES.82» A) T
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Fig. 5a, b 11 months old girl with bronchopneumonia (No. 26 of the Fig. 7);
Rachitic changes were presented in the metaphyses. Fracture was seen in the
distal femur (a). After calcium, phosphate and vitamin D supplementation,
periosteal reaction was identified along the diaphyses of the femur, tibia and

fibula (b).

Table 1 Clinical findings in the groups with and without bone changes

group without
bone changes

group with osteopenia alone

group with osteopenia and,
fracture and/or rachitic change

no.=11 no.=15 no.=16
Nnmber of the cases with jaundice 4(36%) 12(80%) 12(75%)
Nnmber of the cases with other complications

<during 2 years after surgery> 3027%) 10067%) 15(94%)
<at the time when bone changes developed> none 9(60%) 14(88%)

[ G.I bleeding 4 respiratory infection 6

respiratory infection 1 G.I. bleeding 2

ascending cholangitis 1 ascending cholangitis 2

ileus 1 ileus 2

exanthema subitum 1 dehydration due to failure 9
obstructive jaundice 1 to injection of bile

“due to debris

Fl1661 CEHBRZEARM 3 F10» A) 5B
T, M 2mLUBEOFKEAN 2 HRDHR, 14
R BT R E6F L.

3) BEINER -BELBARR: OLEE
(Table 1, 2)
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=== without bone change op ; surgical operation

—— nsleopenia X ; fracture
=== rarhitic change # ; multiple fractures
group with osteopenia alone in CBA

No. jaundice

1+ e alive
2+ Op——}
3+ op——o-t
4 + ¥ alive
54+ of 1
6 -+ op —j t
7 +|opop op=— o §
8+| op - t
9+ ap —_1
10— op ———m m e e alive
11 — op —_— e alive
12 — op alive
13 4| op op op op o |
14 +| op —_—t 6Y. 10M. T
15 + op —_ —————————
group with osteopenia and, fracture and/or rachitic cange in CBA
16 op X —mmmm e m — = alive
17 + |op op K—x—1
18 =| op op e
19+ op op #—1 9Y.2M. T
20 + | op alive
21 —| op ] alive
22 +| op———————X==
23 +| op ——oP X i X
4+ op t
95+ op op XK=k t
26 —| op I
27 4| opop K== e ff—— e .}
28 + op op i i
29 + op ——— - alive
Fig. 6 11 months old girl with bronchopneumonia fT N b fx.._.____? V. M. 1
(No. 22 of the Fig. 7) ; There was mineralization 0 ; = v 7 T} % 1

of the zone of provisional calcification in the Age (months )
distal radius and ulna, which is separated from
the metaphyses by radiolucent area. Another
radiolucent area was seen in the metaphysis in
the distal radius. These findings suggested hea-

ling stage of rachitic cange.

Fig. 7 Onset and course of bone changes in infants
with CBA

without bone change, —— osteopenia, —

rachitic change

op ; surgical operation, X ; fracture, ¥ ; multiple

fractures

Table 2 Blood chemical date in the groups with and without bone changes

group with osteopenia and,

group with osteopenia alone fracture and/or rachitic change

group without bone changes

(mean+SD) (no.) (mean +SD) (no.) (mean+SD) (no.)
Calcium (mEq/D) 4.63-+0.50 D 4.31+0.41 (14) 3.8740.49 (12»
Phosphorus (mg/dl) 4.47+0.96 D 3.06+1.13 (14 2.5840.65 (12>
Albumin (g/dl) 4.15-+0.59 an 3.5040.78 (14) 3.4140.86 122

BUESFRAE G240 (77%) WwE LI, L LE b, BEALEXRD D o 110 TIRBHRATE24 2

FlhofEEIc X &3/, BFRELIES - F
B 2 VIR LR S o BIR166ID 5 B
BEFFFEEGNL1200 (75%) TH oDzt LT,
FREEAD O 2B BRI I T b A
FEFFRES L1201 (80%) EEERTH -1,
CBA flith IR CRIRE & 72 B BERIE O R4
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Table 3 2-year survival rates after surgery in the groups with and without bone changes

group without bone changes group with osteopenia alone

no.=11

group with osteopenia and,
fracture and/or rachitic change

no.=15 no.=16

11
100%

Number of 2-year survivors
(2-year survival rate)

6 10
40% 62.5%

FEHRECcoOMELEWHLEL T, TOHAET
G ETHRES (246D X b bRRESRYAE (6
Bl SHEGE~OBETHBEATRRE (246 X5
Bk « BRERBIENLE Abh, ThbOFE
BRICEEREERIETZ L CIRES A
BT,
IHICEELRBROERBRERSICOWT
b, NRIEGRREMNE24Y ARCERERRY
Fb e IeFEALED, BRERA O L PRD
B 56D, B E BB 2 VREEL
S HE (1661 O 3B HEL, sDEkokh
B Lic (Table 2), ZoOiER, BRERL O
B RDIHFREENERD b - BT LT
iE Vv v{EDHTHhiE T CEE  p<0.05) &
MmE7v7 3 VEOH LM ET GKE  p<
0.025) A@EH> LR, EHLBFEIER B
B2 VIREEL A - BREE L RD
BofeBreLcmFEr» vy & GBE p<
0.01) IMiE v v (t#&E : p<0.00D) MiF7 L 7 &
v AHE D p<0.025) DT hb AFEEES
mlic, L LBEEAHRECk-T, BinEk
27 ATRRREEAL X BE » oDV BIRERL O 52 R
DI L ChThklEr» vy 2 {EE (t
BE  p<0.05) %8 LDzl &K
ERE LR, FThoEIry Y Al
ERERCL Y BRecHEShE, —F, EY v
MFE « €7 A 7 3 v MAE I R IR s U e
BEMHeAORBERRTH -1,

4) BEAANER -BRELELEENFRLOLE
(Table 3)
Bafith24» A¥ o X BEHE I X 5BEL
BB EREFTRERD e - c118ic s
VT, FRBEARFEC L-BRREETH -2
(2HEFEI0%). LrL, FOBOEBRET
1FoBIROFETIRER I iz,

FE 2H 1 A25H
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cases with
rachitic change

Age(months)

a 3 6 9 1% 16 18 21 24 27 30 33 36

LSNP

n¥ants
fants

15 B

[
[
en
1

—
A

content im mormal i

nusher of fractures

T

0 r_ __1 0.10
] 3 3] 9 12 1% 18 21 24 27 30 33 36
Age(months)

Fig. 8 Comparison between tibial bone mineral
content in normal infants and bone changes in
infants with CBA

— 5, ERRGIBIGICE, AH 28 TERFL
TBRIISHITH Y, BiEME24» AL Lo4FE
BNRL66 (2 FHFERS2%) B ET, &FTRA
D 2 FEFRIN0% I LTI LB S0
ENRBD LRI (BE p<0.05), LHLEE
EBIDTe T, B « 7 VFRRE R H - 7 BF
D 2EEFER (62.5%) THLBBREBAL DY
BELIHO2E4ETE (U0%) OHRTRETH -
e, o TEH » 2 VRBE(LOF &L, 4HFF
KW TOREMERF TRV X > Th o1,

v, % %= '
1) BEALOEE - g - REBHICE L TBE
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Table 4 Comparison between Kobayashi's report and our study about the incidence of bone disease in CBA

Kobayashi's report (1974)" unre?lit){r;ggCBA "e"?]‘;e;f I%BA nf}?'fé'i
Number of cases with rachitic cange 23(59%) 4(27%) 27(50%)
Number of total cases with bone changes 28(72%) 7(47%) 35(65%.)

Cases with jaundice  Cases without jaundice total
Our study n(),=%8 no.=14 no.=42
Number of cases with rachitic cange 9(32%) 1C 7%) 10(24%)
Number of total cases with bone changes 24(86%) 7(50%) 31(74%)

DLSEPIERE & D3ttt - #5F (Table 4)

45 K 1 1B 2 BA £ £ 13.18914F Thomson®iZ L -
TR UHTES - BEIhITFERR/NEHZE
HHEEBETH D, TOREFEICOWTEHH 1 HHHE

FREICRECES>THRET, FoFEBics .

MR R RE L LcHEEO B HET S
ZEBLICHBRT WA o %1928%F 1
Ladd”iz X b FilifE o0&, 19605
78 ORFF R BV & X R GRS 2 FL
L7y, BEBMEBEMCSBEMIHEEREL, oh
CHTAWMIABBMRE I B LsLinhism
— R TOEEGIOME IV, BIROMEEE
PRAT RoA 048 U B 2 Lo AR - B - BB
Bk X CERHERICE TR b DIk, 19744
Kobayashi 50 &EVIZHTTH B,

Kobayashi & (X [@& 3T, 5460 CBA fif A
2% surgical unrepaired CBA (7 RE Hi H AR
ECHEIMEFH L-b D) & surgical repaired
CBA (i IBEH I BIF CHEAHEAE LIS D)
I 48 L, unrepaired CBA 395236z 7 A9
ZAb, 2361 osteoporosis (5 B1THILHE &
) Bambh, —H repaired CBA 154 4 flic
2 MREAL, 3 FiC osteoporosis EE® bl &
TS, Fox OFERI% Kobayashi & @ unre-
paired CBA 1248243 5 iy B ¥ Ff607) & repair-
ed CBA it 3 5T mEHAMICTEL, 7
VRRELE EBELOREHAECOWT
Kobayashi b @ % 5§ & [li3 % & Table 4 o4
Elgote, ThbbeBBLoRERECIIE
DI DS, 7 AIREREAL D FEASAE TR EFE
LT,
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B0 FBEEIC >\ Tk, Kobayashi b
WYV TIR 2 AMRBEELAEEH 3 » BB L
osteoporosis X W > TFCRBIETH - 70 & T
B, oY colIT14 0519804 F T CBA
et BIR o X B EHEHEIC X % Katayama b
DEEITIE, 27 AFEEELORET2 A~ 1
BTHH, FHTH»ATH -7, bhbitoiEd
T, 7 VIRBRZEM LD RBRIL6 » A~ 22 » A,
F 1R 4 A BIsDTRECHME T XTERL
TWaEE 25,

ZhbsTe oD R OERD—21%, Kobaya-
shi b DEFDOEIREDFE & i _EF7 8 & %
WWBIE LT\ &R T B A0 B, fig ko
MRS BRREHOMES I L Y BEBREEZ D £
TTHEEERBEA Lico bbb tELLND,
W/ N AR TIRI9TTEE 2 CERT IR & 5 4415
PSR 2 1T In - TR EATHERRE S o0 S5 LE S
#68.6%0 BT SR Xt HELTE
h1), FERIEK 4 OBEERND 5 b EFTH:REE %
CHEEL W EBbhsboix 3461 (9.7%) 1T
BE Tt o TIERILERFE W EEEAIC FSRE
T35 E0%W ETHIEELNEL LR, £
HEE BERS S ICi Y IR D 7 VR
BEA L, 7 VIREREALE RO FERE DR &
BREEN Db EhIcEBLRS,

3 5—20 CBA i EBRCHT2HRBEDCE
{bicla-OH Dbl E LicE 2 3 v DBIFED
BGOERDDH B, FAOWNREFTDH, %
EAEDERY « 7 VRBRELIRERY R TS
Tl E WIEF G - B Lo T, TO%E
IHotcbDEHERMShS, ULh LEBERAR
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R b EbicBEDFELMEM DL, Hic
WIRHIRBHI L A bhicZ b, S OBERK
DO ETHEELDO T « MAEBR L E 5 ik
BT #H -7, T L A Kobayashi b @ #4590 &
HxDFROMTEBELOHE CENEDL -T2

i, BEO YR § v DRERS I TCIE
ZGERELDTIHAIIRHE L TFHEH
5,

#& 197448 © Kobayashi » O #fi & & o Lz ©
&, #10ERCEAHEE N LT EEGRED
MBI R iz d i b3, CBA fiifé B IR
OBEOREBE CHE IR bR oTe L D
ThHote., LBLEFOHABTIE, 2 VREELD
B & D RBIFHOERY RS, R
(AR IIE)OHE R L CMERRMER OSSN E
REREE 2z bR,

2) BEALORBRER &t KRFHI>WTnE
2 (Fig. 8)

CBA it B ROBEDO FE LR E, T
BB RERIE & L THRE S h Tk hrommn-2
BFECRBE~OBEIEEECL 2 2Ly A
KIOE R v D ORINEE L&, Mfitho TRk
DETICLBFTcOE 2 3 v DoKBILEE
T 2ESE Y2 s vDOAREREREEZE L LA T
W5, o THRENE, HHROBHHHEENDR
WIS HEIC L R0 HEER X
Ui DRFREE 2l & LICRBO#ETICHE - T
HBT 50T, LEOIOKRETE, ORI
v, 18 % FER O REH-HE H & - S PERE o H BLRE I -
FRBORETOED DI, Hric b OEREICLD
LT THDH, EFECH« ORREMTIATD,
BEACDKBEIT R TH - o BRER ICIZE DOMHE
EIEAZAF Tl

LasLighin, BT 2 VHREELo BB
B, EE6HIA»L22UI FicEdhLTED, Zh
B DOFELIZ D TIXBTE Ui RE L] & H
OEBPHEFAMb > TWBhD EFEINE,
C OFEILNEOESBENRRICRKEL, BS
B &0 Sk R LB TR /o 5 Rithic g+
5. - TR TN TEKIRAT S
57z, Zhiciit 285Kt oE#EEosRk

SERE 2 4F 1 A250
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PREL IR TTH B,

Fig. 8 1~ o 6k S5E Bl o £ iy FIl & 47 % 2 #
EZNFRBIREABB LU EE S L 5
single photon absorptiometry % f\~ 7z 1E 5 /)8
BEEERSE (g/cm® R L, FEERL D EH2
MR ELAHBE L6 2 Anb2Ub B E V54
ik, ERDRERWCUEEENRIEMEY R
Bl &4 T REE ¥ Tz 258 A i3 % B
HULTWBZEdbhd, COBEED ST
LR, TolFs (6 7 8) OEIED CEME
THHI b, EBEEORICHIEL CTEH
BT A DI R R B RO MM LE L
SNEHREMBRTIRET, —Hooz ki, »
v AREOE»LRAE, EBBRELLTO
BOHN Y MEELNED T, M
vy ARECEEELHEFTHEOLERBEO N
Ny AFHERENZLVESBERTE 5,
P> TZ OEMMO/PNRE, BHEEOMERF & i h
Ny AEEOMFEOGTROE D SR T L 4EN
DH N T AR E A EFBHIRIREEIC 352
hTkY, EELERHLHERTDcEs L
YU Az FINEHENNETHS ETFHER
5,

HE, B - 7 VARELRERRC SR ©
EHrry sFERA BRI EIXZ DG 2T
SHab0ThHY, FhERE, hboBEL
DEL BHRBEOHEHIZE b s TERHECHEBL
cZ Lid, TOo—BY, SEMNCEEICERO D
N2y ARICHRBA T CR, AOHERE K X
DAy AERAHICRIEEE D AL v ATRE
Zhaotecz tizhreELBbRS,

SEIOXNREFOKRE T, B X BEEFTR
B MR BB o U948 38 8 F5 5 01 o0 SRS 23
<, oD 2FEAFERRTH 2. ZHIZR
FrEnzhiE, €2 3 v DEFI YR ET L8
FHATLTS, &HRERRLEMCY L TE
ZEleozx BIRPBETH - L IEET, W%
RICBE R BROERESLTHEYBRML
TWhHEEZLNS,

—1, BERRHEO T, BEEED O
TRDLHE, THICEW - 2 MIREE LR FE S
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o B o [ C Al 0 TE B R B o0 SR B 1T 2 HVEE <
(80% : 75%), 2FEAFHRICO VLTI ERE
BADLERBDIHOIIRETH -7 (40% :
62.5%). T &y, BROTFHRICAE LEEY
G2 5FEECBECER 5 OB & ET -
7 VERELORBRICH T ) BERIEVZ LR
BLTWa, #-T, B« 72 AFRBELORE
X, REREEOEFELTSEbhTEiE R S
v D OBIRE L CKBLEEOBE X KL T
WAHDTIEL T, Bl BIROFEH L E56
IEFRIEC L B H oy AEROE Tk S HE
Sh3EBbhi,
V.®% =

42610 CBA M # B ROE X BT R L BERAT
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