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ABSTRACT

The Fanconi syndrome is characterized by generalized disturbance of tubular function. It leads
to excessive losses of amino acids, glucose, phosphate, bicarbonate, and other organic and
inorganic substrates handled by the proximal tubules. The metabolic consequences are acidosis,
hypophosphatemia, hypocalemia, dehydration, rickets, osteomalacia, osteoporosis, and growth
retardation. This syndrome may either be congenital or acquired, primary or secondary. Acquired
Fanconi syndrome may result from multiple myeloma, Wilson’s disease, primary amyloidosis, light
chain nephropathy, and heavy metal poisoning such as lead, mercury, and cadmium.

A 33-year-old female presented with multiple bone pain, and progressive proximal muscle
weakness for 15 months. The blood urea nitrogen, creatinine, calcium, phosphate, and uric acid
were 12.1mg/dL, 1.5mg/dL, 8.4 mg/dl, 1.8 mg/dl, and 1.7 mg/dL, respectively. The urine
volume, protein, calcium, phosphate, and creatinine clearance were 2,330 ml, 343.7 mg, 146 mg,
424 mg, and 44.6 ml/min, respectively in 24 hour collection urine study. The tubular reabsorption
rate of phosphate was decreased. In arterial blood gas analysis study, pH was 7.348, bicarbonate
was 17.6 mmol/L, which means metabolic acidosis. In chest X-ray, fracture was seen in eighth and
ninth left ribs. The whole body bone scan revealed hot uptake at both first and second ribs, right
third rib, both eighth and ninth ribs, left sacroiliac joint and right hip joint. Bone densitometry
showed moderate osteopenia in spine and femur neck. After NH4Cl loading, the urine pH was
decreased below 5.0 at two and third hour, which means proximal renal tubular acidosis. Amino

acid such as, hydroxyproline, threonine, serine, asparagine, glutamine excreted much more than
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normal in 24 hour urine. Bone biopsy showed the presence of increased osteoid volume and osteoid

seam width and marked decreased mineral appositional rate as evidence for osteomalacia. The

patient’s symptoms, including bone pain and proximal muscle weakness, were relieved after

supplement of calcitonin, Vitamin D and calcium carbonate.

We report a case of Fanconi syndrome with hypophosphatemic osteomalacia with brief review
of literature(J Kor Soc Endocrinol 11:93~101, 1996).
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ZAL A BEFNHAY A4 8.4 gmydl, v}
B3] 24.7%, WY 4,300 /mm’(EFTF 60%, YT
T 31%, A= 3%), "7 182,000 /mm o], &
HAAMF E8|E 1.010, pH=6.0, kwhy &4 Lol
025 gnydL, Bk 49 £75 E3ck ¥ B3t
A4 Bl AR AR Fxb 6.8 gmydL, <Al 4.5
gmy/dL, AST 14 TU/L, ALT 13 IU/L, N5 A4 12.1
mg/dL, ZadllElY 1.5 mg/dLY: <5 8.4 mg/dL,
9l 1.8 mg/dL, Alkaline phosphatase 194 mg/dL, QA4+
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17 mg/dL@em UVEF 140mmolL, TF 3.5
mmol/L, F&&lolE 111 mmol/LYct o|F 44
2 AR Avke okt ZokTable 1). 2447 Ak
ZANA w3k 2,330 migl, ANSHeRE FAAellA
okl 3437 mg, 2 146 mg, 2 424 mg, Aaloleld
673 mgd.e™ Cory 44.6 miminE Z4s]o] ggle
o TRPE 64.4%% 7Za=o| ek A A 102
ug/dL, TIBC 194 ug/dL, 8A ferritin 97 mg/ml, reti-
count 0.6%, 3& Vitamin B;; 271.35 pg/ml, ¥ <
A 548 ng/mI T erythropoietin  12.74 mM/ml,

sugar water test®} 4 AL FRARIL FA40]

Table 1. Serial Measurement of Blood Chemistry

and Electrolyte
initial 4 month 5 month
Ca(mg/dL) . 84 8.5 8.9
P(mg/dL) 1.8 23 2.5
BUN(mg/dL) 12.1 8.1 9.1
Cr(mg/dL) L5 14 1.3
Uric acid(mg/dL) 1.7 1.7 1.4
T protein(gmydL) 6.8 5.9 6.2
Albumin(gmy/dL) 45 4.1 4.0
Alk. P(mg/dL) 194 158 206
s-Na(mmol/L) 140 141 147
s-K (mmol/L) 3.5 34 40
s-Cl{mmol/L) 111 114 114
$-tCOx(mmol/L) 17 22 19

:
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Qick F¢ A AALESAEI) 10% AEE 4
275 HolHA HErako] AYAYY £48 Efick
FAE ZAIAE CA15~3 3.6 U/mL, CA 19~9
2.9 U/mL, CA 125 2.3 U/mL, a-Fetoprotein 2.1 U/mL,
CEA 02ng/mlZ 25 Z4HAW olgict E4Hd 7t
284 A pH 7.348, PCO; 32.0 mmHg, PO:
126.4 mmHg, <3713}¢] - 6.4 mmol/L., HCOs 17.6
mmol/LZ A AHdFe] 42748 Bick g 9 &
Holl o] okl A7|dE, <k WY ArjdF HAAe
A4 7ol 3y, AWHAIE S v B fidd &)
ol 5ol £7 it

LRHISES ZHAb: 3541 89 85 mydL, ¥3H44
2% 71.69 pg/ml, 25-OH Vitamin D3 14.10 ng/ml,
1.25(OH); Vitamin D3 7.70 pg/ml, osteocalcin 35.87
ng/ml, urine Dpd/Cr 8.91 nM/mM$33, o[ ollui#] wt
A EHE FA7)E o83 TUE FAPKE 8F
UK 0932 g/om’, tHElR AEFUE 0,727 glem’ S
2 5e] 8T 448 3tk NHCl Fo4F 1A
3 35 pH ZAIA 2, 3)70ellA] pH7} 5.008 74|
o] ZHE- AR HEF 42738 VERRRIT 244)
7+ Ak ohu| =/t B4ollA+ Hydroxyproline, Threo-
nine, Serine, Asparagine, Glutamine, Proline, Glycine,
Alanine, Valine'g- 72] thi--9] oju|icAlo] £¥oZ
4 Ee} Bo) wiEElE 4738 HleKTable 2).

WARMERS ZAb F5 XA A4 4% 8, oA

Table 2. 24 Hour Urine Aminoacid Assay (molf)
inoacid Result Normal Aminoacid Result Normal
Asparaginic acid 8.9 <35 Cystine 243.6 30~83
Hydroxyproline 138.9 ND Methionine 189 8~34
Threonine 681 49~360 Isoleucine 50.1 14~48
Serine 1555 180~710 Leucine 110.5 24~78
Asparagine 708.7 46~210 Tyrosine 294.3 59~220
Glutamic acid Tr 11~49 Phenylalanine 172.8 27~110
Glutamine 3045 170~910 Ornithine 260.9 7~21
Proline 505.6 <22 Histidine 959.9 770~2140
Glycine 5410 690~2320 Lysine 1382 11~380
Alanine 1380 56~530 Tryptophan 114.3 29~125
Citrulline 362.6 <15 Arginine 189.9 33~99
Valine 231.6 19~69
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Fig. 1. Lumber spine and pelvis
X-ray showing generalized

osteopenia.
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TR 58T 2 BE AMA 5F 9 o 894 5
TollA] AR B e4e] AF F7F £48 Bk
w3l 9% A 0 £2 bR E AR
A7 S7H8 &8 Belem, EA e vag 3
49 A£78 B3chFig. 2).

WEE|ZA}: Tetracycline 1,500 mg-g 347k 23 7+
Ho2 Soigt ¥ $ate] 22 FolA wephineg o]
B3lo] & w)AFo] 3} 555 WS Al
Fv| ol AR 2073t 3 A2 A A

o F4EF ool BAFR on, F4F FHe] B
gt TS EFRAL nl- FRe] i) 347
FHE B UArkFig. 3-A). HPHn| B
W ool Ezzo] WAEY, F4FU9 Stz
T YRl e FAER G dBE Sa7Es B9
g oFdollckFig. 3-B). w3t ¥ o g whda)
RFES] E4FollA tetracyclineo] ERISH R gkt
™, YRl tetracyclineo] ShU Ao g FR)=o] 9]
55 HoiFx glglon, olFEAY R #as)n|
Skot Azj3l7t milg- ZhazE]o] 9188 & 4= YUlcKFig.
3-Q).

X2 ¥ Ak YUY 7YARE] A2, Vitamin D,
ibtEg Fodldlon, ol FEES e En 2
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Fig. 2. Whole body bone scan demonstrating hot uptakes
at multiple ribs, left sacroiliac joint and right hip
joint with relatively spared axial skeleton.
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Fig. 3. A. Low power view of trabecular bone
from the iliac crest in light microscopy
V-B stain, 20). B. In polarizing micros-
cope, much of osteoid were seen and in
some area, lamellar structure were showed
arrow), but most of lamellar structure did
not developed(polarizing stain 100). C.
There were almost no uptake of tetracy-
cline in trabecular bone under fluorescent
light, but in some area, tetracycline labell-
ing showed only one fluorescent line
arrow)(V-B stain, fluorescent stain, 100),

E2aElAle] 4, B8 35 g7 2733 il Ay, Qede] avhild o BF AW 4 B
o A7) SAAE 29T 25 FH3 55 28 A, SR EaslehAle) 44 354 AY ¥
AohE T, A AN E ofuledbis, 4 o] 4748 Hgidh w3 NHCl 25 A4S AAlst
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AR 715 oldhe A2 FAs= il
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A e R3] STk viEel v
Tetracycline labelling] &2 &xlo| 7hgsict T
3155 Acksly] s FAe] ], St
Al ETE g 7 dor, 2R B4
A% 718AQ 287} FEE AT F2 AR
AZANE AEEL FAEe] APt BEHsa &
Tz tieke g QSR A2 e A der
ARARAESE] shiFE 1.5 inchrt 7H 85 E Adol
™ A3 Smm ol AFe| F=EAE dojof 3t
[15]. APty Aol e 4303 45 H
AAolglor}, EAA o Z Osteoid seam width, Oste-
oid surface, Osteoid volumeo] w9~ Z7}slo] Qlar,
Mineralizing perimeter2} Mineral appositional rate7}
Axls] ZhAslo] glol(Table 3), BlsEe] Sl
ZAYUHH 2738 HoiFa YUsich
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Table 3. Histomorphometric Asseessment of
Trabeculalj Bone

Parameter patient normal range

Trabecular Bone Volume(%) 1555 265+24

Mean Trabecular Plate 108.0 134432
Thickness(m)

Mean Trabecular Plate 1.44 1.141+02
Density(/mm)

Mean Trabecular Plate 5964 7851181
Separation(m)

Mean Osteoid Seam Width(m) 33.19 73+19

Osteoid Surface(%) 925 4534822

Osteoid Volume(%) 6.275 1.7£043

Mineralizing Perimeter(%) <5 7144282

Mineral Appositional Rate(m/day) 0.00  0.6810.13
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A 55 ehHo] Fanconi 237 3k4}ol|4] 1 alpha-
hydroxylase 2] A =r} 2sl=lo] U-&-& AR,
Vitamin D thAle] W3Lg QI thAA Ed%lo] WAy
g Ao AR B SR 1,25(0H), D39}
¥4 %7} 7.70 pg/mlE 7+4%]9)al, 25(0H) D39
YA FET 14.10ng/mlZ Y Fx)9] 2 w5
&3l9ic}.
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B8R A= ekokAIet ko] Vitamin D&} Q1AHS X8
kalZ ARBlaL ek olFE tAE F2 AR ¢
94 glov} =EAle ARFH R Fghs]o] PHEA
& AR AR |4] g B2 e By Q)
tH9, 11]. A7) FR}NA X Calcitonin, Vitamin D #}
All, CaCOs& Fofslol 25%<] 4wl 2747 E
AR AollA gl9dslo] Ha 47] kAl 9 Bicar-
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