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Case Report

Nutritional Osteomalacia

Substantial Clinical Improvement and Gain in Bone Density Posttherapy

H. Al-Ali and G. El-Hajj Fuleihan

Calcium Metabolism and Osteoporosis Program, Department of Medicine, American University of Beirut-Medical
Center, Beirut, Lebanon

Abstract

A 52-yr-old white female presented with worsening low back and hip pain, associated with lower limb
proximal muscle weakness and a waddling gait. Her laboratory evaluation revealed hypocalcemia, hypophos-
phatemia, a very low 25-hydroxyvitamin D level of less than 5 ng/ml, and a bone mineral density in the osteo-
porotic range. Her laboratory studies were consistent with osteomalacia, although this diagnosis was not
established by histomorphometry. She avoided dairy products, spent little time outdoors, and when she went
out, she covered her face, arms, and legs. She was on no medications. Her workup for malabsorption includ-
ing sprue was negative. She was treated with calcium plus high-dose vitamin D 600,000 IU intramuscularly
twice within 2 mo and had an impressive clinical improvement. Her difficulty with ambulation improved
within 1 wk of start of therapy. Her bone mineral density increased by 40% at the spine and 35% at the hip at
4 mo of therapy, by 63% and 39% at 10 mo, and by 62% and 52% at 15 mo at these sites, respectively.
Treatment of osteomalacia is extremely rewarding, with dramatic clinical improvement and normalization of
bone mineral density.
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Introduction cium receptor in the parathyroid glands, thus
. . . i responding by increasing the synthesis and secretion
Vitamin D plays a critically important role in the ¢ o rathormone (PTHIL,2). The increment in PTH
mineralization of the skeleton at all ages. As the |g6|5 result in renal calcium conservation and play
body depletes its stores of vitamin D, the efficiency 5 active role in mobilizing stem cells to become
of mte_stlnal calcium absorption decreases from g e calcium-resorbing osteoclast8). Thus,
approximately 30% to 50%, to no more than 15%. cronic increments in PTH levels with either pri-
This re_sult§ in a decrease ir_1 the_: ionized calcium con-mary or secondary hyperparathyroidism result in
centration in the blood, which is sensed by the cal-,5a |oss that is more selective at cortical sites, such
as the forearm(4,5). Most studies evaluating the
effects of parathyroidectomy in hyperparathyroidism
Received 09/26/99; Revised 02/06/99; Accepted ;2/08/99. on total-body calcium, bone mineral density (BMD),
Address correspondence to Ghada El-Hajj Fuleihan, MD, . hyne mineral content (BMC) demonstrate incre-
MPH, Calcium Metabolism and Osteoporosis Program, ments in spine and hip BMD of 7—13%-8). Much
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correction of secondgithypemparathyroidism sub as
is obseved in paients with osteomalacigjther see
onday to phosphge or vitamin D dpletion. Indeed
a pdient on a high dose of antacids with secopdar
phosphge deletion was teaed with vitamin D and
phosph#e and had an inease of BMD of 31% and
23.6% & the spine and hiprespectiely (9).
Similady, a 39-yrold black female with osteomala
cia secondarto patial gastectony had an inazase
in her BMD of 23.7% and 36.2% #e spine and
femorl ne, respectiely, after teament with vita
min D for 2 yr(10).We desdbe a case ofutritional
osteomalacia o expetienced gen moe substantial
and apid increments in her BMD thiaactually nor
malized within 10 mo of thepy with calcium and
vitamin D.

Case Reort:

A 52-yr-old premenopausal kte female pe-
sented to thAmerican Unversity of Beiut Medical
Center in dne 1998 with a 1-yr histgrof low bad
pain, hip pain,mainly on weight beaing and valk-
ing, and indoility to get up flom the bair or dimb up
stairs. The pain and wakness ware increasing po-
gressvely and interéring with her dai actvities,
until the last éw weeks bedre admission Wwen she
became hontund She denied gnwveakness in her
upper atremities. The pdient daimed tha her
dietay habits were nomal except for a lov dairy
product intale since she as \ery young She vas a
nonsmoler, did not dink alcohol,and was not taking
ary calcium or vitamin D supplemenian. She
avoided daiy products,spent little time outdoest
and when she wnt out,she cwered her &ce ams,
and lgs. She denied grhistory of amenorhea,and
her menswal perods were nomal. She \was
G12P6A6; she lmast-€d all her bildren. She
denied ap history of diarhea,or intestinal swgely,
or nehrolithiasis. She ws neer on agy thempy
with thyroid homone anticorvulsants,or antacids.
Her past medical histprrevealed a bronic dema
tologic problem (dyshidmtic ecema aer soles)
since 1970for which she took a steid injection
once eaty.

On plysical kamindion, the pdient’s vital signs
were nomal; her height and &ight were 58.5 in.
and 180.5 Ibsrespectiely. In geneanl, her ppear
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ance vas tha of a healtly woman with no cushin
goid feaures. She had diise nusculoskletal ten
demess and ws unaéle to stand fom sitting
position. She hadxeggerated dee tendon eflexes.
Bilateral multiple de@ly sealed esides with efoli-
ations on the soles ewe noted

Nonfasting ldboratory studies vere as bllows: cal
cium 6.9 mg/dL (8.5-10.5phosphous 2.5 mg/dL
(2.9-5.0),alkaline phosphase 820 1U/L (35-120),
calculded free calcium 4.0 (4.5-5.5¢redinine 0.2
mg/dL (0.6-1.4)magnesium 1.92 mg/dL (1.6-2.5),
total piotein 81 g/L (62—-83)lbumin 38 g/L (36-54),
globulin 43 g/L (20-30), sodium 142 meq/L
(135-145) potassium 3.7 meg/L (3.5-5.I}loride
106 meqg/L (98-109)CO, 27 meqg/L (24-30); the
selum intact pasthyroid homone (PTH) vas mea
sured with the use of ELSA-PTH imumoradiomet
ric ass§ (Cis Bio Intenational, Gif-sur-Yvette
France) and the 25ydroxyvitamin D [25(OH)D] ly
a competitre piotein binding assawith the use of
the Diasoen Incstar kit (Incsta6tillwater, MN). The
PTH was 250 pg/mL (8.0-76.025(0OH)D <5
ng/mL (8—76)repeded <5 ng/mL.Thep-xylose test
was nomal, stools br Sudan stain &re neative, and
seum antiendomisial antibodies ere najative.
Gastoscoly revealed an incompetent wer
esophgeal sphincternonepsive pan@gstitis, and a
biopsy fom the distal duodem revealed no spre
X-rays of the pelviships,and dosal spine evealed
anteior osteoplites and eaggeration of the dosal
kyphosis lot no fractues. Skull X-sys sheved mnul-
tiple lucent aeas in the skullault and paetal aeas,
and sterosis and opacifdion of the mastoid air
cells bilgeral. The left-hand X-ay revealed no gpss
abnomalities. Bone densitomgtrof the spinehip,
and bream was perbrmed ly dual-enegy X-ray
absoiptiomety (DXA) using Lunar DPX-L and
revealed osteoposis in the spine with a BMD of
0.90 g/cm (T scoe = —2.46), osteopenia in the
femoml nedk with BMD of 0.60 g/crd (T scoe =
—2.42),and & the bream with a BMD of 0.626
glen? (T scoe = —1.23).

A clinical diagnosis of osteomalaciaas made
because of the Vo calcium,low phosphaus, low
25(0OH)D, and the high PTH and alkaline phos
phaase leels. She ws immeditely stated on cal
cium carbonte 600 mg poTID, and when the
25-hydroxyvitamin D levels became ailable, she
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Table 1
Response of BidemicalVariables to Calcium
andVitamin D Replacement

Calcium Phosphaus Alkaline 25(0OH)Ds? PTH?

(mg/dL) (mg/dL) phosphgase (1U/L) (ng/mL) (pg/mL)
June 98 6.9 25 850 1 250
July 98 9.3 3.9 543 10.8 255.5
March 99 9.4 3.0 227 15 134
Sept. 99 9.4 2.7 128 NAP NAP

a25(OH)D denotes 25yroxyvitamin D, nomal range 16—36 ng/mL; PTH denotes intactghyroid homone leel, nomal range

8-76 pg/mL.
b NA: not available.

was dven an intamuscular injection of vitamin D
(Steogyl H, 600,000 IU/ampouleRousselfrance).
Within 1 wk of hospitaliziion, she staed to eel
much better and stinger, and was dle to stand up
easiy. At dischage, she vas dle to walk for a shotr
distance in theaom without dificulty. The seam
calcium level 5 d after admission as 8.0 mg/dL.
She vas disbalged on calcium phospteal tdlet
TID plus vitamin D 1500 IU dayl A reped of
25(OH)D; done in aly 1998 was still lav (10
ng/dL), and she s gven another injection of vita
min D 600,0001U and contired on the same Cakvit
amin D supplementi®n daily. The eolution of her
laboratory studies a& shevn in Table 1. Rped bone
minerl densities of her spine and hivealed sub
stantial incements 84, 10,and 15 mo of thepy, as
shavn in FHgure 1.The total gin in BMD after 10
mo were 63% and 39%respectiely, and & 15 mo,
62% and 52%respectiely, with complete nanat
ization of the spine and hip bone maker was a
decement in éream BMD of 10.9% 410 mo and
10.2% & 15 mo.

Discussion

The main ntural souces of vitamin D in dods
are fatty fish and fh liver oils. Otherwisgfortifica
tion of foods sub as milk has been necesstr pre-
vent the occuence of vitamin D defieng in the
United Stées(11). Egg yolks mg contain a griable
amount of vitamin Ddepending on the diet of the
laying hens. Consumption of wrfified foods in an
environment with educed gposue to sunlight can
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Fig. 1. Seial peicentae changes in bone minat
density (BMD) & the lumbar spine (LS¥emorl nek
(femur), and bream (FA) after theapy with a high dose
of vitamin D.

lead to vitamin D defiengy in mary developing
counties,as we hae recenty reported on in a sub
stantial mmber of pemenopausal heaithwomen
(12). This is especiayl true in Asian women wo
wear \eils, consume urdttified foods vhen peg-
nant,do not consume supplements or vitamins-con
taining vitamin D and rurse their inints. Our case
and a pevious port (10) shoved the apid

\olume 3,2000



100

improvement and dvorable outcome in pients
diagnosed with osteomalaciahen the vitamin D
deficiency is adequeely replaced Our case is
unigue however, in the manitude of bone minat
density @in over a sharpeiiod of time Specifcally,
the incements in bone minar density obseed in
our case after 4 mo of initiag theepy exceeded
those obsered in the pevious caseaport after 2 yr
of calcium and vitamin D supplemetitn (10).
Furthemore, the incements in BMD in our case
were substantial enough so as to malize bone
mass in less than 1.yFhis emphasies the impor
tance of seeking seconglacauses of bone loss in
order to optimie thespy. Significant incements in
bone mass are also noted in aecenty reported
case of teaed oncgenic osteomalaciél3).

We recagnize thd our working diagnosis of
osteomalacia is a psumptve one based on the
biochemical walues of a la calcium,low phos
photus, low 25-hydroxyvitamin D level, and high
alkaline phosphase and PTH iels, all of which
improved with teament with calcium and vitamin
D. However, histomophomety, the estalished
means to comfm sud a dignosis,was not per

formed in our ptent because of the consistent

biochemical esponse to thepy. Bone mineal
density cannot ditrentide osteomalacia &m
osteopoosis, as in both entitiesthe bones &
deminenlized and bone mined density is thex
fore deceased The typical bone densityinfdings
in primary and secondgrhypemparathyroidism ae
those of selecte cotical bone loss with bone den
sity being the lavest a the foream (4,5). This is
different from our case here bone density as the

lowest & both the spine and the hip and least

affected & the foream, possilly reflecting axial
demineanlization resulting fom osteomalacia
more than pepheral deminealization resulting
from hypemparathyroidism. The decements in
foream bone mass ardinically significant and
pattially reminescent of Wwat has been obsesd in
paients teded with sodium luoride (NaF)(14).
In sudh paients, there was an incease in spinal
bone mass of 35%ver 4 y; and of 10-12% tathe
hip with a cunulative decement of 4% tathe fore-
am (14),leading to the conge tha NaF inceases
spinal bone masg ¢he xpense of pepheral bone
mass. It is thexfore possikbe in our pdient tha the
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very rapid minerlization of the axial skleton
(spine and hip) occued a the epense of péph-

eral skeleton (bream) despite eplacement with
calcium a an dsolute dose thaexceeds the
requirment br a pemenopausal amen (15),

hence the potential needrfa moe genepus sup

plementéion with calcium in p#ents sufering

from osteomalacia and/or mogadual corection
of the vitamin D detiency to minimize the
obsewed redistibution phenomenon.

The treament of osteomalacia igwarding with
rapid dinical responseWhereas standar thelpy
of osteopoosis esults in maintenance or mild
increments in bone masst usualy does not
nomalize. Our case illusates tha treament of
osteomalacia canesult in damdic clinical
improvement in paallel with substantial iner
ments in bone mass thactualy nomalized
within a year of installéion of vigorous theapy
with calcium and vitamin D
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