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Abstract

A 74-year-old woman presented with long-term intermittent arthralgia of the bilateral knee and ankle
joints for the past year. The physical examination revealed a waddling gait and Gower’s sign. Laboratory tests
revealed a significant elevation of parathyroid hormone without hypercalcemia or obvious parathyroid lesions,
which indicated secondary hyperparathyroidism. A serum 25-hydroxy vitamin D level of 2.34 ng/ml led to a
diagnosis of severe vitamin D deficiency, which was the underlying cause of secondary hyperparathyroidism.
The salt and pepper sign was also noted in calvarium radiography, but no significant subperiosteal reabsorp-
tion was observed in the long bones. The clinical manifestation, laboratory results, and radiographic findings
further provided evidence for a diagnosis of osteomalacia. After receiving treatment with calcium infusions
and vitamin D supplements, the symptoms were drastically improved. This report implies that clinicians should
be more aware of the heterogeneous and potentially dangerous presentations of severe vitamin D deficiency.

(J Intern Med Taiwan 2016; 27: 156-162)
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Introduction

Vitamin D is a group of fat-soluble vitamins
that plays an important role in calcium and phos-
phate homeostasis. People normally produce vitamin
D in the skin through sunlight exposure or acquire
vitamin D from ingested food or dietary supple-
ments. Very few foods in nature contain vitamin
D, and cod liver oils are among the best dietary
sources. Fish such as swordfish, salmon, tuna, and

mackerel also contain significant amounts, while
other foods such as dairy cheese, beef liver, and egg
yolks contain less vitamin D. None of these foods
are eaten by people who stringently comply with a
vegan diet.

An inadequacy of the production or intake of
vitamin D may lead to different diseases depend-
ing on the age of the patient. In children, vitamin
D deficiency causes rickets and delays the develop-
ment of the skeletal framework, leading to a delay in
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learning to walk. In adults, a deficiency can lead to
osteomalacia, but the clinical signs are often subtle.
Therefore, it is a considerable challenge to make a
diagnosis in the early stages. Here, we report a case
of osteomalacia with secondary hyperparathyroid-
ism in a woman who is a strict vegan, presenting
with intermittent arthralgia of the knee and ankle
joints for over a year.

Case report

A T74-year-old woman had long-term inter-
mittent arthralgia over the bilateral knee and ankle
joints for about 1 year, and she was regularly fol-
lowed up at the Geriatric outpatient clinic. About 2
weeks before admission, arthralgia occurred again
in the right foot and then spread to the right knee
and left foot. The pain at these three different sites
presented with a similar pattern as before, with
localized swelling and tenderness, which was at its
worst in the early morning, but gradually improved
during the day. The pain sometimes recurred in
the afternoon and persisted during the night. The
greatest magnitude of pain reported was a five on
a scale of ten. The pain during the night occasion-
ally interrupted her sleep; therefore, she would take
an analgesic to relive the pain. However, recently,
the pain became more intense even after taking the
medicine, causing the patient came to our outpatient
clinic for medical attention.

The patient reported no history of gout or rheu-
matoid arthritis, but mentioned that she had osteo-
arthritis in the bilateral knee and ankle joints. On
examination, there was localized tenderness, heat,
and swelling at the bilateral ankle joints and the right
knee. The distal pulses were bilaterally palpable.
Due to this tenderness, the patient scarcely walked,;
her gait was a waddle but presented no drop foot.
The joint movement of the bilateral ankles showed
limited eversion. The patient also presented proxi-
mal muscle weakness at the bilateral lower limbs,
therefore showing that she was positive for Gower’s

sign. The patient’s vital signs were stable without
fever. The bilateral lung sounds were clear, and the
heartbeat was regular without audible murmurs,
rubs, or gallops. Her abdomen was soft, and there
was no tenderness. The patient follows a strict veg-
etarian diet without egg or milk intake and seldom
walks outdoors. There was no change in her bowel
or voiding habits, and she did not have a significant
decrease in her body weight over the past year. She
did not report any upper respiratory symptoms such
as a cough, rhinorrhea, or sputum production.

The complete cell count showed no leukocy-
tosis, but macrocytic anemia was incidentally dis-
covered. The serum vitamin B12 was less than 150
pg/ml. The total calcium level and phosphorus level
were within the normal ranges. The serum para-
thyroid hormone (PTH) level was 666.8 pg/ml,
which is above the upper normal limit. Parathyroid
sonography revealed several nodules 0.2-0.8 cm
in size located in both thyroid lobes, but no abnor-
mal enlargement of the parathyroid gland was seen
(Fig. 1). The serum 25-hydroxy vitamin D assay
showed an extremely low level, at 2.34 ng/ml, and
the serum alkaline phosphatase level was 291 IU/L.
There were no abnormal findings in serum blood
urea nitrogen (BUN), or creatinine levels. The 24-h
urine analysis test showed a urine output of 1600
ml/day and decreased calcium excretion. The blood
test and 24-h urine analysis results are shown in
Table 1. An autoimmune survey showed an equivo-
cal antinuclear antibody level with a titer of 1:160,
and the extractable nuclear antigens level was 0.8 U/
ml, while the rheumatoid factor was below the lower
limit of 15.0 IU/ml. There was no decrease in C3
(103 mg/dl) or C4 (29.5 mg/dl) levels. The thyroid
function test showed a normal level of thyroid-stim-
ulating hormone, at 1.134 pl U/ml, and free thyrox-
ine (free T4) at 0.91 ng/dl (Table 1).

To assess skeletal integrity, the patient under-
went radiography studies of the skull, hand, knee,
foot, spine, and long bones. The calvarium was posi-
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Figrue 1. Parathyroid sonography revealed several nodules 0.2-0.8 cm in size located in both the right (a) and left (b)
thyroid lobes, but no abnormal enlargement of the parathyroid gland was noted at either the right (c) or left

(d) side.

tive for the salt and pepper sign, but the hand and
long bone radiography scans showed no significant
subperiosteal or intracortical resorption (Figure 2).
Treatment for secondary hyperparathyroidism was
initiated with a calcium gluconate infusion, after
which the intact PTH (iPTH) levels decreased and
returned to within the normal range, and the left
ankle arthralgia improved dramatically. The series
of iPTH levels is shown in Figure 3. Vitamin D and
vitamin B 12 supplements were also given to treat
the underlying vitamin D deficiency and macrocytic
anemia. After two days of treatment, lower limb
weakness and proximal muscle power improved sig-
nificantly, and the patient was then discharged in a
stable condition.

Discussion

Vitamin D deficiency is a common disease
among the elderly, which has drawn an increas-
ing amount of attention!. It has been estimated
that over 1 billion people worldwide have vitamin
D deficiency?. This deficiency reduces intestinal
absorption of calcium and phosphorus, causing
hypocalcemia and hypophosphatemia. PTH subse-
quently increases to compensate for the low level
of calcium, leading to the development of second-
ary hyperparathyroidism, which further leads to
demineralization of bones and osteomalacia in
adults®. However, there is no current consensus
on the optimal levels of 25-hydroxy vitamin D as
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Table 1. Blood test and 24-h urine analysis at admission, and the iPTH level series after admission

Complete Blood Count

Concentration

Reference Range

White Blood Cell (WBC)
Red Blood Cell (RBC)
Hemoglobin (Hgb)
Platelet (PIt)

Mean Corpuscular Volume (MCV)

8000 /cumm
3.27 M/cumm
11.0 g/dl
224000 /cumm

101.9 1l

4000-10000 /cumm
4.2-5.4 M [cumm
12-16 g/dI
150000-350000 /cumm

80-96 fl

Serum Chemistry

Concentration

Reference Range

Sodium (Na)

Potassium (K)

Calcium (Ca)

Phosphate (P)

Magnesium (Mg)

Alkaline Phosphatase (ALP)
Albumin (ALB)

Creatinine (Crea)

138 mmol/l
4.0 mmol/I
8.5 mg/dl
2.3 mg/dl
2.7 mg/dl
291 1U/1
3.7 mg/dl

0.65 mg/dl

135-147 mmol/l
3.4-4.7 mmol/l
8.4-10.6 mg/dI
2.1-4.7 mg/dI
1.7-2.9 mg/dl
13-100 1U/1
3.7-5.3 mg/di

0.5-1.2 mg/di

Hormone

Concentration

Reference Range

Parathyroid Hormone (iPTH)
Thyroid-stimulating hormone (TSH)

Free Thyroxine (Free T4)

666.8 pg/ml
1.134 mclU/ml

0.91 mgy/dl

15-68.3 pg/ml
0.4-4.0 mclU/ml

0.8-1.9 mg/dl

Vitamin

Concentration

Reference Range

25-hydroxyvitamin D
Vitamin B12

Folate

2.34 ng/ml
<150 pg/ml

8.7 ng/ml

20-40 ng/ml
187-883 pg/ml

3/1-20.5 ng/ml

24-h urine quantification tests

Total amount

Reference Range

Urine Output
Sodium (Na)
Calcium (Ca)
Creatinine (Crea)

Phosphate (P)

1600 ml
179 mmol/day
40 mg/day
0.75 g/day

0.4 g/day

40-220 mmol/day
100-250 mg/day
0.8-1.8 g/day

0.4-1.3 g/day
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Figrue 2. (a) The calvarium was positive for the salt and pepper sign. (b) No significant subperiosteal or intracortical
resorption of the middle phalanges could be identified in the hand radiography. (c¢) The long bone radiog-
raphy showed osteoporosis but an intact inner margin of the humeral cortex.
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Figrue 3. The level of iPTH significantly decreased
after the treatment within the period of hos-
pitalization. (Rx: Treatment of calcium infu-
sion and vitamin D supplement).

measured in serum, but vitamin D insufficiency is
commonly defined as a level less than 20 ng/ml*.
Severe vitamin D deficiency is usually defined as a
25-hydroxy vitamin D less than 10 ng/ml.

The clinical manifestation of vitamin D defi-
ciency varies among patients, and while most of
cases with mild or moderate deficiency are asymp-
tomatic, some may present with severe symptoms
such as bone pain and muscle weakness?>. In osteo-
malacia patients, proximal muscle weakness with a
waddling gait is a typical presentation. To make the
diagnosis of osteomalacia, a comprehensive study of
clinical manifestation, laboratory tests, and radiog-
raphy findings is essential. The gold diagnostic stan-
dard is a bone biopsy, but this is rarely performed in
current clinical practice due to its invasiveness. Non-

invasive markers for the diagnosis of osteomalacia
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include a decrease in serum 25-hydroxy vitamin D,
calcium and phosphorus levels, raised iPTH levels,
and a reduced excretion of urine calcium. The radio-
graphic findings of osteomalacia varies depending
on the causes and severity, and hyperparathyroidism
associated with vitamin D deficiency may present
radiographic signs, such as the salt and pepper sign
in the calvarium, and subperiosteal or intracortical
resorption of the phalanges. Some cases may also
show cortical stress fractures, often called Looser
zones or pseudofractures’.

In the present case, the waddling gait and posi-
tive Gower’s sign were two clinical manifestations
that suggested osteomalacia as a differential diagno-
sis; the laboratory results of borderline low calcium
and phosphorus levels and elevated iPTH indicated
secondary hyperparathyroidism, and the salt and
pepper sign in the calvarium further supported the
diagnosis of osteomalacia. The complaints of inter-
mittent bilateral knee and ankle joint pain can be
explained by the high turnover rate of bones under
secondary hyperparathyroidism, leading to con-
tiguous soft tissue swelling and inflammation.
Although the underlying osteoarthritis can also
display similar symptoms, the major difference
between arthritis and vitamin D-related secondary
hyperparathyroidism lies in the significant response
to a calcium infusion. On the other hand, vitamin
B12 deficiency in vegans has also been reported to
cause bilateral limb pain as a major manifestation?,
but peripheral neuropathy does not cause the inten-
sive inflammatory response with swelling and ten-
derness, such as in this case.

An understanding of the etiology of vitamin
D deficiency is crucial for planning the treatment
strategy. The reduction in input of vitamin D from
either cutaneous synthesis or dietary intake is the
most common causeb. Other differential diagnoses
include malabsorption derived from severe intesti-
nal diseases, hepatic injury, end-stage renal disease,
and intake of medication including anticonvulsants,

antirejection drugs, and glucocorticoids?, but none
of these were factors relevant to this case.

For vegans, the intake and plasma concentra-
tions of 25-hydroxy vitamin D have been investigated
in the EPIC-Oxford study. An analysis of 65,429
participants showed that vegans had the lowest
mean intake of vitamin D and serum 25-hydroxy
vitamin D level compared to meat eaters, fish eaters,
and vegetarians®. However, the Adventist Health
Study-2 in the US reported no significant difference
in the serum concentration of 25-hydroxy vitamin
D between meat eaters and vegetarians. The expla-
nation relies on the similar total amount of vitamin
D intake in either vegetarians or meat eaters, even
though vegetarians did have a significantly lower
intake of vitamin D if not count in supplements,
In Asia, a study in Vietnam also reported that
around 75% of vegans had 25-hydroxy vitamin D
levels below the normal limit!t, and a Korean study
demonstrated that vitamin D deficiency and serum
25-hydroxy vitamin D level were associated with the
consumption of vitamin D-rich food sources includ-
ing fish and milk.12 Therefore, some experts suggest
that vegans should consume appropriate supple-
ments if they do not regularly consume foods that
are fortified with vitamin D913, However, more
studies are warranted on serum 25-hydroxyvitamin
D levels in Taiwanese vegans.

This article illustrates a case of unrecog-
nized severe vitamin D deficiency with osteomala-
cia and secondary hyperparathyroidism. This case
shows that it is expedient to thoroughly collect life-
style history information and assess the 25-hydroxy
vitamin D level of those who adhere to a stringent
vegan diet and have little sunlight exposure, par-
ticularly if they present with unexplained arthralgia
and proximal muscle weakness. This report implies
that clinicians should be aware of the heterogeneous
and potentially dangerous presentations of severe
vitamin D deficiency.
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