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Abstract

Background: Postoperative hypocalcemia is the most
frequent complication after total thyroidectomy and itsinci-
dence isreported in the literature between 5 and 60%. Mani-
festations of postoperative hypocalcemia make it amajor
contributing factor of prolonged hospitalization time which
looks mandatory for close observation and repeated |aboratory
evaluations.

Aimof Sudy: The aim of our study was to detect impor-
tance of the use of oral calcium after total thyroidectomy and
if it isvaluable in preventing symptomatic and laboratory
hypocalcemia, and to develop a strategy of oral calcium
supplementation following this type of surgery.

Patients and Methods: Thisis a prospective randomized
study conducted on 30 patients undergoing total thyroidectomy
for various causes at Al Hussein university hospital from June
2016 to August 2018. Patients were allocated into 2 groups
group A (15 patients) and group B (15 patients). Group A will
receive supplementation with oral calcium and vitamin D for
3 weeks postoperatively. All patients will be tested for serum
calcium and parathormone (PTH) level at day 2, day 7, one
month and 3 months postoperatively. Most patients were
female and without comorbidities. Multinodular goitre and
thyrotoxicosis were the most common diagnosis. Observation
of the 2 groups for hypocalcemia (clinically and laboratory)
was done.

Results: Symptomatic hypocalcemiain group A and B
was found to be 6.6% and 33.3% respectively ( p<0.05) which
is statistically significant. Postoperative day 7 mean serum
calcium level for group A and B was found to be 9.18+0.41
and 8.11+0.49mg/dl respectively. Postoperative day 7 mean
serum parathyroid hormone level for group A and B was found
to be 46.04+29.52 and 36.78+20.73pg/ml respectively.

Conclusion: We conclude that calcium supplementation
in the postoperative period effectively decreases the incidence
and severity of hypocal cemia following operation involving
excision of whole thyroid gland, and can be safely and routinely
used after this procedure.
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Introduction

POSTOPERATIVE hypocalcemiais considered
the most frequently encountered complication
following total thyroidectomy. Itsincidenceis
reported in the literature between 5 and 60% [2,3].
Total thyroidectomy is asurgical treatment for
many thyroid diseases when the pathol ogic process
involves both lobes of the thyroid gland asin
multinodular goitre, Grave's disease, cancer and
thyroiditis [1].

Meticulous identification of parathyroid glands
with complete preservation is a tough task during
thyroid surgery. Sometimes, Inadvertent removal
or jeopardization of its blood supply isinevitable.
As aresult hypoparathyroidism specially after total
thyroidectomy is more or less acommon event [1].
Calcium is the sedater of nerve and, itsionized
portion in the body fluids is necessary for many
physiological actions including nerve conduction,
muscle contraction and blood coagulation. A de-
crease in extracellular Cat+ exerts an excitatory
effect on nervous and muscle tissue.

Hypocal cemia may be asymptomatic when
serum calcium (Ca) is mildly decreased. In symp-
tomatic hypocal cemia, the patient has pathogno-
monic Chvostek's and Trousseau's signs and muscle
spasms [4] . Hypocal caemic tetany is a severe form
of hypocalcemia, which is characterized by exten-
sive spasm of skeletal muscle, mostly affecting
the muscles of the extremity and larynx [1]. Hy-
pocalcemiatypically occurs from 24 to 48 h after
the operation [4].

In addition to patient dissatisfaction after sur-
gery, postoperative hypocalcemiais a magjor factor
of prolonged inpatient admition time whichis
mandatory in symptomatic patients for close ob-
servation and repeated laboratory evaluations [11].
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There is no international agreement on the
definition of postoperative hypocal caemia, thus,
many different definitions existed in the literature
[5]. The British Association of Endocrine and Thy-
roid Surgeons (BAETS) sets adefinition of post-
operative hypocal caemia as calcium level of less
than 2.1mmol/L in the first postoperative day [6].
The need to take calcium and vitamin D supplement
at >_6 months following surgery to maintain nor-
mocalcaemiais considered late hypocalcaemia [6].

Various factors contribute to occurrence of post-
thyroidectomy hypocal cemia such as operating on
poorly controlled toxic goiter, hypothermia, signif-
icant Vitamin D deficiency, thyrotoxic osteodys-
trophy, surgery for recurrent goiter, prolonged
operative duration, ischemia of most parathyroid
glands, devascularization, or inadvertent removal
of parathyroids [7] . In addition to importance of
quality of surgical technique, there are avariety
of practical methods which try to prevent sympto-
matic hypocal cemia, including oral calcium and
vitamin D supplementation which is based on post-
operative parathyroid hormone levels, and the
routine oral supplementation for all patients without
evaluation of parathyroid hormone levelsin the
post-operative period [8-10].

A number of prospective randomized trials are
present in the literature demonstrating the benefits
of preoperative and routine postoperative supple-
mentation of calcium and Vitamin D in prevention
of transient hypocal cemia [12-14] . Docimo and cols
[16] have used calcium and calcitriol in the preop-
erative and postoperative period, with a 10% inci-
dence of asymptomatic hypocalcemia and 6% of
symptomatic hypocalcemia. They administered
supplementations for 3 days before and 14 days
after surgery.

This study is an attempt to throw the light on
the same topic after facing a case with tetany who
was relative to me, and underwent total thyroidec-
tomy which appeared to be straightforward but
became very hypocal cemic postoperative. My
search in the literature emphasized importance of
such prophylactic practice and encourage me to
conduct this study.

Patients and M ethods

Thisis a prospective randomized controlled
study conducted in Al Hussein university hospital
from June 2016 to August 2018. The study included
30 patients (between 32 and 57 years) undergoing
total thyroidectomy for huge multinodular goitre,
cancer thyroid, toxic nodular goitre, Grave,s dis-
ease, retrosternal goitre and thyroiditis.

Exclusion criteriaincluded patients with con-
siderable comorbidity, subtotal thyroidectomy,
hemithyroidectomy, neck dissection, neck radiation
for any reason, patients with chronic renal failure,
with parathyroid gland diseases, using calcium
supplementation for any chronic disease before
the operation and patients with preoperative serum
calcium, parathyroid hormone, and albumin level.
History, clinical examination and investigations
including U/S neck, thyroid function tests (TSH,
free T3, free T4) and FNAB were done. All patients
underwent a routine preoperative evaluation that
included complete blood count, coagulation tests,
chest X-ray, and an electrocardiogram with evalu-
ation by a cardiology specidlist, if necessary.

Patients diagnosed of having toxic goiter, either
primary (Graves disease) or secondary received
antithyroid drugs (carbimazole) preoperatively to
become controlled in the the euthyroid state.

Data were collected prospectively and informed
consent was taken from all patients before inclusion
in the study and it was approved by the Ethics
Committee at Al-Azhar University.

Preoperative serum albumin, calcium, parathy-
roid hormone, renal function, hemoglobin, free-
T3, free-T4 and TSH level were recorded. Age,
sex, body mass index, etiology American Society
of Anesthesiologist (ASA) score, thyroid fine
needle aspiration (TFNA), presence of drain, blood
loss, number of intraoperative preserved parathyroid
glands, operative time, pathology, any complication,
presence of hypocalcemia, calcium supplementation
(oral or I1V) were compared between groups.

Patients were divided into two groups; routine
Caand vitamin D supplementation group (Group
A) and no supplementation group (Group B).

Total thyroidectomy was the operation chosen
for al patients. Immediately after oral intake was
possible after the operation, patientsin group A
started routine oral calcium and vitamin D supple-
mentation and group B patients received none if
symptoms of hypocal cemia were not observed.
48 hours and 7 days postoperatively samples for
serum calcium and parathyroid hormone levels
were collected from all patients. If asymptomatic
hypocalcemia or normal calcium level was present
in these patients, they were discharged second
postoperative day and controlled on postoperative
day 7 at outpatient clinic.

Calcium supplementation (ora or 1V) was given
if symptomatic hypocal cemia happened and meas-
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urement of serum calcium and parathyroid hormone
level on postoperative day 7 was neglected. Symp-
tomatic hypocalcemiawas evident if we encounter;
perioral or extremity paresthesia, aches or cramps
involving any muscle postoperatively, symptoms
persistent after postoperative day 3 or patient
readmission with hypocal cemia symptoms.

Conduction of total thyroidectomy:

All of our patients received general anesthesia.
The patient is placed in a supine position with the
neck extended. A sandbag was placed between the
scapulae. The head was placed on a donut cushion,
A low collar incision is made (5-7cm) and carried
down through the subcutaneous tissue and platysma
muscle. Subplatysmal flaps are devel oped, superi-
orly to the thyroid cartilage level and inferiorly to
the suprasternal notch. And the strap muscles are
divided vertically in the midline and retracted
laterally. Right or left side was approached first
depending on which lobe is more affected by the
pathology. The thyroid lobe is rotated medially.
The middle thyroid vein is ligated. The superior
pole of the thyroid is dissected free, and careis
taken to identify and preserve the external branch
of the superior laryngeal nerve. The superior pole
vessels are ligated and cut adjacent to the thyroid
lobe, not cephalad to it, to avoid damage to this
nerve. This nerve can be seen in mre than 90% of
patientsif it is carefully dissected. The inferior
thyroid artery and recurrent laryngeal nerve are
identified.

The parathyroid gland blood supply should be
preserved. This can be done by avoiding ligation
the inferior thyroid artery laterally as a single trunk;
rather, its branches should be ligated individually
on the capsule of the lobe after they have supplied
the parathyroid glands. The parathyroid glands are
identified, and an attempt is made to leave each
with an adequate blood supply while moving the
gland off the thyroid lobe.

Recurrent laryngeal nerve should be carefully
identified and gently followed along its course.
The nerve is gently dissected from surrounding
tissue, with much care taken to avoid traumarto it.
The nerveisin greatest risk of damage near the
junction of the trachea with the larynx, whereit is
adjacent to the thyroid gland. Once we identified
the nerve and parathyroid glands and preserved
them, the ligament of Berry can be devided to
remove the thyroid lobe. The contralateral thyroid
lobe isremoved in asimilar manner. Careful he-
mostasis and visualization of al important anatomic
structures are mandatory for success. When closing,
approximation of the strap musclesin the midline

was done then approximating the platysma muscle.
Rather, the dermis is approximated by interrupted
4-0 sutures, and the epithelial edges are approxi-
mated with a running subcuticular 5-0 polyprolene
suture. When it is needed, a small suction catheter
isinserted through a small stab wound; it is gen-
erally removed within 24 hours.

Serum Ca and PTH hormone assay:

Serum calcium and parathyroid hormone level
blood samples were collected after 48 hrs, 7 days,
one month, 3 months from all patientsin both
groups. Serum intact parathyroid hormone (i-PTH)
and total calcium levels were calculated. Normal
serum calcium level was 8.4-10.2mg/dL. Normal
serum PTH level was 14-72pg/mL.

Oral calcium supplementation therapy:

Patients in group B without symptomatic hy-
pocal cemia were warned for hypocal cemia symp-
toms and information for readmittance to the hos-
pital was given. Patients in group A and
symptomatic patientsin group B were given 1g
elemental calcium TID for first postoperative
week, 1g elemental calcium BID for second post-
operative week, 1g elemental calcium Q-day in
the third postoperative week (of note, 2.5g of
calcium carbonate is equivalent to 1g of elemental
calcium) and one-alpha capsule (0.5 micrograms
of alfacalcidol) once daily with calcium. Oral
calcium supplementation was terminated gradually
for patients with normal serum calcium level on
postoperative day 7. Two patient in group B with
symptomatic hypocal cemia received intravenous
calcium for 2 days. Daily dosage of this patient
was twice dose of calcium lactate- gluconate
1000mg and calcium carbonate 327mg. This pa-
tient's serum calcium and parathyroid hormone
levels on postoperative day 7 were normal.

Results

A total of 30 patients were included and half
of the patients (n=15) were in group A and half
werein group B. Most of the patients were female
(80%). Most of the patients (73.3%) did not have
comorbidity. The most common comorbidity was
hypertension (13.3%). 6 (20%) patients had ASA-
| score, 22 (73.3%) had ASA-II score and 2 (6.6%)
had ASA-II1 score. Demographic data of the pa-
tientswere listed on Table (1). The etiology of
thyroid disease was, multinodular goiter 17 (56.6%)
hyperthyroidism 5 (16.6%), cancer 4 (13.3%) and
Thyroiditis 2 (6.6%) and Retrosternal goitre 2
(6.6%).
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Preoperative thyroid fine-needle aspiration was
performed in 14 (46.6%) patients. |ntravenous
calcium was given to only 2 (13.3%) patient in
group B. There was no statistical differences
between groups regarding age, sex, comorbidity,
ASA score, etiology. Mean operative blood loss
was found to be 179ml for group A and 168ml for
group B (p>0.05). The average operation time for
group A and B was 95min and 90 min, respectively
(Table 2).

Table (1): Demographic data of patients.

The mean day that symptomatic hypocalcemia
seen in group B patients was found to be 2.72+1.01
days (between 2 and 6 days). Symptomatic hypoc-
alcemiafor group A and B was found to be 6.6%
and 33.3% respectively (p<0.05) which is statisti-
cally significant. Mean postoperative 7 day serum
calcium level for group A and B was found to be
9.18+0.41 and 8.11+0.49mg/dl respectively. Mean
postoperative 7 day serum parathyroid hormone
level for group A and B was found to be 46.04 +
29.52 and 36.78+20.73pg/ml. respectively. All 2
(6.6%0) patients with asymptomatic hypocalcemia
werein group A (p<0.05).

Hypoparathyroidism was observed in 1 patients
(3.3%) which was not statistically different. No
complication other than hypoclcemia was observed
in all patients. All four parathyroid glands were
identified and preserved in 25 patients (83.3%),
while 5 glands were identified in 3 patients (10%)
and 3 glandsin 2 patients (6.6%).

Postoperative histopathological results were
simple multinodular goiter in 17 patients, hashimoto
thyroiditisin 2 patients, papillary thyroid carcinoma
in 2 patients and follicular thyroid carcinomain 4
patients. Toxic goiter in 5 patients.

Table (3): Comparison between the studied groups according

Sex (Female/Male) 30 (24/6)
Age 45.2+11.89
Comorbidity:
NO 22 (73.3%)
Hypertension 4 (13.3%)
DM 3(10%)
COPD 1(3.3%)
ASA:
| 6 (20%)
I 22 (73.3%)
I 2 (6.6%)
Preoperative diagnosis:
Multinodular goiter 17 (56.6%)
Hyperthyroidism 5 (16.6%)
Cancer thyroid 4 (13.3%)
Thyroiditis 2 (6.6%)
Retrosternal goitre 2(6.6)
FNAB:
YES 14 (46.6%)
NO 16 (53.3%)
Postoper ative histopathological results:
Simple multinodular goiter 17 (56.6%)
Hashimoto thyroiditis 2 (6.6%)
Papillary thyroid carcinoma 2 (6.6%)
Follicular thyroid carcinoma 4 (13.3%)
Toxic goiter 5 (16.6%)
Abbreviations:
ASA : American society of Anesthesiologists.
COPD: Chronic obstructive pulmonary disease.
DM : Diabetes mellitus.
Table (2): Comparison of patients between groups.
Cacium No calcium

supplementation  supplementation
Group A (n=15)  Group B (n=15)

Operation time (mean) 95min 90min

Blood loss (mean) 179ml 168ml

Symptomatic hypocalcemia 1(6.6%) 5 (33.3%)

Asymptomatic hypocalcemia 2 (13.3%) 0 (0%)

Calcium supplementation 0 (0%) 2 (13.3%)
@iv.)

Serum calcium 9.18+0.41 8.11+0.49
(postop. day 7) (mg/dl)

Serum PTH 46.04£29.52 36.78+20.73
(postop. day 7) (pg/ml)

Complications 0 (0%) 0 (0%)

to S-Calevel.
: Group Group }
Serum calcium level A (15) B (15) t p-value
Preoperative:
Minimum-maximum 9.11-104 9.11-10.36 0.53 0.6
Mean+SD 9.72+0.36  9.65+0.40
Median 9.76 9.56
48 h postoperative:
Minimum-maximum 7.9-9.9 7.4-958 2937 0.007
Mean+*SD 8.86+0.54 8.4811.64
Median 9.5 8.4
7 days:
Minimum-maximum 8.2-9.3 7.33-922 284 0.014
Mean*SD 9.18+041 811+0.49
Median 9.40 851
1 month:
Minimum-maximum  9.20-10.20 7.80-9.7 4462 0.001
Mean*SD 9.79+0.26  9.31+0.33
Median 9.80 9.11
3 months:
Minimum-maximum  9.60-10.80 9.40-10.60 2544 0.017
Mean+SD 10.19+0.33 9.87+0.37
Median 10.20 9.80

Abbreviations: PTH: Parathyroid hormone.

t,p: tand p-value for student's t-test for comparing the two groups.
p<0.05 is statiscally significant.
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Table (4): Comparison between the studied groups according

to S-PTH level.
. Group Group
Serum calcium level A (15) B (15) t  p-vaue

Preoperative:

Minimum-maximum 34.89-68.46 35.03-67.70 0.927 0.362
Mean+SD 47.63+8.96 50.77+11.08

Median 47.12 50.34

48 h postoperative:
Minimum-maximum 31.25-57.02 28.42-57.90 0.114 0.910

MeantSD 43.20+7.41 43+10.0

Median 42.69 46.13

7 days:

Minimum-maximum  33.2-56.3 30.0-67.12 1.030 0.087
MeantSD 46.04129.52 36.78+20.73

Median 41.65 43.22

1 month:

Minimum-maximum 28.92-37.90 26.83-36.40 1.076 0.291
Mean+SD 34.08£2.74 32.98+2.84

Median 34.71 33.52

3 months:

Minimum-maximum 31.41-59.12 27.15-54.68 0.356 0.724
Mean*SD 4554+7.04 44.50+8.89
Median 45.18 48.13

PTH: Parathormone hormone.
tp : tandp-value for student's t-test for comparing the two groups.
p<0.05 is statiscally significant.

Fig. (1): Accidental finding of nonrecurrent right recurrent
laryngeal nerve during total thyroidectomy for con-
trolled toxic goitre.

Fig. (3): Very large goitre removed from patient presented by
dyspnea.
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Preoperative 48h 7 days 1 month 3 month
postoperative
Diagram (1): Comparison between the studied groups accord-
ingto S-Calevel.
60
Group A Group B

50 p p
40
30
20
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0

Preoperative 48h 7 days 1 month 3 month

postoperative

Diagram (2): Comparison between the studied groups accord-
ingto S-PTH level.

Fig. (2): Patient with huge benign multinodular goitre.

Fig. (4): Total thyroidectomy for the patient in Fig. (2).
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Discussion

Parathyroid glands were described for the first
time in rhinoceros by Owen (india) in 1852 [cited
by Thompson] [17] . However, the relationship
between post-thyroidectomy hypocal cemia and
parathyroid glands injury or resection was only
proven in 1891. The first report that describe tetany
after thyroidectomy wasin 1877 [18].

Occurrence of postoperative hypocal cemia man-
dates prolongation of hospital stay and multiple
blood samplings for serial monitoring of serum
calcium or PTH levels [19] . Because hypocalcemia
can not be detected before postoperative 24-48h,
most surgeons used to be hesitated to discharge
patients before 48h [20] .

By using PTH as an early biomarker of hypoc-
alcemia early discharge of these patients can be
considered by measuring i-PTH levels wthin 24h
postoperative [20]. Raffaelli et ., reported possible
association between normal.

PTH level and occurrence of hypocalcemiain
the early postoperative period [21] . PTH istherefore,
not precisely effective in predicting hypocal cemia.
Seeking calcium supplementation therapy and
neglecting early predictors seems an acceptable
option in this circumstance.

In mgjority of cases, hypocal cemia exerts pos-
itive feedback on parathyroids and resolves spon-
taneously. Hungery bones in thyrotoxic osteodys-
trophy, will prolong duration of hypocalcemia.
latrogenic devascularization and/or inadvertent
removal of the parathyroid glands render the patient
hypoparathyroid or aparathyroid [22]. Malignancy
may require lymph node dissection, which would
warrant extensive dissection with increased risk
of vascular compromise to the parathyroid end
arteries or inadvertent parathyroid gland injury.
Thisis more commonly seen in patients undergoing
central neck lymph node dissection [23].

In order to reduce the manifestations of post-
operative hypocalcemia, oral calcium and vitamin
D supplementation were used as aroutine following
total thyroidectomy to support the calcium level
from the decline in the early postoperative days.
This supplementation regimen was applied to the
treatment group, while we did not give any supple-
mentation to the control group.

In previous studies, regimens of oral calcium
alone and of the combination of calcium and vita-
min D were effective. However, Bellantone et al .,
in 2002 [24] . published that the adding vitamin D

to oral calcium supplements significantly caused
higher serum cal cium concentrations on days 2
and 3 postoperative and with alower rate of
hypocalcemia. Also, they reported in their study
that only three of twenty six patients (11%) receiv-
ing oral calcium supplement (3g/d) had hypocal -
cemic symptoms following total thyroidectomy,
while 11 of 27 patients (40%) not receiving calcium
had symptoms [24].

The dosages and durations of calcium and vi-
tamin D administration are aso of concern. El-
Shinawi et al., shows that routine oral calcium
(1.5gm/day) and vitamin D (0.5ug/day) decreases
the incidence of hypocalcemia after total thyroid-
ectomy [25] . In our study, patients were given 1g
elemental calcium TID for the first postoperative
week, 1g elemental calcium BID for second post-
operative week, 1 g elemental calcium Q-day in
the third postoperative week (Of note, 2.5g of
Calcium carbonate is equivalent to 1g of elemental
calcium) and one-alpha capsule (0.5 micrograms
of alfacalcidol) once daily with calcium. Theinci-
dence of hypocalcemiain the control group was
33.3% compared to 20% in the treatment group.
Symptomatic hypocal cemia occurred in 6 patients
(20%). Control group had 5 patients, not receiving
supplement (33.3%) and the treatment group had
1 patients (6.6%). In the supplement group, hypoc-
alcemic symptoms were minimal and patients did
not complain of severe hypocal cemic symptoms.
Hypocal cemic symptoms occurred more severely
in the group that did not had supplement. In the
control group, 2 patients experienced carpopedal
spasms and they needed intravenous calcium ad-
ministration. In contrast, none of the treatment
group had carpopedal spasm and required intrave-
nous calcium.

Moreover, Table (3) showed that supplemental
treatment prevented a major decrease of serum
calcium levels as well as the subsequent devel op-
ment of severe hypocalcemic symptoms after total
thyroidectomy. Total calcium values measured at
postoperative days 2 and 7, one month, 3 month
were lower in the group not receiving supplement

than in the supplement group (p<0.05).

Our results are similar to the study done by
Jong-Lyel Roh et al., [26] in 2006, which showed
that postoperative treatment had prevented asig-
nificant reduction of serum calcium levels after
total thyroidectomy. In the supplement group,
hypocal cemic symptoms were minimal that patients
did not experience any carpopedal spasm. Thisis
different from the control group, where three pa-
tients suffered from carpopedal spasms and five
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patients needed intravenous calcium therapy after
their persistent severe hypocalcaemiafailed to
subside on subsequent administration of oral cal-
cium and vitamin D supplements.

Roh et al., conducted a study in 2009, [27] on
patients following total thyroidectomy and central
neck dissection for differentiated papillary carci-
noma which showed that routine oral calcium and
vitamin D supplements greatly reduced the inci-
dence of post-thyroidectomy hypocal cemia.

If significant symptomatic hypocalcemiais
prevented or rduced, decision for early discharge
of post-thyroidectomy patients from the hospital
will be easily taken. Stiges et al., in 2010 [2g]
discovered that although it is very advantageous
for patients, multiple blood samplings and extended
hospitalization increase the total cost of the medical
healthcare system. In our study, the hospital stay
after total thyroidectomy decreased from 2.78 +1.44
days in the control group to 2.26+0.21 in the treat-
ment group. However it did not reach a significant
value.

A meta-analysis conducted by Alhefdhi et al.,
involved 2285 patients, enrolled in 9 studies,
showed a significant decrease in the rate of symp-
tomatic hypocalcemiain groups treated with vita-
min D and calcium as compared to no prophylaxis
or calcium alone [29] .

Another meta-analysis assessed many prevent-
ative and surgical measures performed to decrease
the rate of post-thyroidectomy hypocalcaemia, [30]
in which combined calcium and vitamin D supple-
ments were found to decrease the rates of transient
postoperative hypocal caemia significantly more
than either calcium alone or no supplements.

Similar results were shown by Pisaniello et al.,
in which early and combined administration of
both oral calcium and Vitamin D has greatly
prevented postoperative hypocalcemia [31].

Conclusion:

We conclude that calcium supplementation in
the postoperative period effectively decreases the
incidence and severity of hypocal cemia after total
thyroidectomy, and can be safely and routinely
used after this procedure. The presented strategy
of oral calcium supplementation may be imple-
mented in aviable manner.
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