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THE EFFECT OF THE VITAMIN D DEFICIENCY ON
THE HYPOCALCAEMIA AFTER THYROIDECTOMY
IN GERIATRIC PATIENTS

ABSTRACT

Introduction: Post-thyroidectomy hypocalcaemia is common and depends on many factors.
Vitamin D has critical role in calcium homeostasis. The main purpose of this study was to determi-
ne the effect of vitamin D deficiency on hypocalcaemia after thyroidectomy in geriatric patients.

Materials and Method: The study involved 259 patients who had received a total thyro-
idectomy at Istanbul University, Cerrahpasa Medical Faculty, Department of General Surgery bet-
ween 2012 and 2013. Patients' demographics, preliminary diagnosis, preoperative serum Vita-
min-D, PTH, calcium, phosphorus, albumin, ALP, fT3, fT4, TSH and postoperative PTH, and calci-
um levels were recorded prospectively and examined retrospectively. Patients were separated in-
to two groups: 65 years old and over (Group 1) and under 65 (Group 2).

Results: There were 49 patients in Group 1 and 210 patients in Group 2. In total 189 were
female (73%) and 70 were male (27%). In 22 Group1 patients and 102 Group 2 patients, the
serum vitamin D value was <15ng/ml. Mean vitamin D(g/dl) was 8.08+2.9, preoperative
PTH(pg/ml) was 83.92+41.7, postoperative PTH(pg/ml) was 60.22+42.9, and postoperative cal-
cium(mg/dl) was 8.57+0.58 for the 22 Group 1 patients and 8.58+3.2, 62.11+21.5, 38.97+32.3,
and 8.45+0.67 for the 102 Group 2 patients, respectively. The only significant difference was for
preoperative PTH (p=0.026).

Conclusion: These results show that, even though vitamin D deficiency is common in geri-
atric patients, it does not have a significantly different effect on post-thyroidectomy hypocalca-
emia in geriatric patients than in non-geriatric patients.

Key Words: Hypocalcaemia; Thyroidectomy; Vitamin D Deficiency; Geriatrics; Parathyroid
Hormone.

§ ARASTIRMA

GERIATRIK HASTALARDA D VIiTAMINI
EKSIKLIGININ TiROIDEKTOMIi SONRASI
HIPOKALSEMIYE ETKISi

Oz

Giris: Tiroidektomi sonrasi hipokalsemi sik gértilmektedir ve bircok faktér ile iliskilidir. Vita-
min D kalsiyum dengesinde énemli role sahiptir. Bu calismanin esas amaci geriatrik hastalarda D
vitamini eksikliginin tiroidektomi sonrasi hipokalsemiye etkisini saptamaktir.

Gerec ve Yéntem: Calisma Istanbul Universitesi, Cerrahpasa Tip Fakliltesi, Genel Cerrahi
Anabilim Dalinda 2012-2013 yillari arasinda total tiroidektomi yapilan 259 hastayr kapsamakta-
dir. Hastalarin demografik bilgileri, 6n tanilari, ameliyat 6ncesi serum D vitamini, PTH, kalsiyum,
fosfor, albumin, ALP, sT3, sT4, TSH ve ameliyat sonrasi PTH ve kalsiyum degerleri prospektif ola-
rak kaydedilip retrospektif olarak incelendi. Hastalar 65 yas ve Uzeri (Grup 1) ve 65 yas alti (Grup
2) olmak tzere gruplandirildi.

Bulgular: Grup 1'de 49 ve Grup 2'de 210 hasta vardi. Toplamda 189 (%73) hasta kadin 70
(%27) hasta erkekti. Grup 1'deki 22 ve Grup 2'deki 102 hastanin serum D vitamin degeri
<15ng/ml idi. Grup 1'deki 22 hastanin ortalama serum D vitamini 8,08+2,9 g/dI, ameliyat énce-
si PTH 83,92+41,7 pg/ml, ameliyat sonrasi PTH 60,22+42,9 pg/ml ve kalsiyum 8,57+0,58 mg/d|!
ve Grup 2'deki 102 hastanin degerleri sirasiyla 8,58+3,2, 62,11+21,5, 38,97+32,3 ve 8,45+0,67
idi. Tek anlamli farklilik ameliyat 6ncesi PTH degeriydi (p=0.026).

Sonug: Bulgulara gore geriatrik hastalarda D vitamini eksikligi sik olsa da geriatrik hastalar-
da tiroidektomi sonrasi hipokalsemide geriatrik olmayan hastalara gére farkllik yoktur.

Anahtar Sozclikler: Hipokalsemi; Tiroidektomi; D Vitamini Eksikligi; Geriatri; Parathormon.
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INTRODUCTION

he principles of safe and effective thyroid surgery were
Tstandardized by Emil Theodor Kocher and Theodor Bil-
Iroth between 1873-1883, and today these principles still ma-
intain their validity (1). Hypocalcaemia is common after
thyroidectomy and it is one of the complications that even ex-
perienced surgeons cannot overcome, with an incidence ran-
ging from 1.6% to 50% (2).

The cause of hypocalcaemia after thyroidectomy depends
on many factors such as: iatrogenic surgical trauma to the pa-
rathyroid glands, incidental parathyroidectomy, remaining
number of functional parathyroid glands, expanse of the sur-
gical exploration area, surgical experience, hyperthyroidism,
retrosternal goiter, neck dissection and thyroid cancer (3). Ex-
perience and familiarity with thyroid and parathyroid ana-
tomy is very important in thyroid surgery.

The rate of incidental parathyroidectomy ranges between
5% and 20%. The relationship between intraoperative obser-
vation of the parathyroid gland and postoperative hypocalca-
emia is variable; some studies have shown that observing fe-
wer than three parathyroid glands during the operation pre-
dicts postoperative hypocalcaemia, while other studies have
shown no relationship (3-8).

Vitamin D plays a critical role in calcium homeostasis (9).
The indicator of vitamin D in the circulatory system is the
inactive form 25-(OH)-D; (Vit-D) and its half-life is 2-3 we-
eks. The active form is 1,25-(OH),-D; but it is not approp-
riate to evaluate this as the circulation level of vitamin D be-
cause the half-life of 1,25-(OH),-Dj is only 4-6 hours. Accor-
ding to the Kidney Dialysis Outcomes Quality Initiative (K-DO-
QI) guide, a circulating level of Vit—D lower than Sng/ml is
considered to be severe vitamin D deficiency, between 5-
15ng/ml is moderate vitamin D deficiency, between 15-29
ng/ml is vitamin D deficiency, higher than 30ng/ml is normal
vitamin D level, and a level higher than 150 ng/ml is vitamin
D intoxication (10, 11). Hypocalcaemia that is related to in-
sufficient serum concentration of Vit—D causes elevated parat-
hormone levels. Elevated parathormone and low calcium-
phosphate levels increase serum calcium level by increasing
1,25-(OH),-Dj5 (12-14).

The definition of “geriatric” by the World Health Orga-
nization is age 65 and over . Vitamin D deficiency is quite
common in geriatric people, especially in bedridden geriatric
patients. Vitamin D deficiency causes hyperparathyroidism,
loss of bone mineralization and bone fractures in geriatric pa-
tients (15).

The main purpose of this study was to determine the ef-
fect of vitamin D deficiency on hypocalcaemia after thyroidec-

tomy in geriatric patients. Secondary purposes of this study
were to analyze the effects of vicamin D, parathormone (PTH)
and calcium levels before thyroidectomy on the hypocalca-
emia level after total thyroidectomy (T'T) in geriatric patients,
in addition the effects of gender and BMI.

MATERIALS AND METHOD

his study involved 259 patients who received total thyro-
Tidectomy for multinodular goiter and thyroid cancer in
the Istanbul University Cerrahpasa Medical Faculty Depart-
ment of General Surgery, Endocrine Surgery Unit, between
2012 and 2013. Patients who formerly had thyroid surgery
for any reason and were admitted with recurrence of the disea-
se, had a diagnosis of primary hyperthyroidism and chronic
kidney failure, were receiving calcium and vitamin D oral
replacement treatment, or had neck dissection because of
thyroid cancer, were excluded from the study. All patients
were operated by the same surgical team. Patients’ demograp-
hic characteristics (age, gender, height, weight, and neck cir-
cumference) and preliminary diagnosis before total thyroidec-
tomy were analyzed and recorded. Biochemical data measured
on the morning of the day before surgery as serum Vit-D,
PTH, calcium, phosphorus, albumin, alkaline phosphatase
(ALP), fT3, fT4 and TSH were recorded. PTH and calcium le-
vels measured 12 hours after the operation were recorded as
post-operative values. Body Mass Index (BMI) was calculated
as weight (kg) / square meter of height (m?2).

Patients’ data were recorded prospectively and examined
retrospectively. Patients were separated into two groups: age
65 and over (Group 1) and under age 65 (Group 2). Pre-ope-
rative serum Vit—D concentration under 15ng/ml was accep-
ted as vitamin D deficiency, due to the high prevalence of vi-
tamin D deficiency in Turkey (16). All serum calcium levels
were corrected for serum albumin. A post-operative serum
calcium concentration under 8 mg/dl was accepted as hypo-
calcaemia.

This study was approved by Istanbul University Cerrahpa-
sa Medical Faculty Medical, Clinical Research Ethical Com-
mittee, with decision number 83045809/5856, on March, 5
2013.

Biochemical Analysis

Serum calcium, phosphorus, PTH, albumin, ALP, fT3, fT4,
and TSH levels were measured by the spectrophotometric and
chemiluminescence method via auto-analyzer (Cobas 4000,
Roche Diagnostics, Basel, Switzerland). Serum Vit—D levels
were measured using the HPLC (High Pressure Liquid Chro-
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matography) method via an auto-analyzer (ZIVAK Technolo-
gies, Turkey). The normal value for serum calcium was accep-
ted as 8.4-10.2 mg/dl, for Vit—D as 6-46 ng/ml, for phospho-
rus as 2.7- 4.5 md/dl, for albumin as 3.5-5.2 g/dl, for PTH as
10— 70 pg/ml, for ALP as 30-135 U/L, for fT3 as 1.8-4.2
pg/ml, for fT4 as 0.7-1.9 pg/ml, and for TSH as 0.4- 4.2 mI-
U/L.

Statistical Evaluation

Data were entered to PASW statistics 18 software and com-
parison between groups was made using Student’s t-Tests and
chi-square tests. Continuous variables were denoted as mean
+ standard deviation. A two-tailed alpha value of <0.05 was
accepted as statistically significant.

RESULTS

or the total group of 259 cases, mean age was 49.4+13.5
F years and the range was 18-84 years. Forty-nine patients
were identified as Group 1(? 65 years old), 210 patients as
Group 2 (<65). Of the 259 patients involved in the study,
189 were female (73%) and 70 were male (27%). The fema-
le/male ratio was 2.7/1. Across all cases, average BMI was
32.2+7.3kg/m2 and neck circumference was 37.3+4.2 cm.
Multinodular goiter (MNG) was detected in 190 patients
(73.4%) involved in the study, and malignancy in 69 patients
(26.6%). No parathyroid glands were observed on histopatho-
logical examination. Comparison of the two groups’ gender
ratio, BMI, and diagnosis did not reveal statistically signifi-
cant differences (Table 1).

Average serum levels of all cases before total thyroidec-
tomy were Vit—-D 18.5x15.1g/dl, calcium 9.24+0.5mg/dl,
PTH 60.1+26.7pg/ml, phosphorus 3.3+0.5mg/dl, albumin
4.31+0.3g/dl, ALP 71.7+24.1U/L, fT3 3.24+0.74pmol/L,
fT4 1.19+0.56pmol/L, and TSH 6.01+19.9mlU/L. After to-
tal thyroidectomy, the average calcium level was

Table 1— Statistical Comparison of Demographic Characteristics.

Parameter Group 1 Group 2  p value
Gender F: M 31/18 158/52 0.089
Diagnosis MNG/Malignancy 38/11 152/58 0.461
BMI 32.03+7.1 32.39+0.5 0.760
Neck circumference 38.08+4.3 37.114.2 <0.05

Table 2— Statistical Comparison of Biochemical Data.

Parameter Group 1 Group 2 p value
Vitamin D (g/dl) 16.3£10.5 19.01+16.04 0.277
Phosphorus (mg/dl) 3.33+0.59 3.32+0.57 0.842
Preoperative calcium (mg/dl) 9.22+0.6 9.250.48

0.758

Preoperative PTH (pg/ml) 71.3+36.2 57.5+23.3  0.013*
Postoperative PTH (pg/ml) 47.329.8

36.6+£28 0.019

Postoperative calcium (mg/dl) 8.6 0.7

8.5+0.7 0.083

Albumin (gr/dl) 4.13+0.33 4.35+0.33 <0.001*
ALP (U/L) 78.7+24.3 70.1+23.8  0.025*
T3 (pmol/L) 3.24+0.9 3.24+0.6 0.994
T4 (pmol/L) 1.19+0.2 1.19+0.6 0.975
TSH (mIU/L) 1.81 1.35 6.9+2.19  0.001*

8.59+0.7mg/dl and serum PTH was 42.01+28.9pg/ml. Ave-
rage levels for the two groups are shown in Table 2.

Vit-D deficiency (vitamin D <15ng/ml) was detected in
124 patients: for 22 patients in Group 1 and 102 in Group 2,
the serum vitamin D value was detected as less than 15
ng/ml. Group values for average Vit—D and PTH before total
thyroidectomy, and average PTH and calcium after total
thyroidectomy are shown in Table 3.

Table 3— Comparison of Cases Diagnosed With Vit-D Deficiency Before Total Thyroidectomy According to Age Group.

Group Number Serum Level (meanzsd) p value

Vitamin D (ng/ml) 1 22 8.08+2.9 0.503
2 102 8.58+3.2

Preoperative PTH (pg/ml) 1 22 83.92 +41.7 0.026*
2 102 62.11 £21.5

Postoperative PTH (pg/ml) 1 22 60.22 +42.9 0.10
2 102 38.97 +32.3

Postoperative calcium (mg/dl) 1 22 8.57 +£0.58 0.435
2 102 8.45 +0.67
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In 56 of the 259 (21.6%) patients involved in the study,
serum calcium levels after total thyroidectomy were detected
as less than 8 mg/dl. In 6 patients of Group 1 (12.2%) and in
29 patients of Group 2 (13.8%), serum calcium levels after to-
tal thyroidectomy were detected as less than 8 mg/dl. In 4 of
the 22 (18%) geriatric patients who had Vit—D deficiency, se-
rum calcium levels after total thyroidectomy were detected as
less than 8 mg/dl. In 17 of the 102 (16%) non-geriatric pati-
ents who had Vie—D deficiency, serum calcium levels after to-
tal thyroidectomy were detected as less than 8 mg/dl.

When pre-operative serum Vit—D levels and post-operati-
ve serum calcium levels were compared, there was no signifi-
cant difference between Group 1 and Group 2
(16.39+10.51ng/ml  versus 19.01+16.04ng/ml  and
8.70+0.75mg/dl versus 8.50+0.70 mg/dl, respectively,
p>0.05) (Figure 1-2).

For the 124 patients who had vitamin D deficiency, there
was no significant difference in post-operative serum calcium

levels between Group 1 and Group 2 (8.57+0.58mg/dl vs.
8.45+0.67mg/dl, p>0.05) (Figure 3 and 4).

DiscussIiON

Thyroid diseases are one of the most common and important
endocrine problems today. Hypocalcaemia is one of the frequ-
ently encountered complications after thyroidectomy, with an
incidence range of 1.6 to 50% (2). It can cause serious comp-
lications when it is severe. It increases hospitalization time for
the patient and increases the need to run biochemical tests
17).

Vit-D deficiency causes hyperparathyroidism, loss of bo-
ne mineralization and bone fractures in geriatric patients (15).
Vit-D deficiency is commonly encountered in the geriatric
population of Turkey (16). One cause of post-operative hypo-
calcaemia is Hungry Bone Syndrome: postoperative temporary
iatrogenic hypoparathyroidism and preoperative low Vit—D
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Figure 1— Pre-operative serum vitamin D levels and post-operative serum calcium levels in Group 1.
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Figure 2— Pre-operative serum vitamin D levels and post-operative serum calcium levels in Group 2.
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Figure 3— Post-operative serum calcium levels in geriatric patients with vitamin D deficiency.
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Figure 4— Post-operative serum calcium levels in non-geriatric patients with vitamin D deficiency.

levels are factors that cause high bone destruction, as well as
advanced age and hyperthyroidism (5). Some studies report
that advanced age is an important risk factor for Vit—D defi-
ciency and causes changes in Vit—D metabolism. It has been
found that insufficient serum Vit—D levels cause insufficient
calcium reabsorption from intestines, so serum PTH levels in-
crease (18).

According to study of Chailurkit et al. (19) took place in
Thailand, a country with wide Vitamin-D insufficiency simi-
lar to Turkey, high serum Vit-D levels are related with low
serum TSH levels in young individuals (20). Despite study of
Chailurkit et al. (19) present study did not reveal such a rela-
tion between serum TSH and Vit-D levels.

We suggest that anticipating the risk factors for postope-
rative hypocalcaemia can be very useful to researchers interes-
ted in thyroid surgery.

We propose that Vit—D deficiency in geriatric patients
can affect the development of hypocalcaemia after total thyro-
idectomy because it decreases reabsorption of calcium from
the intestines. To our knowledge, there are no published stu-

dies that investigate the effect of Vit—D deficiency on hypo-
calcaemia after total thyroidectomy, comparing patients un-
der age 65 with geriatric patients aged 65 and over. However,
this study found that Vit—D deficiency in geriatric patients
did not cause hypocalcaemia after total thyroidectomy.

In a retrospective study with 152 patients, Lin et al. (21)
found that Vie—D insufficiency (Vite=D<30 ng/ml, n=31) and
Vit-D deficiency (Vie=D < 20 ng/ml, s=78) did not cause
postoperative hypocalcaemia in patients who had near total
thyroidectomy (NTT) and near total thyroidectomy with cen-
tral lymph node dissection (NTT + CND) . At the same ti-
me, they showed that demographic characteristics such as age,
gender and preoperative diagnosis did not affect postoperati-
ve hypocalcaemia.

Chia et al. (22) could not find a relationship between pre-
operative serum Vit—D levels and a postoperative decrease in
calcium levels. Sam et al. (23) found similar serum calcium le-
vels after thyroidectomy in their studies, in patients both
with Vie-D deficiency (Vit—-D<25 ng/ml, 37.5%) and witho-
ut Vit-D deficiency (Vit—D>25 ng/ml, 39.7%).

12
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Some studies in the literature report that Vit—-D defici-
ency before thyroidectomy is a risk factor for postoperative
hypocalcaemia development (3, 24-27). In their prospective
study of 35 patients, Erbil et al. (24) compared preoperative
Vit-D levels and postoperative PTH levels in patients who
developed hypocalcaemia after thyroidectomy and in patients
who did not. In 13 patients who developed hypocalcaemia af-
ter total thyroidectomy, preoperative Vit—D levels and posto-
perative PTH levels were found to be decreased. However,
they found that demographic characteristics such as age and
gender did not affect postoperative hypocalcaemia.

Yamashita et al. (25) found low serum calcium levels and
high serum PTH levels before thyroidectomy in their study of
Graves’ disease patients who developed tetany after thyroidec-
tomy. They claimed that decreased serum calcium levels and
Vit-D deficiency (Vit—=D<25 ng/ml) cause hyperparathyroi-
dism, and tetany occurs due to temporary hypoparathyroi-
dism after thyroidectomy.

In the present study, serum Vit—D levels before total
thyroidectomy were found to be similar in both groups. Alt-
hough preoperative serum PTH and ALP levels were found to
be significantly high, postoperative serum PTH levels were
found to be significantly low, and no significant difference for
postoperative hypocalcaemia was observed.

Kirkby-Bott et al. (27), in their prospective study of 166
patients, separated patients with total thyroidectomy into
three groups: patients who had preoperative serum Vit—D
<10ng/ml, 10-20ng/ml and >20ng/ml. Patients who had se-
rum Vit—-D levels under 10 ng/ml developed postoperative
hypocalcaemia more often than patients who had serum
Vit—D levels over 20 ng/ml.

In their prospective study of 200 patients with TT and
NTT, Erbil et al. (3) compared preoperative age, serum
Vit-D and ALP levels with postoperative serum calcium le-
vels. They divided the cases into two groups: cases that deve-
loped hypocalcaemia after TT (n=49; serum Ca*+ <8 mg/dl)
and those that did not develop hypocalcaemia (n=151). No
significant differences were observed in serum calcium and al-
bumin levels before TT between the two groups. Preoperati-
ve serum Vit—D levels and postoperative serum calcium levels
were found to be lower in patients who developed hypocalca-
emia after TT than in patients who did not.

In the same study, cases were also compared according to
preoperative serum Vit—D levels. In 33 patients who had pre-
operative serum Vit—D levels <15 ng/ml, postoperative serum
calcium levels were detected to be significantly lower than
those for the 167 patients who had preoperative serum Vit—D

levels >15 ng/ml. At the same time, in 33 patients who had
preoperative serum Vit—D levels <15 ng/ml, preoperative ALP
levels were higher than those for the 167 patients who had pre-
operative serum Vit—D levels over 15 ng/ml. Incidental pa-
rathyroidectomy was not found to be statistically significant
for hypocalcaemia development after total thyroidectomy.

The mean age of patients who had preoperative serum
Vit—D levels <15ng/ml and developed postoperative hypocal-
caemia was found to be high. Serum Vit—D levels before TT
were lower in female patients than in male patients, and the
effect of serum Vit—D levels on postoperative hypocalcaemia
was statistically significant.

In the present study, even though there was a significant
difference in postoperative serum PTH levels between pati-
ents under 65 year old and over 65 year old who had Vit-D
deficiency, postoperative serum calcium levels were not signi-
ficantly different. Similar to the study of Erbil et al. (3), the-
re was no significant difference between the 2 age groups for
serum albumin and calcium levels before TT. Of the 259 pa-
tients involved in the study, the F:M ratio was 2.7:1; there
were no significant differences between males and females in
terms of serum Vit—D levels before thyroidectomy, and pos-
toperative serum calcium levels.

In conclusion, this study found that even though Vit—-D
deficiency is common in geriatric patients, it does not have a
significant effect on post-thyroidectomy hypocalcaemia in ge-
riatric patients compared to non-geriatric patients.
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