PN

&
P.I.‘W . .
o Al-Azhar International Medical Journal
Volume 1 | Issue 6 Article 7
6-1-2020

The need to give calcium supplementation after total
thyroidectomy.

Mohamed Shehata
General surgery department, School of medicine , Al-Azhar University, Cairo, Egypt,
abosala756@gmail.com

Ibrahim Mohammed
General surgery department, School of medicine , Al-Azhar University, Cairo, Egypt,
aboulfotoh40@gmail.com

Ahmed ELHaddad
General surgery department Om El-Masryeen general hospital., netttawy@gmail.com

Follow this and additional works at: https://aimj.researchcommons.org/journal

b Part of the Medical Sciences Commons, Obstetrics and Gynecology Commons, and the Surgery
Commons

How to Cite This Article

Shehata, Mohamed; Mohammed, Ibrahim; and ELHaddad, Ahmed (2020) "The need to give calcium
supplementation after total thyroidectomy.," Al-Azhar International Medical Journal: Vol. 1: Iss. 6, Article 7.
DOI: https://doi.org/10.21608/aimj.2020.22816.1114

This Original Article is brought to you for free and open access by Al-Azhar International Medical Journal. It has
been accepted for inclusion in Al-Azhar International Medical Journal by an authorized editor of Al-Azhar
International Medical Journal. For more information, please contact dryasserhelmy@gmail.com.


https://aimj.researchcommons.org/journal
https://aimj.researchcommons.org/journal/vol1
https://aimj.researchcommons.org/journal/vol1/iss6
https://aimj.researchcommons.org/journal/vol1/iss6/7
https://aimj.researchcommons.org/journal?utm_source=aimj.researchcommons.org%2Fjournal%2Fvol1%2Fiss6%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/664?utm_source=aimj.researchcommons.org%2Fjournal%2Fvol1%2Fiss6%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/693?utm_source=aimj.researchcommons.org%2Fjournal%2Fvol1%2Fiss6%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/706?utm_source=aimj.researchcommons.org%2Fjournal%2Fvol1%2Fiss6%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/706?utm_source=aimj.researchcommons.org%2Fjournal%2Fvol1%2Fiss6%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.21608/aimj.2020.22816.1114
mailto:dryasserhelmy@gmail.com

OPEN AlIMJ

ORIGINAL ARTICLE [

General Surgery

The Need to Give Calcium Supplementation after Total Thyroidectomy

Ahmed Magdy El-Haddad* MBBch, Mohamed Salah Shehata? MD and Ibrahim aboulfotoh Mohamed? MD.

*Corresponding Author:
Ahmed Magdy El-Haddad
netttawy@gmail.com

Received for publication January 28,
2020; Accepted Julyl4, 2020;
Published online July14, 2020.

Copyright 2020 The Authors
published by Al-Azhar University,
Faculty of Medicine, Cairo, Egypt.
All rights reserved. This an open-
access article distributed under the
legal terms, where it is permissible to
download and share the work
provided it is properly cited. The
work cannot be changed in anyway
or used commercially.

doi:10.21608/aimj.2020.22816.1114

1General Surgery Department, Oum
Al-Masryeen  General  Hospital,
Ministry of health.

2General  Surgery  Department,
Faculty of Medicine, Al-Azhar
University.

INTRODUCTION

Hypocalcemia may occur
thyroidectomy  due to
devascularization,  unintentional

mechanisms that have been
pathophysiology of

release of calcitonin as a
manipulation.*

secondary to
surgical
removal  of
parathyroid glands, and reoperation. Other causative
implicated in the
post-thyroidectomy
hypocalcaemia include calcium uptake by the bone in
patients with thyrotoxicosteodystrophy, increased
result of thyroid

ABSTRACT

Background: A prospective study was carried on female patients after
total thyroidectomy to assess the need for calcium supplementation after
surgery

Aim of the work: To assess the need for
supplementation after total thyroidectomy.

Patient and methods: From 2017 to 2018, a total of 90 female patients
with different thyroid disorders were conducted. Thyroid cancer or
previous neck surgery patients were excluded. Neck ultrasound was
done.

Results: Study shows improvement in the level of serum calcium in the
group already on supplementation. On the other hand it shows slight
decrease in serum calcium level in the group without supplementation.
The statistical analysis showed highly significant relationship between
the Ca supplementation and hypocalcemia with P value of less than 0.05.
Conclusion: Certain risk factors are associated with post-thyroidectomy
hypocalcemia. Total thyroidectomy, thyroiditis and routine non calcium
supplementation are found to be the main risk factors of post-
thyroidectomy hypocalcemia in this study.

routine calcium

Keywords:  calcium;  thyroidectomy;
parathyroidism; supplementation.

hypo-calcemia;  hypo-
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mouth  and  extremities.”Tetany,  which s
characterized by carpopedal spasm, laryngeal stridor

total and tonic-clonic seizures may occur.®

trauma, . .
Intravenous calcium gluconate should be given 10-20

ml of 10% solution slowly until the symptoms
disappear, then 50 ml of 10% calcium gluconate can
be added to 500 ml of 5% dextrose solution and
administered by intravenous drip at a rate of 1
ml/kg/h.®Routine oral calcium and vitamin D
supplements have been proposed to prevent the
development of symptomatic hypocalcemia and to
increase the likelihood of early hospital discharge
after bilateral surgical treatment of the thyroid

Postoperative hypocalcaemia is more common after
total thyroidectomy than after other types of
thyroidectomies.? It usually manifests itself in the
first 24 hours post operatively or within the 2-3days
after operation, however, very rarely the onset is
delayed 2-3 weeks.®Hypocalcemia may be transient,
resolving within a few months, or permanent,
requiring lifelong oral calcium and vitamin D
supplementation.* In most patients it is transient that

resolves spontaneously and only few patients develop
permanent hypocalcaemia.®

gland9.?

PATIENT AND METHODS

Accepted patients had been diagnosed as different
thyroid diseases other than cancer and had bilateral
total thyroidectomy done. Patients enrolled were
females with no limitation for age. Acceptance also
included within normal renal and hepatic profile and
adequate thyroid profile. Patients were excluded if
parathyroid mass was found during total
thyroidectomy or thyroid cancer; previous neck
surgery or radiation therapy; or prior calcium and/or
vitamin D intake.

Serum calcium is distributed among three forms
(protein bound 40%, complexed to phosphate and
other anions 10% and ionized 50%.6The first clinical
sign of hypocalcaemia may be less typical and may
include numbness and tingling sensation around the

This prospective study was carried on 90 patients
who had total thyroidectomy surgery done for
various thyroid diseases at the department of surgery
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—Oum Al Masryeen General Hospital and Al-Azhar
University Hospitals in the period between 2017-
2020. The study protocol was approved by the
Ethical committee and an informed consent was
taken from every patient.Accepted participants were
assigned in a random way in a 1:1 ratio to receive
calcium and vitamin D (routine calcium
supplemented group) or without supplementation
(control group).

The present study main end point is to evaluate the
need to give routine calcium supplements post-
operatively to patients who had done total
thyroidectomy, as assessed by the occurrence of
symptomatic hypocalcemia for 3 months after
surgery.

Patients in the routine calcium group received oral
calcium and vit D supplementations from first
postoperative day for two weeks, whereas patients
received no supplementation in the control group.
Serum calcium levels were followed up in the
postoperative  period for three months. If
symptomatic hypocalcemia occured in any of the two
groups intravenous calcium tobe given followed by
oral calcium supplements.

Analysis of data was done by IBM computer using
SPSS (statistical program for social science version
21) as follows:

AIMJ June 2020

Description of quantitative variables as mean, SD
and median and IQR.Description of qualitative
variables as number and percentage. We used Chi-
square test to compare qualitative variables between
groups. Fisher exact test was used instead when one
expected cells are less than 5. MannWhitneytest was
used instead of unpaired t-test in non-parametric data
(SD>30%mean). Wilcoxontestusedtest was used
instead of paired t-test in non-parametric data
(SD>30%mean). P<0.05 significant and P<0.01
highly significant.

This study included 90 patients who underwent total
thyroidectomy due to different thyroid diseases. The
preoperative serum calcium level was measured and
was found to be normal in all cases. The
postoperative serum calcium was measured three
months postoperative.

RESULTS

The present study includes 90 patients with ages
range from 21 to 84 divided into two groups based on
whether they were on calcium supplementation or
not. 100% of patients were females. There was no
statistical significance of age in relation to serum Ca
level as P value> 0.05 (Table 1).

AGE With Ca supplement Without Ca supplement P value
Mean+ SD 42.73+15.75 48.13+13.76
0.223
Median (IQR) 37(29:59) 45(40:52)

Table 1: Shows age in relation to need of calcium

The majority of patients (69, 76.66%) had
multinodular goiter. On the other hand only 21
patients with percentage 23.33% had other thyroid
pathologies including Hashimoto’s thyroiditis and

supplementation and its statistical insignificance.

Diffuse Thyroid Goiter. No statistical significance of
the relation between the different clinic-pathological
diagnosis and the serum Ca level post-operative as P
value > 0.05 (Table 2).

Ca with supplement Ca without supplement
P value
N (%) N (%)
Nodular adenomatous G 30 (66.7) 39 39(86.7)
0.39
Other pathologies 15 (33.3) 6 2(13.3)

Table 2: Shows number and percentage of patients with different clinic-pathological diagnosis and its

insignificance to serum calcium post-operative.

The time needed for total thyroidectomy in both
groups which is almost the same. This means there’s
no statistical significance of relation between time

consumed in surgery and serum Ca level with P
value > 0.05 (Table 3).

Time of Surgery Ca with supplement Ca without supplement P value
Meanx SD 1.6+0.51 1.57+0.56
0.838
Median (IQR) 1.5(1:2) 1.5(1:2)

Table 3: Shows the Relation between the Time of surgery in both groups and its insignificance to serum

calcium post-operative.

Study shows improvement in the level of serum
calcium in the group already on supplementation. On
the other hand it shows slight decrease in serum
calcium level in the group without supplementation.
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The statistical analysis showed highly significant
relationship between the Ca supplementation and
hypocalcemia with P value of less than 0.05; that
serum calcium level post-operative in the routine
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calcium group demonstrate increase in the serum
level of calcium with Meanz SD (8.51+0.33).0n the
other hand serum calcium level post-operative in the

control group demonstrate decrease in the serum
level of calcium with Meant SD (6.88+0.92)
(Figures 1,2) (Tables 4-6).

F.U Ca in both groups with Ca supplement without Ca supplement P value
Meant SD 8.51+0.33 6.88+0.92 <0.001
Median (IQR) 8.4(8.3:8.6) 7.2(6.7:7.4)
Table 4: Shows the significant relation between follow-up serum Ca levels in both groups.
Ca with supplement Preoperative Ca Follow up Ca P value
Mean+ SD 8.2+0.4 8.5+0.3
0.001
Median(IQR) 8.1(8:8.5) 8.4(8.3:8.6)
Table 5: Shows the significant relation between calcium supplementation and increase in Ca serum levels post-
operatively.
Ca without supplement preoperative Ca Follow up Ca P value
Mean+ SD 8.15+0.41 6.88+0.92
0.001
Median (IQR) 8.2(8:8.4) 7.2(6.7:7.4)

Table 6: Shows the significant relation between Non calcium supplementation and decrease in Ca serum levels

post-operatively.

The majority of patients in both groups are not
hypertensive with percentage (73.3%) while the
percentage of patients with hypertension and/or IHD
ranges from (20-26.7%). This statistical analysis is
not significant as P value> 0.05. Also the majority
of patients in both groups are not diabetics with

percentage (80%) while the percentage of patients
with Diabetes (20%). This statistical analysis is not
significant as P value > 0.05. Socollectively no

significant relationship between diabetes and
hypertension  to  postoperative  hypocalcemia
(Tables 7-8).

Ca with supplement Ca without supplement P value
Hypertension N (%) N N(%)
Nill 33 (73.3) 33 (73.3)
0.595
HTN 12 (26.7) 9 (20)
HTN & IHD 0 0) 3 (6.7)
Table 7: Shows the insignificant relation of Hypertension and IHD in both groups to post-operative hypocalcemia.
Ca with supplement Ca without supplement P value
Diabetes N (%) N (%)
Nil 36 (80) 36 (80)
1
DM 9 (20) 9 (20)

Table 8: shows the insignificant relation of Diabetes in both groups to post-operative hypocalcemia.

8.45
84
8.35
83
£8.25
T 82
=815
8.1
8.05

7.95

Pre operative Ca Follow up Ca
Ca with suplemment group
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Fig. 1: Relation between Ca supplementation and
post-op serum Ca denoting increase in the serum
level of calcium with Meant+ SD (8.51+0.33). The
statistical Analysis of the relation between Ca
supplementation and post-operative serum Ca is
highly significant as the P value <0.05.
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84
8.2

78
76
7.4
7.2

Median

6.8
6.6

Pre operative Ca Follow up Ca
Ca without suplemment - Control group

Fig. 2: Relation between Non Ca supplementation and
post-op serum Ca denoting decrease in the serum level of
calcium with Meant SD (6.88+0.92). The statistical
Analysis of the relation between Non Ca supplementation
and post-operative serum Ca is highly significant as the P
value < 0.05.

DISCUSSION

Hypocalcemia is the most common complication of
total thyroidectomy. It is important to identify and
avoid high-risk surgical techniques to lower the rate
of this complication.®® Early symptomatic
hypocalcemia is the most recurrent complication
after thyroid surgery. Several studies have identified
factors (Patient characteristics or variations in
surgical technique) affecting hypocalcemia following
total thyroidectomy.**

Transient hypocalcemia is a common disorder that
occurred after thyroid surgery, which is defined as
decrease the calcium level below the normal during
hospital stay and or recovery within 3 months. 1?13

Some authors concluded that PTH at one hour after
thyroid resection whether a partial/subtotal
thyroidectomy procedure has a predictive power of
94.4%, respective a specificity of 83.6% with a
positive value of prediction of 53%, and a negative
value of prediction of 98.7%.!* Moreover, a
combination of PTH and calcium assay might be of
more accuracy to indicate the need for replacement
of calcium, for instance a value of intact PTH one
hour post-operative of higher than 10 pg/mL and a
total calcium level of higher than 8.5 mg/dL makes
calcium replacement unnecessary.®*However the
PTH predictive values is marked by two practical
aspects: one is represented by the costs associated
with assaying PTH as a blood test marker and the
another is related to the controversies around the best
timing for PTH assessment. 6

In our study 90 female patient who had total
thyroidectomy done for different thyroid disorders
and had been grouped into two groups based on
whether they get routine Ca supplementation or not
after surgery. The group without Ca supplementation
expressed a decreased serum Ca level post-operative
of Mean+ SD (6.88+0.92) and P value = 0.001 which
is highly significant and also meet the corresponding
results in different studies like.1’

This study shows that routine post-operative Ca
supplementations significantly decreased the rate of
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post-operative hypocalcemia with serum level of
calcium of Meant SD (8.51+0.33) and P value <
0.05 which correspond to results of many studies
like.1®

Previous studies have reported conflicting results
regarding the association of age with the risk of
hypocalcemia, but a meta-analysis showed that there
is no significant difference in the mean age between
patients with and without transient hypocalcemia.?

Menopause may negatively affect absorption of
intestinal calcium, which favors the risk of
postoperative hypocalcemia. However, as older age
might be associated with menopause in women, the
association using multivariate logistic regression
model was investigated. After confounders being
adjusted, no association between menopause and
postoperative  symptomatic hypocalcemia  were
found. Other researchers also stated that the
incidence of transient hypoparathyroidism and PTH
levels were comparable between pre-menopausal and
postmenopausal women.?!Khosla et al., further
demonstrated that no association between serum PTH
level and menopausal status. Therefore, menopause
might have no effect on the PTH level after surgery.

In our study there was no statistical significance in
the relation between age and post-operative
hypocalcemia which corresponds to results in many
studies like.1

Although our study only included samples of female
gender, several other studies showed that the female
patients are at a two-fold higher risk of developing
transient hypocalcemia compared to men.?

In our study there was no statistical evidence that
different thyroid pathologies could affect post-
operative Ca level however, other studies stated that
the highest incidence of post-operative hypocalcemia
was found in patient diagnosed as thyroid cancer,
followed by toxic goiter and then multinodular
goiter.?

Although neither of our cases was diagnosed as toxic
goiter but toxic goiter is a risk factor of
hypocalcemia after thyroid surgery is due to
extensive adhesions between thyroid capsule and
parathyroid glands in Graves’ disease, which leads to
their injury and subsequently hypocalcemia.?®Hungry
bone syndrome is another cause ofhypocalcemia in
thyrotoxic cases after thyroidectomy due to increase
in excretion of calcium in urine and osteodystrophy
with increase in osteoclast activity and impaired of
mineralization of bone. After thyroidectomy
increased mineralization of bone leads to rapid
recalcification and hypocalcemia due to loss of
stimulation by hormones of thyroid.?

Total thyroidectomy had the highest percentage of
post-thyroidectomy hypocalcemia due to bilateral
ligation of inferior thyroid artery and posterior
capsule removal of thyroid gland with risk of
parathyroid gland injury®5,also congestion and edema
of parathyroid glands due to dissection andisolation



ElHaddadet al —Calcium supplementation after total thyroidectomy

of recurrent laryngeal nerve and ligation of inferior
thyroid veins leads to slow parathyroid function and
temporary hypocalcemia. Intracapsular dissection
technique is used to decrease incidence of
hypocalcemia with individual ligation of the tertiary
branches of inferior thyroid artery in the thyroid
capsule to avoid injury to vessels of parathyroid
glands.?¢-%"

Parathyroid glands preservation is achieved by their
identification and ligation of inferior thyroid artery
branches distal to the glands. Parathyroid glands have
a caramel like color, which darken in appearance
when they lose their blood supply.?®

Routine vitamin D and low-dose calcium
supplements after surgery did not reduce the risk of
postoperative hypocalcemia. Patients who may
benefit from calcium and/or vitamin D replacement
should be selected carefully.

Previous meta-analyses demonstrated a significant
decrease in symptomatic hypocalcaemia with less
severe symptoms when calcium + vitamin D3 is
routinely administered.*

It should be asserted that good surgical technique
with parathyroid glands preservation is the best
approach to prevent postoperative hypocalcaemia.

CONCLUSION
Certain risk factors are associated with post-
thyroidectomy hypocalcemia. Total thyroidectomy,
thyroiditis and routine non calcium supplementation
were found to be the main risk factors of post-
thyroidectomy hypocalcemia in the present study.
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