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ABSTRACT

Background: Transient hypocalcemia after total thyroidectomy (TT) is a common surgical complication. Authors used
calcium supplements in different doses and periods, mainly after TT to try to avoid hypocalcemia. Indistinct use has
been challenged due to complications. Currently, the risk of hypocalcemia was assessed by measuring parathormone
(PTH) after TT; however, without a consensus on the best time and amount to consider. The objectives of this study
were to evaluate the incidence of hypoparathyroidism with the use of calcium-rich foods in the pre-operative period of
TT, followed by a measurement of PTH performed 12 hours after such procedure

Methods: A preliminary study with 31 patients earmarked for TT. Patients were divided into two groups: (A) without
calcium-rich foods intake in the TT pre-operative period; and (B) with the intake of calcium-rich foods, in the TT pre-
operative period. These foods composing different menus have been suggested, based on the need for daily calcium
intake, according to the age group and nutritional data of the Dietary reference intake (DRI). Beginning of the use of
these foods has been standardized as being seven days before surgery, due to the slower calcium intestinal absorption
process.

Results: Group B, when compared to A, showed a significant difference between PTH values, before and after surgery
(p value <0.001).

Conclusions: Calcium-rich foods intake in the conditions reported may be associated with lower rates of
hypoparathyroidism.
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INTRODUCTION

Despite all medical advances, total thyroidectomy
surgeries are still accountable for hypocalcemia
conditions, mostly transient (up to six months after
surgery) and with quite variable rates as shown in the
literature (0.3 to 80%).1* Even in modern surgeries
performed with a robot, authors have reported the
occurrence of hypocalcemia. A local study involving 48

patients reports that three of them evolved with the referred
condition (6.2%).5

Studies have associated hypoparathyroidism with the
manipulation of the parathyroid glands, their systematic
perquisition with a potential aggravation of their blood
supply, the inadvertent removal of one or more glands, the
operation of an inexperienced or experienced surgeon,
hemodilution, large-volume and/or diving goiter,
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advanced thyroid cancer, hyperthyroidism, total
thyroidectomy.?36-10

Calcium supplementation in the TT postoperative period
is common practice and studies show that there is no
consensus on the time and amount to be used. In fact, there
is a variation from 1 to 21 days and from 600 to 7500
mg/day respectively.1-16

Currently, calcium supplementation after thyroidectomy
surgery is considered unnecessary in most patients, which
may mask the real frequency of hypoparathyroidism and
that this practice increases the risk of: hypercalcemia,
kidney stones, constipation and absorption of nutrients
such as iron and zinc from food.51":18

Diagnosis of hypocalcemia begins to change with the use
of intact PTH molecule (i-PTH) in parathyroidectomy
surgeries in 1991 and shortly thereafter in thyroidectomy
surgeries where the slump in measured PTH values was
observed to occur earlier than calcemia. It would be like a
comparison of a few minutes versus 48 hours after the
procedure.1®20

The indication regarding the best time after surgery to
perform the PTH dosing is not available in the literature,
as well as the value to be considered as being suggestive
of hypoparathyroidism. Different papers show a variation
from 10 min to 24 hours and values between 6 and 19
pg/ml respectively. 4112122

A PTH value>15 pg/ml would be related to a low risk of
the patient presenting symptoms of hypocalcemia and
being safely discharged from the hospital on the first
postoperative day and without the need for early oral
calcium replacement.?823

Obijectives

The main objective of this study was to evaluate the
feasibility of using calcium-rich foods in the preoperative
period of total thyroidectomies, associated with the dosage
of PTH<15 pg/ml, 12 hours after surgery to identify
patients who may develop hypoparathyroidism
(laboratory).

On the other hand the secondary objectives were: (a) to
assess the incidence of transient hypoparathyroidism; (b)
to identify patients who can safely be discharged from the
hospital on the first postoperative day; (c) to recognize the
subjects who will not require supplemental calcium; and
(d) to establish a routine of conduct before and after total
thyroidectomies.

METHODS
A preliminary study was carried out with 31 patients

earmarked for total thyroidectomy at the teaching hospital
PUCC, Sao Paulo, Brazil, between November 2017 and

February 2019. The sample profile has been depicted in
detail in Table 1.

Table 1: Sample profile.

Sample profiles Values

Total patients 31
Gender (female: male) 29:2
Age (years) 19-74
Median age (years) 49
Diagnosis

Malignant tumor 10
Benign tumor 21
Surgical procedures

Total thyroidectomy (TT) 29
TT with cervical emptying 02

The study was conducted with the approval of the PUCC
Research Ethics Committee (CEP).

All patients were informed about the investigation and the
procedure to which they would be submitted through the
Free and informed consent form (FICF), previously
approved by the PUC-Campinas CEP.

Routine  preoperative  exams included:  blood
measurements (blood count, sodium, blood glucose,
potassium, creatinine, urea and coagulogram), chest X-
rays, electrocardiogram and pre-anesthetic evaluation.
Previous dosages of thyroid hormones (TSH and free T4),
ionic calcium and PTH were also performed.

Inclusion criteria

Patients with indication for total thyroidectomy due to
benign disease (goiter with compressive or dipping
symptoms, toxic and nontoxic multinodular goiter),
suspected malignancy or confirmed malignant pathology
through fine needle aspiration biopsy (FNAB) were
included.

Exclusion criteria

Patients who were already using supplemental calcium,
without clinical conditions for surgery; who did not agree
to participate in the study; with laboratory alterations of
calcium or PTH suggesting primary hyperparathyroidism,
preoperative  hypocalcemia; patients without all
biochemical dosages; and those who did not adhere to the
recommended calcium-rich feeding plan were excluded.

Before surgery, patients were randomly divided into two
treatment groups. Group A: composed of 18 patients
undergoing total thyroidectomy without instruction to
ingest calcium-rich foods preoperatively; and group B:
composed of 13 patients undergoing total thyroidectomy,
with guidance to start eating calcium-rich foods seven days
before surgery.
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Foods rich in calcium were suggested in specific menus
developed by the investigators in this study (Table 2)

according to the DRI, which assesses the need for calcium
intake, according to the age group.

Table 2. Food and types of meals.

Example no. Type of meal Calcium quantity (mg)  Total mg/day
Whole milk (glass) 322
R 2 pieces of fresh cheese (50 g) 324
1 = 1108
Lunch Whple milk (glass) 322
2 slices of mozzarella cheese (30 g) 140
Whole milk (glass) 322
R 2 pieces of fresh cheese (50 g) 324
2 Lunch 2 sardine units (50 g) 219 1104
1% bean ladle (160 g) 109
Snack Yogurt 130
Whole milk (glass) 322
Breakfast 2 pieces of mozzarella cheese (50 g) 140
3 Lunch Cooked spinach (%2 cup) 112 1115
Grilled sardines (2 units) 219
Snack Whole milk (glass) 322
Whole milk (glass) 322
4 R 2 Slices of prato cheese (30 g) 282 1112
Lunch Hake (100 g) 378
Snack Yogurt 130
Note: Based on the Brazilian food composition table (2011).
Thus, men and women aged 19 to 50 years should intake <15 pg/ml was considered to assess laboratory

hypoparathyroidism. Patients with PTH >15 pg/ml were
discharged on the first postoperative day and instructed to
start prescription intake of calcium supplements in the
presence of hypocalcemia symptoms and notify their
physician (Figure 1).

1,000 mg/day of calcium and from 51 years of age, both
groups, 1,200 mg. Only patients in group B were instructed
to use the menus at random, complying with the amount of
calcium to be ingested daily. After total thyroidectomy and
measurement of PTH 12 hours after surgery, a PTH value

GROUP A/B/WITHOUT
AND WITH USE OF FOODS
RICH IN CALCIUM
|

Total thyroidectomy

PTH 12h

| |
PTH >15 pg/ml PTH <15 pg/ml

Hospital discharge
1*'postoperative

Calcium dosage and beginning
of in-patient supplementation

Guidelines for not using Normal calcium Calcium below
calcium supplementation after 24 hours normal
initially. In case of initial | I

Start iv calcium and

symptoms with 1500
mg/day, notify the
attending physician

Figure 1: Algorithm for the use of i-PTH, 12 hours after total thyroidectomy, as suggestive of hypocalcemia.
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All patients underwent TT. Parathyroids were not
systematically searched for during surgery; only those that
were within the surgical team's field of view were
identified.

Statistical analysis

Exploratory data analysis was performed using measures
called summary (mean, standard deviation, minimum,
median, maximum, frequency and percentage) and charts
construction. The groups were compared using the Mann-
Whitney or Fisher's exact tests. To compare groups and
times for PTH, ANOVA for repeated measures with PTH
transformed into points was used. The significance level
adopted was 5%. The SAS system for Windows (statistical
analysis system), version 9.4 was used.

RESULTS

A total of thirty-one patients of both genders participated
in this preliminary study, with a predominance of females;
they were aged between 19 and 74 years, with a median of
49 years. The result of the anatomic pathology exam was
benign in 68.7% of the cases; parathyroids were removed
in 22.6% of the procedures (Table 3 and 4). In this work, a
group comparison for categorical variables was performed
(Table 5). As there were only two male patients, the groups

were not compared from this standpoint. No significant
differences were found between the groups regarding
pathological anatomy (p value=0.705), parathyroid
removal(s) (p value=1.000) and PTH value <15 pg/ml (p
value=0.119). This last variable (PTH) counts the number
of patients who exhibit a 12-hour i-PTH less than 15 pg/ml.
Table 6 shows PTH position and dispersion measurements
by time of assessment (before and after total
thyroidectomy surgery) as well as by group. To compare
groups and times in relation to PTH, the ANOVA test was
used. There was a significant difference of PTH values
before and after surgery (p value<0.001) when compared
with the groups. PTH values were lower after surgery in
both groups, and more patients in group B (using calcium-
rich foods) had PTH>15 pg/ml.

Figure 2 shows the boxplots (box diagram) comparing
times (before and after total thyroidectomy) and groups in
relation to PTH. This figure is a graphical representation
of Table 6, based on median data, indicating the
parameters position and variation measurement. Likewise,
we can see that, as mentioned, the PTH values were lower
after surgery in both groups, with more patients in group
B exhibiting a PTH value >15 pg/ml. The asterisk indicates
the outlier. Patients in both groups remained hospitalized
and were discharged based on the treatment flowchart
used.

Table 3: Measurement of position and dispersion of numerical variables considering the total group.

Variables

Age 31 49.90
PTH (pre-operative) 31 43.36
TSH (pre-operative) 31 2.48
TAL (pre-operative) 31 1.25
lonic calcium (pre-operative) 31 1.21

Standard deviation Minimum Median Maximum
14.57 19.00 49.00 74.00
12.68 19.00 43.94 65.00
1.92 0.01 1.80 6.48
0.33 0.80 1.19 2.50

1.08 1.21 1.35

0.06

Table 4: Frequency distribution and percentage of categorical variables considering the total group.

Variables Category N %
Gender Female 29 93.6
Male 2 6.4
Goiter 20 64.5
Anatomopathological Papillary carcinoma 10 32.3
Thyroiditis 1 3.2
1 5 16.1
. 2 1 3.2
Parathyroid removal(s) 3 1 3.9
None 24 77.4
Without the use of calcium-rich foods Group A 18 58.1
With the use of calcium-rich foods Group B 13 41.9

Table 5: Frequency distribution and percentage of categorical variables by group and result of comparison between
groups (Fisher's exact test).

Variables Category
Female

Gender Male
Goiter

Anatomopathological*

Papillary carcinoma

Group A Group B

N % N % P value

16 88.89 13 100.00 NC

2 11.11 0 0.00

12 70.59 8 61.54

5 2041 5 3gas 070
Continued.
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Variables Category rou 2 % rou = % P value
Parathyroid withdrawal il-'(-)zn:?) i' 4 %5; 20 ?282 1.000
PTH value/12 hours post-surgery ié 6132 223 g g;ig 0.119

Note: * The thyroiditis category has been deleted. because only one patient had this diagnosis.

Table 6: PTH position and dispersion measurements by group and time (before and after total
thyroidectomy surgery)- ANOVA test.

. Standard .

Calcium group N deviation Maximum
Before surgery A 18 4298 1181 19.00 44.66 65.00
(PTH) B 13 4390 14.28 20.00 42.00 62.00
After surgery A 18 1493 15.62 2.87 7.53 62.27
(PTH-i/12 hour) B 13 20.27 16.22 1.10 17.50 61.62

&0

PTH

Food rich in calcium
B3 YES
Ea NO

Before
surgery

After

surgery

Figure 2: Boxplot of PTH by time (before and 12 hours after surgery) and by groups (with and without calcium-
rich foods).

DISCUSSION

As there still seems to be no consensus as to when to
perform the PTH measurement after total thyroidectomy
and which PTH value should be used as suggestive of
hypoparathyroidism, a blood measurement was performed
in both groups to compare the PTH result requested before
the surgery with the 12 hours value after the
aforementioned procedure. This time interval was based
on works such as those by Graciano et al and Arer et al,
who concluded in their analysis that this was a more
specific period and also when referring to
hemodilution.8®!! Regarding the PTH value used to
suggest  laboratory  hypoparathyroidism in  the
postoperative period of total thyroidectomies, we
considered the PTH value <15 pg/ml. This was based on
the literature and on the PTH normality test of the PUCC
laboratory (between 15 and 65 pg/ml).2182324

Thus, hospital discharge, for both groups assessed,
occurred only according to the post-surgery PTH test result
according to the treatment flowchart used; such result
should be between 15 and 65 pg/ml. Post-surgery calcemia
was not measured as a function of the time in which
calcemia concentration slumps.22°

Patients who met criteria for discharge on the first
postoperative day were initially instructed not to use
calcium supplementation. This instruction was also in line
with the protocol of other authors.262® There was no
significant  difference  between groups regarding
inadvertent removal of parathyroid glands, which occurred
in seven patients (22.6%). Campos et al reported that
accidental parathyroidectomy is something common, that
can occur in 6.4% to 31% of surgeries and that in their
review they found 49% of parathyroid glands in
intrathyroidal location, which makes their preservation
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impossible.?® They reported a greater association of this
condition with the papillary carcinoma diagnostic. This
fact that was also observed in the study, showing that out
of the seven patients in whom glands were identified in the
surgical specimen, four (57.15%) were considered
malignant.

In our study, we dealt with a small sample and with groups
containing different number of individuals, but a
difference in PTH values between the groups, measured
before and after surgery, was observed. PTH values were
smaller after surgery in both groups. But in the group that
received calcium-rich foods, a greater number of patients
exhibited PTH>15 pg/ml.

All patients in our study underwent total thyroidectomies.
However, other papers report patients who underwent total
thyroidectomy and others who underwent partial
thyroidectomy. Surgeries other than total thyroidectomy
usually imply a lower risk of hypocalcemia.*?728

The use of calcium-rich foods in the total thyroidectomy
preoperative period and the potential influence on
hypoparathyroidism rates have been evaluated. This was
based on a few articles such as the one by Fauci et al who
reports that there is a continuous exchange between plasma
and bone calcium.?® The calcium absorbed from the diet
and that would cause an increase in this ion blood
concentration is rapidly deposited in the bone tissues (bone
remodeling-osteoblasts), and, in contrast, bone calcium is
mobilized when its concentration in the blood decreases
(osteoclasts). Heaney et al states that food is the best
source of calcium the body needs to maintain health.
Calcium-rich foods contain several other nutrients, which
make them better suited than supplementing a
mononutrient.

As thyroid surgeries have become more and more
common, in addition to a standardized surgical technique,
the search for new and effective methods that can reduce
or alleviate the typical surgical complications of these
operations should be considered.

Hypoparathyroidism can bring discomfort and risk to the
person undergoing total thyroidectomy and, in more severe
cases, in the presence of tetany, the manifestation of
anxiety. In this preliminary study the use of evaluated
calcium-rich  foods  administered  before total
thyroidectomy surgery, rather than the intake of tablets,
suggested benefit to patients. An initial literature retrieval
effort on this topic did not produce similar articles.

CONCLUSION

In this preliminary study, the assessment of calcium-rich
foods wused in the preoperative period of total
thyroidectomy, according to the daily needs and according
to the age group, suggested a reduction in the incidence of
laboratory hypoparathyroidism. Patients who had PTH>15
pa/ml were discharged safely on the first post-operative

day and without the need for the initial use of calcium
supplements.
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