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ABSTRACT

BACKGROUND

Postoperative hypocalcaemia is a common complication after total thyroidectomy but most often it is transient. Although these are
mostly amenable to calcium and vitamin D supplementation, symptomatic patients sometimes need prolonged hospitalization
following thyroid surgery, leading to increased healthcare costs. In the present study, we tried to find out factors which can predict
the occurrence of post-operative hypocalcaemia & hypoparathyroidism in total thyroidectomy patients, facilitating their early
detection and institution of definitive management in time, preventing emergency admissions & catastrophes.

METHODS

A prospective observational study was carried out in the Department of ENT & Head- Neck Surgery of a tertiary care govt. hospital
in eastern India. Patients who underwent total thyroidectomy for multinodular goitre (MNG) and adenomatoid goitre (AG) or
total/completion thyroidectomy for well differentiated thyroid carcinomas (WDTC), in the age group of 20-55 years were included
in our study. We recorded the following parameters: Age, gender distribution of cases, type of operation, pre-operative Fine Needle
Aspiration Cytology (FNAC) status, size of thyroid nodule operated (based on pre-operative ultrasonographic study), number of
parathyroid glands preserved during operation, pre-operative vitamin D levels, post-operative serum calcium levels at 6 hours &
12 hours (positive i.e. increasing slope & non-positive i.e. decreasing/non-changing slope), early post-operative serum iPTH levels
(at 6 hours), development of symptomatic hypocalcaemia- transient or permanent.

RESULTS

In the present study we measured serum calcium level 6 hours & 12 hours post-operatively. It has been found that patients with
serum calcium levels on positive slope have lesser chances of occurrence of symptomatic hypocalcaemia & permanent
hypocalcaemia than those on non-positive slope. We found that patients having serum iPTH level between 15-65 pg/ml showed
lesser propensity to develop hypocalcaemia in comparison with those with serum iPTH level <15 pg/ml. In our study, it has been
found that all the 3 cases who developed permanent hypocalcaemia were suffering from vitamin D deficiency; whereas, patients
with normal vitamin D levels posed lesser risk of developing significant hypocalcaemia. In our observation, patients with only two
parathyroid glands identified per-operatively have more chances of developing hypocalcaemia & those in whom all four
parathyroid glands were preserved, very low risk of hypocalcaemia is associated. Furthermore, preservation of functional
parathyroid gland with intact blood supply is found to be of immense importance than mere identification of the glands. In our
series, it has been noted that with increase in the size of thyroid nodule, chances of hypocalcaemia increases. Patients undergoing
complete thyroidectomy for histopathological report of WDTC in a previously benign (based on pre-operative FNAC) thyroid
nodule, increased chances of development of post-operative hypocalcaemia.

CONCLUSIONS

Development of hypocalcaemia post thyroidectomy is multifactorial, some of which are predictable & some of which are
correctable, either pre or post operatively, in order to reduce the chances of development of hypocalcaemia. Assessment of these
factors helps in early identification of patients who are prone to develop significant hypocalcaemia in combination with the per-
operative factors & ultimately helps in early institution of definitive replacement therapy, preventing unnecessary emergency
readmission & helps in reducing the duration of hospital stay by facilitating early discharge, thus overall reducing burden on the
healthcare system.
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literature search, incidence of hypocalcaemia varies widely
(0.3% to 66.2%).56

Depending on the extent of parathyroid gland damage,
hypocalcaemia may be transient, resolving within a few
months, or permanent, lasting for longer than 1 year,
sometimes requiring lifelong oral calcium and vitamin D
supplementation.” Incidence ranging from 10% to 50% for
transient hypocalcaemia and 0%-2% for permanent
hypocalcaemia have been reported.1289 Unlike other
common complications like recurrent laryngeal nerve palsy
or neck haematoma, which mostly develop with first 24 hours
post-operatively, hypocalcaemia usually presents 24-48 h
postoperatively; ensuing diagnostic dilemma and prolonging
hospital stay, needing close observation & multiple
laboratory investigations.810.11 Although recently prolonged
patient stay at hospital is avoided!213 and patients are
preferably discharged within 24 hours post-op, it is very
essential to identify patients at high risk of developing
symptomatic hypocalcaemia so as to initiate preventive
treatment early in order to reduce their chances of
emergency ward visit after total thyroidectomy.12-14
Permanent hypocalcaemia is due to persistent postoperative
hypoparathyroidism because of devascularisation, injury or
inadvertent dissection of parathyroid glands during the
surgery.715 It is to be noted that post-operative
hypocalcaemia can be related to multiple factors, including
surgical technique, the definition of hypocalcaemia, criteria of
the series reported and use of prophylactic calcium
supplementation in the perioperative period.1516

In the present study we tried to find out factors which can
predict the occurrence of post-operative hypocalcaemia &
hypoparathyroidism in total thyroidectomy patients,
facilitating their early detection and institution of definitive
management in time, preventing emergency admissions &
catastrophes.

METHODS

Study Design
Prospective observational study.

Place of Study
Department of ENT & Head- neck Surgery of a tertiary care
govt. hospital in eastern India.

IEC Clearance
Prior to commencement of the study institutional ethical
committee clearance was sought for & was obtained.

Inclusion Criteria

Patients who underwent total thyroidectomy during the
period February 2017 to September 2018 either for benign
diseases like multinodular goitre (MNG) and adenomatoid
goitre(AG) or total/completion thyroidectomy for well
differentiated thyroid carcinomas (WDTC) in early stage
(Stage I i.e. <T2/N0/MO) and in the age group of 20-55 years
were included in our study. Pre-operative serum calcium,
Vitamin D (25- hydroxy Vitamin D3) level & intact
parathyroid hormone level (iPTH) were obtained in all the
cases in addition to general anaesthesia fitness &
establishment of euthyroid status.
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Exclusion Criteria

Patients with hypocalcaemia, abnormal parathyroid
hormonal levels & with any history of surgery in neck (Other
than hemithyroidectomy for thyroid disorders) were
excluded from the study.

Sample Size

Thus 42 patients who were operated in our department
during the above-mentioned period & fulfilling the inclusion
& exclusion criteria were included in the study.

Sampling Technique

No further sampling technique was applied as all the 42 cases
as per inclusion & exclusion criteria were selected for the
study.

Consent Process

The patients included in the study were operated as part of
their definitive management plan & as they consented for the
operation, the post-operative vital parameters were recorded
for observational study. As there was no definite intervention
or withholding treatment was involved in the study process,
separate consent was not sought for. Personal information of
the patients was kept confidential in the course of the study.

The patients were operated by the same surgical team
well trained in thyroid surgery. In all of the patients,
meticulous thyroid gland dissection was performed removing
all thyroid tissue including posterior thyroid capsule &
pyramidal lobe, as per the anatomical configuration with
identification of recurrent laryngeal nerves bilaterally.
Parathyroid glands were identified bilaterally & preserved
with an intact vascular pedicle. During the surgical
procedure, inferior thyroid artery was identified & its branch
supplying the parathyroid gland was preserved followed by
ligation of another branch (es) of inferior thyroid artery.
Parathyroid gland auto- transplantation was not performed
in any of the patients in our study & in none of the specimens
submitted for histopathological examination, inadvertently
removed parathyroid gland was found.

Post-operatively total thyroidectomy patients were put
on thyroxine. Serum calcium levels were monitored post-
operatively at 6 hours & 12 hours & then as per symptoms or
based on clinical findings. Serum iPTH level was obtained 6
hours post-operatively. Oral calcium supplementation (500
mg twice daily) along-with single dose of Vitamin D3 orally
on the 1st post-operative day was reserved for patients
developing serum calcium levels <7.5 mg% or patients who
were on non-positive slope on 6 hours & 12 hours post-
operative serum calcium estimation. The dose was titrated as
per clinical improvement in symptoms of hypocalcaemia
developed in the patients. In few cases intravenous calcium
supplementation was required to combat the acute transient
hypocalcaemia. The dose is gradually tapered off or
continued in the long term follow up period of 6 months to 1
year as per response to treatment.

Rationale for Sample Size

We followed the inclusion & exclusion criteria stringently
while selecting patients to be included in study population &
each case was followed up for a period of minimum 6 months

Page 2091



Jemds.com

to maximum 12 months, the above-mentioned sample size
was available for the study at our institution.

As per the pre-operative FNAC status the cases can be
distributed as follows-

Pre-Operative FNAC Status No. of Cases (%)

MNG 7 (16.7%)

AG 9 (21.4%)

WDTC- Papillary carcinoma 18 (42.9%)

WDTC- Follicular neoplasm 8 (19.0%)

Total 42 (100%)

Table 1. Showing Distribution of Cases Depending Upon
Pre-Operative FNAC Status

Parameters No. of Cases (%)

Group A. | Group B. IGroup C

Size of thyroid nodule operated

<4 cms. 14 (33.3%) | 9 (21.4%) 0

>4 cms. 6 (14.3%) | 10 (23.8%) | 3 (7.2%)

Number of parathyroid glands
preserved during operation

Two 1(24%) | 3(72%) |2 (47%)
Three 4(95%) | 11(26.2%) | 1(24%)
Four 15 (35.7%) | 5 (11.9%) 0

Type of operation

Total thyroidectomy 15 (35.7%) | 10 (23.8%) | 1 (2.4%)

Completion thyroidectomy 5(12.0%) | 9(21.4%) |2 (4.7%)

Pre-operative Vitamin D levels

<15 ng/ml 0 3(72%) |2 (4.7%)
15-20 ng/ml 6 (14.3%) | 10 (23.8%) | 1 (24%)
>20 ng/ml 14 (33.3%) | 6(14.3%) 0

Post-operative serum calcium levels

Positive slope 17 (40.4%) | 12 (28.6%) 0

Non-positive slope 3 (7.2%) 7 (16.6%) | 3 (7.2%)
post-operative serum iPTH level (at
6 hours)
15-65 pg/ml 19 (45.2%) | 15 (35.7%) 0

<15 pg/ml 1(24%) | 4(95%) |3 (72%)

Table 2. Showing Distribution of Cases in The Three Groups
(Depending Upon Hypocalcaemia Status) in Relation to

Parameters Related to Development of Hypocalcaemia

We recorded the following parameters-
Age.
Gender distribution of the cases.
Type of operation.
Pre-operative Fine Needle Aspiration Cytology (FNAC)
status.

5. Size of thyroid nodule operated (Based on pre-operative
ultrasonographic study).

6. Number of parathyroid glands preserved during
operation.

7. Pre-operative Vitamin D levels.

8. Post-operative serum calcium levels at 6 hours & 12
hours (Positive i.e. increasing slope & non-positive i.e.
decreasing/non-changing slope).

9. Early post-operative serum iPTH levels (At 6 hours).

10. Development of symptomatic hypocalcaemia- transient
or permanent.

W e

RESULTS

In the present study mean age of the patients was found to be
35.8 years. There was a female preponderance (36 cases i.e.
85.7% were female as compared to 6 cases i.e. 14.3%). In 16
cases (ie. 381%) the primary operation was
hemithyroidectomy for benign thyroid disease (MNG/AG)
with histopathological study coming out as WDTC, for which
completion thyroidectomy was performed. Rest of the 26
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cases (i.e. 61.9%) underwent total thyroidectomy either for
WDTC or MNG/AG involving both lobes of thyroid gland.

In the present study, 3 patients (i.e. 7.2%) developed
permanent hypocalcaemia- classified as Group C. 19 patients
(i.e. 45.2%) developed transient hypocalcaemia- classified as
Group B. In rest of the 20 patients (i.e. 47.6%) no symptoms
of hypocalcaemia developed- classified as Group A.

In the following table we summarise our findings of the
parameters closely related to development of hypocalcaemia
in the above mentioned three groups.

From the above depicted data, we have found that all the
cases of permanent hypocalcaemia developed in patients
with thyroid nodule >4 cm in size whereas in cases with
nodule size <4 cm in size, 9 cases (21.4%) developed
transient hypocalcaemia & 14 cases (33.3%) developed no
symptoms of hypocalcaemia.

It has been noted that when all four parathyroid glands
were preserved per-operatively, only 5 patients (11.9%)
developed transient hypocalcaemia, no patients developed
permanent hypocalcaemia and 15 patients (35.7%) did not
develop any symptoms of hypocalcaemia. On the other hand,
when only two of the four parathyroid glands were preserved
per-operatively, 2 patients (4.7%) developed permanent
hypocalcaemia, 3 patients (7.2%) developed transient
hypocalcaemia and 1 patient (2.4%) developed no symptoms
of hypocalcaemia. It was also found worth mentioning that in
1 case (2.4%) although three of the four parathyroid glands
were identified per-operatively, but unfortunately those
glands turned out to be non-functional, leading to
development of permanent hypocalcaemia.

While considering the type of surgery performed in the
patients, it came out as only 1 patient (2.4%) developed
permanent hypocalcaemia, 10 cases (23.8%) transient
hypocalcaemia & 15 cases (35.7%) developed no symptoms
of hypocalcaemia at all in the primary total thyroidectomy
group whereas permanent hypocalcaemia occurred in 2 cases
(4.7%), temporary hypocalcaemia in 9 cases (21.4%) & no
hypocalcaemia in 5 cases (12%) only in the completion
thyroidectomy group.

While recording the pre-operative Vitamin D levels of the
patients, we found that of the 3 cases who developed
permanent hypocalcaemia, 2 had Vitamin D levels <15 ng/ml
(i.e. severe deficiency) & 1 had Vitamin D level between 15-
20 ng/ml (i.e. borderline deficiency). On the contrary among
the patients with Vitamin D levels >20 ng/ml, 14 patients
(33.3%) developed no hypocalcaemia, 6 patients (14.3%)
developed transient hypocalcaemia and none developed
permanent hypocalcaemia.

We monitored serum calcium levels twice (i.e. 6 hours &
12 hours post-operatively) in order to get a trend of serum
calcium level of the patients. It has been noted that among
patients who are on positive slope having gradually
increasing serum calcium levels, only 12 cases (28.6%)
developed transient hypocalcaemia, 17 cases (40.5%)
developed no symptoms of hypocalcaemia & none developed
permanent hypocalcaemia. On the other hand, patients on
non-positive slope with gradually decreasing or non-
changing serum calcium levels, were followed up more
closely with serum calcium estimation repeated every 24-48
hourly. Ultimately 3 of them (7.2%) landed up into
permanent hypocalcaemia, 7 cases (16.6%) developed
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transient hypocalcaemia recovering later & 3 cases (7.2%)
did not developed any symptoms of hypocalcaemia.

Parallel monitoring of serum iPTH was also done 6 hours
post-operatively which emanated interesting facts. Among
the patients having serum iPTH level between 15-65 pg/ml],
19 developed no symptoms of hypocalcaemia (45.2%), 15
developed transient hypocalcaemia (35.7%) & none
developed permanent hypocalcaemia. But the other patients
showing serum iPTH level <15 pg/ml], included the 3 cases
(7.2%) with permanent hypocalcaemia, 4 cases (9.5%)
developing transient hypocalcaemia & 1 case (2.4%) without
any symptoms of hypocalcaemia.

DISCUSSION

Thyroid diseases are growing in incidence with increasing
number of total thyroidectomies are being performed as a
definitive treatment for WDTC as well as bilateral benign
diseases like MNG & AG, as a result of which incidence of
hypocalcaemia & hypoparathyroidism, being one of the
commonest complication of thyroid surgeries, are also on the
rise.1718  The  hypocalcaemia  developing in post
thyroidectomy patients can be temporary, resolving within a
few weeks to few months, or permanent, lasting for longer
than 1 year, sometimes requiring lifelong oral calcium and
vitamin D supplementation.” Temporary hypocalcaemia can
be subclassified into Biochemical hypocalcaemia(BH) or
Symptomatic hypocalcaemia(SH), which usually develops 24-
48 hours after total thyroidectomy.2 So during this period
patients need close monitoring both biochemically as well as
clinically for development of signs & symptoms of
hypocalcaemia.

On review of literature various factors have been found to
be correlated to development of post-thyroidectomy
hypocalcaemia. Post-operative serum calcium level has been
implicated as one of the factors predicting symptomatic
hypocalcaemia.19-21 According to Pfleiderer et al, serum
calcium level <7.6 mg% on day 1 post-operatively has 95%
specificity in predicting SH.22 In the present study we
measured serum calcium level 6 hours & 12 hours post-
operatively. It has been found that patients on positive slope
have lesser chances of occurrence of symptomatic
hypocalcaemia & permanent hypocalcaemia than those on
non-positive slope. Similar results have also been reported by
Nahas ZS et al, who concluded patients on positive slope can
be safely discharged 24 hours post-operatively with patient
education with or without calcium supplementation. He also
reported that patients on non-positive slope with serum
calcium level > or =8 mg/dl at 12 hours post-operatively are
less likely to develop significant hypocalcaemia after 24
hours post-operatively.23 Lombardi et al suggested single
serum calcium measurement 12 hours post-operatively after
total thyroidectomy.24 In the present study we used cut off of
7.5 mg% as a predictive factor for development of
Hypocalcaemia, which has a sensitivity of 73% & specificity of
84%, as recorded by Pradeep PV et al.25 Lo CY et al used
serum calcium level of 7.2 mg% as cut off for defining
hypocalcaemia.26

Another factor closely related to development of post
thyroidectomy hypocalcaemia is serum iPTH, which has been
reportedly measured in various studies across literature
search, both intra- & post-operatively. 2 26-29 Noordzij et al
analysed 9 observational studies & reported that iPTH level
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recorded 6 hours post-operatively had sensitivity of 96.4% &
specificity of 91.4% in detecting post-operative
hypocalcaemia.2 Slightly different observation was made by
Payne et al, who had serial measurement of iPTH levels 6,12
& 20 hours post-operatively, with 12 hour value came out to
be the most sensitive in prediction of hypocalcaemia.28 In
another report by Lombardi et al, multiple measurements of
iPTH at 2,4,6,24 & 48 hours post-operative were recorded
with the observation that 4 hour & 6 hourly levels had best
predictive values for development of hypocalcaemia.24 Thus
there has been no definite guideline indicating the best time
of collection of sample for serum iPTH post operatively
although this is considered to be positively correlated to
development of hypocalcaemia & so in the present study we
measured iPTH levels 6 hours post operatively. In the
absence of consensus data regarding cut off values of iPTH
predicting hypocalcaemia, we found that patients having
serum iPTH level between 15-65 pg/ml showed lesser
propensity to develop hypocalcaemia in comparison to those
with serum iPTH level <15pg/ml. In the study reported by
Noordzij et al, mean PTH was 13.52 pg/ml in patients who
developed hypocalcaemia, closely resembling our findings.2
In the same study, literature review revealed that intra-
operative PTH monitoring was less sensitive & specific than
post-operative values in predicting hypocalcaemia,2 thus
rationalizing our choice of measurement of iPTH post
operatively.

Patients of Indian subcontinent have been reported to
have low serum Vitamin D levels as reported in various
studies.3031 Serum Vitamin D levels have been considered as
a predictive factor in post thyroidectomy hypocalcaemia as it
plays a central role in calcium kinetics, especially in post-
operative period.3233 It has been reported that low vitamin D
levels are associated with 28 times increased chance of
development of post total thyroidectomy clinically significant
hypocalcaemia.34 In our study it has been found that all the 3
cases who developed permanent hypocalcaemia were
suffering from vitamin D deficiency whereas patients with
normal vitamin D levels posed lesser risk of developing
significant hypocalcaemia. In a recent study, it has been
pointed out by Danan and Shonka that vitamin D level is a
significant predictor of postoperative hypocalcaemia, even in
patients in whom =3 parathyroid glands were identified.35

Some reports have suggested preoperative calcium levels
to predict postoperative hypocalcaemia.34 Yamashita et al,
noted that patients developing hypocalcaemia had lower
preoperative calcium levels.33 But in our present study we
excluded patients with hypocalcaemia or any disorder of
calcium metabolism.

The number of parathyroid glands preserved during
surgery has an inverse relationship to the chances of
development of post-operative hypocalcaemia. There are
various opinions regarding the minimum number of
parathyroid glands to be preserved in order to prevent post-
operative hypocalcaemia as some reports suggested that at
least 3 parathyroids are to be saved whereas others are of the
opinion that at least 2 functional glands will be sufficient in
preventing postoperative hypocalcaemia.l3637 In our
observation patients with only two parathyroid glands
identified per-operatively has more chances of developing
hypocalcaemia & those in whom all four parathyroid glands
were preserved, very low risk of hypocalcaemia is associated.
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Furthermore, preservation of functional parathyroid gland
with intact blood supply is found to be of immense
importance than mere identification of the glands. Permanent
devascularisation & resultant hypoparathyroidism can be
prevented by clear anatomical knowledge & resorting to
meticulous dissection near the parathyroid gland and inferior
thyroid artery. Main branch of the inferior thyroid artery
along with its branches to parathyroid gland needs to be
identified prior to application of any ligature near the
parathyroid glands. Use of bipolar cautery forceps close to
the thyroid gland leaves the parathyroid glands laterally with
its blood supply unjeopardized. This technique was followed
in all the cases in our series. It has also been noted in studies
that searching for parathyroid glands increases the risk of
injury, further causing hypocalcaemia.3839 Literature review
shows that development of hypocalcaemia post-operatively
depends on experience of the surgeon & operative technique
used.4041 In the present study this factors were neutralised as
all the patients were operated by the same group of surgeons
well trained & experienced in thyroid surgery with
uniformity in the surgical technique.

In our series it has been noted that with increase in the
size of thyroid nodule, chances of hypocalcaemia increases,
which may be attributed to increasing anatomical distortion
& difficulty in parathyroid gland localization, leading to
increase in the chances of devascularisation of the
parathyroid glands. Another factor which have been found to
correlate with the development of post-operative
hypocalcaemia in the present study is the nature of primary
surgery. Patients undergoing completion thyroidectomy for
histopathological report of WDTC in a previously benign
(based on pre-operative FNAC) thyroid nodule entails
increased chances of development of post-operative
hypocalcaemia. Factors contributing to this may be more
chances of fibrosis & compromised vascularity to parathyroid
glands in a previously operated neck as well as unknown
functional status of the parathyroid glands on the previously
operated side. But this is in contrary to the findings of
Gonzdalez-Botas and Piedrahita#2z and Merchavy et al,43 who
reported that postoperative hypocalcaemia was less common
in patients with completion thyroidectomy than in patients
who underwent total thyroidectomy. However, other authors
like Godlewska P, et al reported incidence of
hypoparathyroidism to be 15.74% following radical thyroid
surgery versus 23.43% after completion thyroidectomy,
supporting the data obtained in the current study.*4 Other
factors like release of calcitonin into the circulation while
manipulating the thyroid gland per-operatively and post-
operative dilutional hypocalcaemia have also been implicated
by some authors in development of hypocalcaemia, although
these were beyond the scope of the present study.

CONCLUSIONS

In the present study, we have found that development of
hypocalcaemia post thyroidectomy is multifactorial, some of
which are predictable & some of which are correctable in
order to reduce the chances of development of
hypocalcaemia. Although we considered pre-operative
assessment of serum calcium, vitamin D & iPTH, which are
not normally ordered prior to routine thyroid surgery but
these are important predictors of development of
hypocalcaemia post-operatively, thus helping in identifying at
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risk patients. Furthermore, these are correctable factors pre-
operatively which reduce the risk of developing
hypocalcaemia post-operatively. In the post-operative period
also we monitored serum calcium level by serial monitoring
& early post-operative iPTH monitoring, which although
apparently incurs additional costs to the patients but overall
it helps in early identification of patients who are prone to
develop significant hypocalcaemia in combination with the
per-operative factors & ultimately helps in early institution of
definitive replacement therapy, preventing unnecessary
emergency readmission & helps in reducing the duration of
hospital stay by facilitating early discharge. Thus, overall
assessment of these parameters will result in reduced burden
on the healthcare system in a developing country like India.
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