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E-mail: esoctavian@gmail.com Introducere: Hipoparatiroidismul postoperator (PoSH) reprezinti

o complicatie cronica, frecventa, a tiroidectomiei totale. Mediana
(interval) incidentei PoSH tranzitor si permanent a fost raportata
a fi 27% (19-38%) si respectiv 1% (0-3%).
Material si Metoda: Am analizat retrospectiv foile de observatie a
552 de pacienti supusi interventiei de tiroidectomie, in departa-
mentului nostru de chirurgie, in perioada 2015-2017, cu scopul de
a evalua prevalenta PoSH si a identifica factorii ce tin de pacient si
boala, asociati cu hipocalcemia postoperatorie.
Rezultate: 171 (30.97%) de pacienti au dezvoltat PoSH, 88.37%
tranzitor, 11.63% permanent. Mediana (IQR) duratei hipocalcemiei
postoperatorii a fost de 60 (67.5) de zile. Parametrii biologici pre-
operatori au fost similari in lotul PoSH silotul martor, exceptand
mediana nivelului magneziului sericcare a fost semnificativ mai
mare in lotul cu PoSH [2.04 (0.17) vs. 1.89 (0.28) mg/dl, p=0.005].
In cazul pacientilor cu carcinom tiroidiandurata interventiei
chirurgicale a fost semnificativ mai mare la pacientii cu PoSH
comparativ cu lotul martor [135 (60) vs. 110 (43) minute, p=0.020].
La pacientii cu PoSH, mediana calciului seric postoperatora fost
Received: 30.08.2019 semnificativ mai mare in cazul pacientilor pentru care interventia
Accepted: 04.10.2019 chirurgicali a fost raportata ca dificild [8.2 (0.2) vs. 7.9 (0.6) mg/dl,
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p=0.043] simedia declinului calciului serica fost semnificativ mai marela pacientii cu disectie
centrald a gatului si limfadenectomie (1.94+0.59 vs. 1.68+0.56 mg/dl, p=0.033).

Concluzii: Datele noastre indica o prevalentd mare a PoSH, care este posibil sa creasca avand in
vedere cresterea numarului de tiroidectomii efectuate.Cercetari suplimentare sunt necesare pentru
a defini mai bine boala si a stabili tratamentul si masurile preventive adecvate.

Cuvinte cheie: hipoparatiroidism, tiroidectomie, hipocalcemie

Abstract

Background: Post-surgical hypoparathyroidism (PoSH) is a common long-term complication after
thyroid surgery. The reported median (range) incidence rates of temporary and permanent PoSH
was 27% (19— 38%) and 1% (0— 3%) respectively.

Material and Methods: We retrospectively analyzed the files of 552 patients who underwent
thyroidectomy in our surgery department between 2015- 2017 with the aim to assess the prevalence
of PoSH and to identify patient and disease related factors associated with postoperative
hypocalcemia.

Results: 171 (30.97%) patients developed PoSH, 88.37% transient, 11.63% permanent. The median
(IQR) duration of postoperative hypocalcemia was 60 (67.5) days. Preoperative biological
parameters were similar in PoSH and the control group, except median (IQR) serum magnesium
level that was significantly higher in PoSH group [2.04 (0.17) vs. 1.89 (0.28) mg/dl, p=0.005]. In the
subgroup of patients with thyroid carcinoma the surgery duration was longer in PoSH patients
compared to the control group [135 (60) vs. 110 (43) minutes, p=0.020]. In patients with PoSH,
median post-operative serum calcium was significantly higher in patients with reported difficult
surgery [8.2 (0.2) vs. 7.9 (0.6) mg/dl, p=0.043] and the mean serum calcium decrease was higher in
patients with cervical neck dissection and lymphadenectomy (1.94+0.59 vs. 1.68+0.56 mg/dl,
p=0.033).

Conclusions: Our data show a high prevalence of PoSH that is likely to increase given the rising
number of thyroid surgeries being performed. Further research is needed in order to better define
this condition, to establish appropriate treatment and preventive measures.

Key words: hypoparathyroidism, thyroidectomy, hypocalcemia

Introduction

Thyroidectomy represents the surgical and
often the curative treatment for some of the
thyroid pathologies. The procedure involves the
removal of the thyroid gland with the preserva-
tion of parathyroid glands. Even if the surgeon
is experienced, sometimes, after surgery, the
parathyroid glands are affected by vascular
injuries, postoperative hematomas or the
inadvertent removal of one or more parathyroid
glands (1). The parathyroid glands secrete
parathormone (PTH), a protein that regulates
the serum calcium concentration (2). Hypo-
calcemia due to insufficient PTH can be asymp-

tomatic or it can lead to serious cardiovascular,
respiratory and neuromuscular complications,
depending on the severity and the rapidity of
the onset (3).

There is not an international consensus
defining post-surgical hypoparathyroidism
(PoSH). The British Association of Endocrine
and Thyroid Surgeons defines postoperative
hypocalcemia as a plasmatic calcium level less
than 8.4 mg/dl in the first day after surgery.
Tardive hypocalcemia is defined as calcium or
vitamin D treatment requirement in order to
maintain normal calcium levels 6 months or
more after surgery (4). The PoSH can be
characterized by the presence of hypocalcemia
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associated with a low or an inadequate normal
level of parathyroid hormone (PTH) after neck
surgery (5).

According to the Rochester Epidemiology
Project, the prevalence of hypoparathyroidism
in the population of Olmsted County,
Minnesota was 37/ 100.000 people. The main
cause of hypoparathyroidism was neck
surgery (78%) with a prevalence of 29/ 100.000
people. In U.S.A. approximately 115.000
people suffer from hypoparathyroidism, with a
mean age of 58 + 20 years, 71% being women
(6). In Denmark, Underbjerg L. et al reported
an estimated prevalence of hypopara-
thyroidism after neck surgery of 22/ 100.000
and a prevalence of nonsurgical cases of 2.3/
1.000.000 (7,8). The percentage of hypopara-
thyroidism after neck surgery differed
according to the pathology for which the
surgery was performed, as follows: 33% in
thyroid cancer, 33% in multinodular goiter
and 10% in primary hyperparathyroidism (7).
The transient PoSH, defined as hypopara-
thyroidism which lasts less than 6 months,
affects 25.4 - 83% of patients after neck
surgery worldwide, in contrast with perma-
nent PoSH, defined as hypoparathyroidism
which lasts more than 6 months, which affects
0.12- 4.6% of patients (9,10).

There are both modifiable and non-
modifiable risk factors for PoSH that can be
related to patients, their disease or the type of
surgery performed, such as: low preoperative
calcium, magnesium and vitamin D levels (11-
14), autoimmune thyroid disease, retrosternal
nodular goiter, lack of an experienced surgical

team (5), the surgical technique (13), the
correct visualization of the parathyroid glands
(15, 16) and the number of viable parathyroid
glands that remain after surgery (5), lym-
phadenectomy for thyroid cancer or re-operation.

The aim of this study was to investigate the
prevalence of PoSH and to identify patient
and disease related factors associated with
postoperative hypocalcemia.

Materials and Methods
Patients and study protocol

We retrospectively analyzed the files of 586
patients who underwent thyroidectomy in our
surgery department between 2015-2017 with
the aim to assess the prevalence of PoSH and
to identify patient and disease related factors
associated with postoperative hypocalcemia.
Inclusion criteria: total thyroidectomy (n= 552),
presence of PoSH defined as serum calcium
levels below 8.4 mg/dl in the first day after
the surgery (n = 190). Exclusion criteria:
unilateral thyroid lobectomy (n = 34), no
calcium level evaluation before surgery
(n = 17) and low serum calcium levels before
surgery (n = 2). Studied patients with PoSH
(n = 171) were compared to 39 age, sex and
BMI matched control patients that did not
develop PoSH (Fig. 1).

We assessed a total of 210 patients, 187
women (89%), with a median age of 49, range
20- 82 years. The pathological diagnoses were:
multinodular goiter (113, 53.8%), thyroid
carcinoma (68, 32.4%) and Graves’ disease (29,

Total thyroidectomy
N=552

Unilateral thyroid lobectomy
N=34

Postoperative serum calcium < 8.4 mg/dl
N=190

Postoperative serum calcium > 8.4 mg/dl
N=362

1

No preoperative serum calcium available
N=17

Preoperative serum calcium < 8.4 mg/dI

PaSH
N=171

Control Group

N=2 N=39

Figure 1. Study design
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13.8%). Data collected from medical files were:
personal and family history, age, gender,
anthropometric measurements (weight,
height, BMI), the thyroid disease that
recommended the thyroidectomy, laboratory
findings before surgery [serum calcium, PTH,
25 hydroxyvitamin D, phosphorus, magnesium,
alkaline phosphatase, glycemia, creatinine,
TSH, FT4, anti-thyroid peroxidase antibodies
(TPOAD) levels], imagistic data before surgery
(ultrasound measurement of the thyroid
lobes), intraoperative data (duration of
the surgical intervention, neck dissection,
retrosternal goiter extension, surgical reinter-
vention and surgeon reported difficult
thyroidectomy), pathological data (thyroid
lobe measurement, dominant nodule maximum
diameter, the presence of parathyroid tissue,
anatomopathological diagnosis), laboratory
findings the first day after surgery (serum
calcium, serum calcium decline- calculated as
the difference between preoperative serum
calcium and first day postoperative serum
calcium), calcium and vitamin D treatment at
discharge, and long term follow-up data, at
least 6 weeks after surgery (long term serum
calcium- calculated as the mean serum
calcium level of all the available samplings
measured from the sixth week after surgical
intervention until last check up, hypocalcemia
duration- calculated from the surgical inter-
vention until the first sampling of a normal
serum calcium level, dosages of calcium,
vitamin D and treatment duration). Transient
PoSH was defined as hypoparathyroidism
lasting < 6 months. The reference values for
the studied serum parameters were: calcium =
8.4- 10.2 mg/ dL, PTH = 15-65 pg/ mL, 25-
hydroxyvitamin D = < 20 (deficit), 20-30 ng/
mL (insufficient), 30-100 ng/ mL (optimum),
phosphorus = 2.5-4.5 mg/ dL, magnesium =
1.6- 2.6 mg/ dL, alkaline phosphatase = 40-
150 U/ L, TSH = 0.4-4 pUl/'mL, FT4 = 0.89-
1.76 ng/dL, TPOAb = 5-35 UI/L.

Data Presentation and Statistical Analyses

Descriptive data are presented as means + SD,
medians with interquartile range (IQR) or

percentages. Shapiro-Wilk test was used to
assess the normality of data distribution.
Between- groups comparisons were carried
out using parametric (independent sample
t - test, one - way ANOVA) or nonparametric
(Mann- Whitney U- test, Kruskal- Wallis
one - way ANOVA) tests, as appropriate.
Chi square test and Fisher’s exact test were
used to compare proportions in large and
small groups, respectively. Relations between
continuous variables were analyzed using
Pearson’s correlation parametric coefficient or
Spearman’s Rho nonparametric correlation
coefficient. The SPSS statistical package for
Windows, version 20.0. (IBM Corp. Released
2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.), was
used to perform all statistical analysis. A
p value <0.05 indicated statistical significance.

Results

A total number of 171 patients, 153 women
(89.5%), median (IQR) age 49 (22) years,
developed hypocalcemia the first day after
surgery, rendering the prevalence of PoSH to
30.97%, out of which 88.37% was transient and
11.63% permanent.

Demographic, clinical and preoperative
laboratory findings of the 171 patients with
PoSH were not significantly different when
compared to 39 age, sex and BMI matched
controls that did not develop PoSH after total
thyroidectomy, except the median preoperative
serum magnesium level that was significantly
higher in PoSH group compared to controls
[2.04 (0.17) vs 1.89 (0.28) mg/dl, p=0.005]
(Table 1). In PoSH group, although, all the other
preoperative biological parameters were similar
in both genders (data not shown), median serum
magnesium [2.04 (0.15) vs. 1.86 (0.36) mg/dl,
p=0.031] and mean phosphorus levels (4.02 +
0.47 vs 3.4 + 0.2 mg/dl, p=0.031) were signifi-
cantly higher in women compared to males.

First day postoperative median serum
calcium levels [7.9 (0.6) vs 8.8 (0.5) mg/dl,
p<0.001] (Fig. 2 and long term follow-up
serum calcium levels [9 (0.78) mg/dl vs. 9.55
(0.4) mg/dl, p<0.001], were significantly lower
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Table 1.  Demographic, clinical and preoperative laboratory characteristics of the 171 patients with PoSH
compared to the age, sex and BMI matched controls
Parameter PoSH group Control group P value
(N=171) (N=39)
Gender - N, (%)
Female 153 (89.5%) 34 (87.2%) 0.77
Male 18 (10.5%) 5 (12.8%) 0.43
Age — median (IQR) (years) 49 (22) 49 (21) 0.64
BMI — median (IQR) (kg/m2) 28.15 (7.3) 27.92 (6.83) 0.79
Serum calcium — mean= SD (mg/dl) 9.48 + 0.41 9.57 £ 0.36 0.20
Serum phosphorus — mean+ SD (mg/dI) 3.97 £ 0.48 3.81 £ 0.36 0.38
Serum magnesium — median (IQR) (mg/dl) 2.04 (0.17) 1.89 (0.28) 0.005
Alkaline phosphatase — median (IQR) (U/l) 74 (32.5) 67 (26) 0.88
Creatinine — median (IQR) (mg/dl) 0.73 (0.12) 0.72 (0.13) 0.84
PTH — mean = SD (pg/ml) 58.69 + 18.42 43.86 + 13.61 0.30
25-hydroxyvitamin D — mean= SD (ng/ml) 22.73 = 11.04 23.59 = 9.60 0.89
TSH - median (IQR) (pUl/ml) 0.83 (1.85) 1.23 (2.26) 0.43
FT4 — median (IQR) (ng/dl) 1.04 (0.27) 1.07 (0.34) 0.60
TPOAb — median (IQR) (Ul/ml) 12 (101.57) 10 (0.75) 0.20
in PoSH group compared to controls. The (Table 2).

mean serum calcium decline after thyroidectomy
was significantly higher in PoSH group
compared to controls (1.72+0.57 vs 0.74 + 0.44
mg/dl, p<0.001). When analyzing all the 210
patients studied, serum calcium decline was
positively correlated to the duration of the
surgical intervention (r=0.166, p=0.027). We
found no other significant difference between
first day postostoperative biological parame-
ters, surgical and pathology reports data in
PoSH patients compared to the control group

Although, all the other postoperative bio-
logical, surgical and pathological parameters
were similar in both genders (data not shown),
in the PoSH group, the median surgical inter-
vention time was significantly longer in males
compared to females [160 (78) vs. 130 (52)
minutes, p=0.030].

In the subgroup of patients with thyroid
carcinoma the surgery duration was longer in
PoSH patients compared to the control group
[135 (60) vs. 110 (43) minutes, p=0.020].

In the PoSH group, the median first day
postoperative serum calcium level was

10.00- [p<0.001] significantly higher in patients with surgeon

3 . reported difficult thyroidectomy [8.2 (0.2) vs.
% 9.00- % 7.9 (0.6) mg/dl, p=0.043]. Also, the mean

3 - serum calcium level decline was significantly

£ 200 ) higher in patients with lymph nodes cervical

g sl neck dissection compared to those without

£ o0l (1.94 + 0.59 vs. 1.68 +0.56 mg/dl, p=0.033). Our

_E-_’L 8 data showed that, in patients with PoSH,

§ oo there was a weak positive correlation between

E age and preoperative (p=0.181, p=0.018),
£ s.00] respectively age and first day postoperative
PosH Group Control Group (p=0.260, p=0.001) serum calcium levels.

Figure 2.  The median first day postoperative serum calcium Furthermore, first day postoperative serum
levels in PoSH patients compared to the control group  calcium levels were positively correlated to the
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Table 2.  Postostoperative biological parameters, surgical and pathology reports data in PoSH patients
compared to the control group
Parameter PoSH group Control group P value
(N=171) (N=39)

First day postoperative biological parameters
Serum calcium — median (IQR) (mg/dI) 7.9 (0.6) 8.8 (0.5) <0.001
Serum calcium decline — mean=+ SD (mg/dl) 1.72 = 0.57 0.74 = 0.44 <0.001
Serum phosphorus — mean=+ SD (mg/dl) 5.26 = 1.32 426 + 1.07 0.23
Serum magnesium — mean= SD (mg/dl) 1.69 = 0.16 1.60 = 0.07 0.48
Surgical data
Surgery duration — median (IQR) (min) 130 (55) 123.5 (47) 0.29
Re- operative thyroid surgery, (%) 2.3 2.6 1
Surgeon reported difficult thyroidectomy, (%) 8.3 6.2 1
Retrosternal goiter, (%) 7 2.6 0.47
Intraoperative parathyroid injury, (%) 0.7 0 1
Inadvertent excision of parathyroid tissue, (%) 3.5 5.1 0.64
Cervical neck dissection and lymphadenectomy, (%) 15.2 17.9 0.67
Pathology report data
Lymph node metastasis, (%) 68.8 25 0.25
Extra glandular invasion, (%) 38.5 35.7 0.85
Intrathyroidal calcifications, (%) 18.1 30.8 0.07
Thyroid disorder - histological diagnosis — N, (%)

Benign 117 (68.4) 25 (64.1) 0.60

Malignant 54 (31.6) 14 (35.9)
Chronic autoimmune thyroiditis, (%) 31 33.3 0.77
Histological thyroid volume* — median (IQR) (ml) 39.51 (43.18) 33.05 (47.18) 0.32
Maximum tumor diameter — median (IQR) (mm) 12 (20) 17.5 (16) 0.18
Long-term biological parameters
Serum calcium — median (IQR) (mg/dI) 9 (0.78) 9.55 (0.4) <0.001
Serum phosphorus — median (IQR) (mg/dl) 412 (0.91) 3.7 (0.77) 0.18
PTH — mean = SD (pg/ml) 37.54 + 21.33 51.13 + 13.49 0.23
25-hydroxyvitamin D — mean = SD (ng/ml) 23219 22.89 = 2.93 0.95

*V(ml)= 0.479 x d x w x | (cm) for each lobe. (17)

duration of hypocalcemia (p=0.320, p=0.036)
and long-term serum calcium levels were
negatively correlated to the maximum
diameter of the dominant thyroid nodule (p= -
0.350, p=0.031). In our PoSH patients, the
time duration of postoperative hypocalcemia,
defined as the time between surgery and the
first normal serum calcium level, varied
between 30 to 365 days, with a median of 60
(67.5) days.

Discussions

In adults, the most common cause of acquired
hypoparathyroidism is surgery, constituting

75% of all cases (18). Postsurgical hypopara-
thyroidism can occur after thyroid, parathyroid
or radical neck surgery for head and neck
cancer, and it may be transient, with recovery
in days to months, permanent or even inter-
mittent, due to decreased parathyroid reserve.
Serum calcium and albumin should be
monitored in the evening of surgery and the
next morning after near- total or total
thyroidectomy. The reported incidence of post-
surgical hypocalcaemia varies significantly in
the literature, the variation thought to be
partly due to differences in the definitions
used. Our study showed that the prevalence of
PoSH was 30.97% (88.37% transient, 11.63%
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permanent) and the median (IQR) duration of
postoperative hypocalcemia was 60 (67.5)
days, consistent with data provided by other
observational studies and the meta-analysis
published by Edafe et al., which reported a
PoSH prevalence of 28% (13).

Hypoparathyroidism occurs particularly
when the goiter is extensive and anatomic
landmarks are displaced and obscured during
surgery. In our PoSH group, the main thyroid
disorders for which thyroidectomy was recom-
mended were: multinodular goiter (53.8%),
thyroid carcinoma (32.4%) and Graves’ disease
(13.8%), similar with recently published data
by Galy- Bernadoi et al (19).

In patients with hypoparathyroidism the
main biochemical finding is hypocalcemia
with a low or inappropriately normal serum
PTH level. In addition, most patients with
hypoparathyroidism have an elevated serum
phosphorus level, usually normal serum
25-hydroxyvitamin D, normal or low 1,25-
dihydroxyvitamin D concentrations and
normal magnesium and creatinine levels.

As previously reported by Edafe et al., we
found no difference between preoperative
serum calcium levels in PoSH patients com-
pared to controls. Furthermore, our results
showed that PoSH patients had a sharper fall
in serum calcium levels than controls after
operation, which is in accordance with the
results published by Walsh et al (20).
Regarding preoperative PTH levels, correla-
tive to the results of Brophy et al., we found no
difference between patients with PoSH and
controls (21). Some authors highlighted the
importance of postoperative PTH measure-
ments and the fact that a postoperative PTH
fall could predict the development of PoSH
(22,23). Unfortunately, in our retrospective
study postoperative PTH levels were not
consistently available. Preoperative 25 hydroxy-
vitamin D levels were not significantly different
in PoSH patients compared to controls, consis-
tent with the prospective study of Lee et al.
that found no correlation between postopera-
tive serum calcium levels and preoperative
serum vitamin D levels, and stated that post-
operative serum calcium levels were similar in

vitamin D deficit patients vs normal vitamin
D group (24). Despite this, it appears reasonable
to screen for vitamin D deficiency in patients
undergoing thyroid surgery as part of pre-
operative workup and treat them appropriately
in order to reduce both incidence and severity of
postoperative hypocalcaemia (1). Our results
showed that preoperative serum magnesium
levels were significantly higher in PoSH group
compared to controls and postoperative serum
magnesium levels were not different in the
two groups. Other studies have also found no
association between postoperative serum
magnesium and post-thyroidectomy hypo-
calcaemia (25,26). In contrast, Brophy et al.
found similar preoperative serum magnesium
levels in both groups, but lower postoperative
serum magnesium levels in patients with
PoSH (21). The differences between these
studies may be attributed, in our case, to the
smaller number of patients with measured
postoperative serum magnesium. Miah et al.
found a high preoperative serum alkaline
phosphatase in patients with postoperative
hypocalcemia, not sustained by our data that
showed similar preoperative serum alkaline
phosphatase in the two groups (27). Regarding
the preoperative serum creatinine, thyroid
hormones and serum phosphorus, in line with
previous data from Edafe et al. (13), we found
no significant differences between the two
groups analyzed.

Factors such as surgical technique, use of
specific hemostatic techniques and parathyroid
imaging are considered preventive measures,
while several surgical factors may help in
predicting the risk of PoSH. All our surgical
(surgery duration, re-operative thyroid surgery,
surgeon reported difficult thyroidectomy,
retrosternal goiter, intraoperative parathyroid
injury, inadvertent excision of parathyroid
tissue, cervical neck dissection and lympha-
denectomy) and pathology reports (lymph node
metastasis, extra- glandular invasion, intra-
thyroidal calcifications, histological diagnosis,
chronic autoimmune thyroiditis, histological
thyroid volume, maximum tumor diameter)
data investigated were similar in the two
groups, in contrast to the results from Edafe et
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al., which highlights the importance of these
parameters in PoSH onset (13). Yet, in our 171
PoSH patients, the median first day postopera-
tive serum calcium level was significantly
higher in patients with surgeon reported
difficult thyroidectomy that might be attributed
to increased attention paid by the surgeon in
difficult operations. The need for a prophylactic
central compartment lymph node dissection
remains a controversial issue in the manage-
ment of patients with thyroid cancer without
clinical or radiological evidence of cervical
lymphadenopathy, the primary concern being
the increased incidence of hypoparathyroidism
(28). Our study confirmed that mean serum
calcium level decline was significantly higher in
patients with lymph nodes cervical neck dissec-
tion compared to those without. In the subgroup
of patients with thyroid carcinoma the surgery
duration was longer in PoSH patients compared
to the control group corresponding to the results
of Lang et al (29). Younger PoSH patients
presented lower preoperative and first day post-
operative serum calcium levels. Furthermore,
patients with shorter duration of hypocalcemia
had lower first day postoperative serum calcium
levels and long-term serum calcium levels were
lower in patients with larger thyroid nodules.

Our study has some strengths as well as
several limitations. Although we have addressed
an important and frequent complication of
thyroidectomy and we have studied a relatively
large population of PoSH patients, we cannot
exclude that we could have missed associations
of smaller magnitude due to low statistical
power. Another limitation is the retrospective
nature of the study that led to important
missing data.
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