Case study

PREDICTIVE FACTORS OF POST-THYROIDECTOMY HYPOCALCEMIA: EXPERIENCE OF THE SURGERY A
DEPARTMENT AT IBN SINA HOSPITAL.

Abstract
Summary:

Post-thyroidectomy hypocalcemia remains a frequent complication, hence the need to find predictive
factors to improve preoperative risk assessment and reduce complications. This retrospective study
carried out in the Surgical Department A of Ibn Sina Hospital from 2007 to 2022, examined 539 cases
of thyroidectomy. The aim is to identify factors influencing postoperative hypocalcemia, whether
transient or permanent. Parameters include age, sex, medical history, preoperative symptoms, thyroid
hormone levels, diagnosis, type of surgery, detection of parathyroid gland, incidentaloma, lymph node
dissection, and operator expertise. The results indicate that 31.91% of patients developed
postoperative hypocalcemia, 6.39% of whom required prolonged calcium supplementation.
Significantly associated factors were female gender, preoperative hyperthyroidism, total
thyroidectomy, accidental parathyroidectomy, multinodular goiter, whether or not parathyroid glands
were detected, parathyroid incidentaloma, surgical expertise and hematoma or haemorrhage
requiring revision surgery. Surgical history, hypertension, and diabetes did not have a statistically
significant impact. Understanding these predictive factors is crucial for refining surgical strategies,
optimizing patient care, and potentially reducing the hospitalization costs associated with post-
thyroidectomy hypocalcemia. Further studies should explore the interaction between these factors
and refine risk prediction models to improve patient outcomes.
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Introduction

The occurrence of hypocalcemia after thyroidectomy is partly linked to revascularization or accidental
excision of the parathyroid glands during the operation, as they secrete parathyroid hormone, which

helps to regulate blood calcium levels [1].

Post-thyroidectomy hypocalcemia can be profound but is reversible in many cases. It can be transient
or permanent and can lead to high hospitalization costs in the event of calcium supplementation. It
can be either asymptomatic or symptomatic, ranging from minor signs to major complications leading

to hypocalcaemic tetany. It is the most common complication of thyroidectomy [2].

Many endocrine surgeons are interested in early prediction of hypocalcemia to prevent serious

complications and possibly start treatment to reduce the length of hospital stay.

This retrospective observational study aimed to prevent or develop a better management strategy for
hypocalcemia in patients undergoing different types of thyroidectomy for different thyroid pathologies,
based on factors that could be used as predictors of postoperative, transient, or permanent

hypocalcemia.



Methodology

We conducted a retrospective study using patients' medical records and computerized data where
available, from January 2007 to December 2022, of patients undergoing thyroid surgery in the "A"

surgery department of Ibn Sina Hospital for various thyroid pathologies.
Patients with concomitant parathyroid disease and renal failure were excluded from this study.

The parameters studied were: age, sex, medical history and history of thyroid surgery, pre-operative
symptoms, pre-operative TSH level, diagnosis, type of surgery, detection of parathyroid glands during

surgery, discovery of parathyroid incidentaloma, type of lymph node dissection and quality of surgeon.

The group of postoperative hypocalcemia was correlated with the different parameters studied to label

those that were statistically significant.

Qualitative variables are represented by frequencies and percentages. Differences in frequencies
between groups and the statistical significance of the different factors were calculated using Fisher's
exact test or the CHI 2. Odds ratios and 95% Cls for each variable and a p-value < 0.05 were

considered statistically significant.

Results

From January 2007 to December 2022, we compiled 539 records of patients who had undergone
thyroid surgery in the "A" surgery department of the Ibn Sina Hospital in Rabat for various thyroid
pathologies and who met our inclusion criteria.

Parameters correlated with the post-operative hypocalcemia group included age, sex, medical and
surgical history, pre-operative symptoms, pre-operative TSH level, diagnosis, type of surgery,
detection of parathyroid glands during surgery, discovery of parathyroid incidentaloma, type of lymph
node dissection and quality of operator.

In our study, 172 patients (31.91%) developed postoperative hypocalcemia (i.e.<80 mg/l), including

11 with permanent hypocalcemia requiring indefinite calcium supplementation.
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Fig 1. Distribution of Postoperative Calcium Levels

e Age:

The mean age of patients who developed postoperative hypocalcemia was 46.31 = 13.7 years

compared with 47.7 +/- 14.6 years for patients who did not develop hypocalcemia, with p = 0.477.
e Genre:

We found that 161 female patients (33.40%) versus 11 (19.29%) male patients developed
postoperative hypocalcemia, with OR: 0.48, Cl [0.24-0.95] and p = 0.031.

Table 1.Male and female patients developed postoperative hypocalcemia

Post-operative Normal Total khi-deux Value of p
hypocalcemia  postoperative

blood calcium

levels
Women 161 321 482
Men 11 46 57
Total 172 367 539 4,67 0,031

e Previous thyroid-related surgery:



In our series, post-operative hypocalcemia was observed in 19 patients (24.67%) with a history of
thyroidectomy, compared with 153 patients (33.11%) undergoing thyroidectomy for the 1st time, with
p = 0.14. It was transient in 18 patients (23.37%) and permanent in 1 patient (1.29%). It was transient
in 18 patients (23.37%) and permanent in 1 patient (1.29%).

e HBP

Of the patients with postoperative hypocalcemia, 22 (24.71%) were hypertensive compared with 150
(33.33%) who were not; p=0.11.Hypocalcemia was transient in 21 patients (23.59%); p=0.15. It was
permanent in 1 patient (1.12%), p=0.50.

e Diabetes

Of 172 patients who developed post-operative hypercalcemia, 13 (27.08%) were diabetic versus 159
patients (0.32%) who were not (p=0.45). Hypocalcemia was transient in the 13 patients (p=0.45).

There was no permanent hypocalcemia in diabetics (p=0.29).
¢ Diagnosis:

Post-thyroidectomy hypocalcemia was observed in 124 patients (35.63%) diagnosed as Multi-Nodular
Goiter (MNG) versus 48 patients (25.13%) with another diagnosis, with p=0.012.

It was transient in 113 patients (32.47%) with p= 0.07 and permanent in 11 patients (3.16%).
None of the patients with another diagnosis developed permanent hypocalcemia, with p = 0.013.

Table 2. MNG and other diagnosis developed postoperative hypocalcemia

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

MNG 124 224 348
Other diagnosis 48 143 191
Total 172 367 539 6,26 0,012

e Presence of pre-operative symptoms:

Concerning preoperative symptoms, of the 172 patients who developed postoperative hypocalcemia,
152 (34.78%) had preoperative symptoms versus 20 patients (19.60%) who had no preoperative
symptoms, with p= 0.003.

Transient hypocalcemia was observed in 143 symptomatic patients (32.72%) with p=0.003 versus 9

cases of permanent hypocalcemia (2.05%) with p=0.94.



Table 3.Presence of pre-operative symptoms

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Pre-operative 152 285 437

symptoms

No pre-operative 20 82 191

symptoms

Total 172 367 539 8,76 0,003
e TSHus

Of the 172 patients who developed post-thyroidectomy hypocalcemia, 64 (36.15%) had preoperative
hyperthyroidism compared with 108 patients (29.83%) with normal TSH levels, with p<0.001.

Transient hypocalcemia was observed in 61 patients (34.46%) with p<0.001. It was permanent in 3

patients (1.69%) with p=0.13.

Table 4.Transient hypocalcemia

Post-operative ~ Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Pre-operative 64 3 67

hyperthyroidism

TSH normal 108 364 472

Total 172 367 539 142,49 < 0,001

e Type of intervention

Two patients (3.57%) developed postoperativehypocalcemia after isthmolobectomy, compared with

170 patients (35.19%) in the second group who had bilateral surgery, p<0.001.

Among patients who underwent total thyroidectomy, it was transient in 159 (32.92%) and permanent

in 11 (2.27%) with p<0.001.



None of the patients who underwent isthmolobectomy developed permanent hypocalcemia, with p =
0.25

Table 5.isthmolobectomy developed permanent hypocalcemia

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Isthmolobectomy 2 56 58
Total thyroidectomy 170 311 481
Total 172 367 539 24,23 < 0,001

e Detection of parathyroid glands

In our study, 481 patients (89.23%) underwent total thyroidectomy. Of the 445 patients who had more
than 2 parathyroid glands seen during the operation, 158 (35.50%) developed postoperative
hypocalcemia versus 12 patients (35.29%) of the 34 patients who had less than 2 parathyroid glands

seen during the operation, with p<0.001.

Table 6.parathyroid glandsdeveloped postoperative hypocalcemia

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

More than 2 158 289 445
parathyroid glands

seen

Less than 2 14 78 92
parathyroid glands

seen

Total 172 367 539 14,41 < 0,001

Of the 56 patients (10.38%) who underwent isthmolobectomy, 1 patient (2.38%) out of the 42 in whom
both parathyroid glands were seen, developed hypocalcemia versus 1 patient (9.09%) out of the 11

patients who had only 1 parathyroid gland seen during surgery, with p = 0.4.

e Parathyroid incidentaloma:



Among patients with postoperative hypocalcemia, 4 (80%) had a parathyroid incidentaloma out of the

5 incidentalomas, compared with 168 (31.46%) out of 534 without incidentaloma, with p=0.02.

Table 7.Parathyroid incidentaloma

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Parathyroid 4 1 5

incidentaloma

No

parathyroid 168 366 534

incidentaloma

Total

172 367 539 5,37 0,02

-Inadvertent parathyroidectomy and self-implantation of parathyroid glands:

Of the 42 patients who underwent inadvertent parathyroidectomy, 18 patients (42.86%) developed
post-operative hypocalcemia compared with 154 patients (30.98%) without inadvertent removal of the

parathyroid glands, with p=0.11.

Postoperative hypocalcemia was observed in 17 patients (42.50%) out of the 40 patients who
benefited from the parathyroid gland autograft versus 155 patients (31.06%) who did not, with p=0.13.

These were transient hypocalcemia
¢ Dissection:

Postoperative hypocalcemia was observed in 8 patients (38.09%) out of the 21 who underwent
anterior cervical dissection versus 8 patients (36.36%) out of the 22 who underwent posterolateral

neck dissection, with p=0.9. The hypocalcemia was transient.

Eleven patients (36.66%) out of the 30 who underwent bilateral cervical dissection developed
postoperative hypocalcemia, whereas 5 patients (22.72%) out of the 22 who underwent unilateral
cervical dissection developed postoperative hypocalcemia, with p=0.28. These were transient

hypocalcemia.
e Surgical expertise:

Of the 51 surgical procedures performed by residents, 10 (19.60%) developed postoperative
hypocalcemia, compared with 162 patients (33.19%) operated on by senior surgeons (p=0.048).



Table 8.Surgical procedures developed postoperative hypocalcemia

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Resident 10 41 51
Surgeon 162 326 488
Total 172 367 539 3,92 0,048

Transient hypocalcemia was observed in 9 patients (17.64%) operated on by residents versus 152
patients (10.65%) operated on by chief surgeons, with p=0.045.

Permanent hypocalcemia was observed in 1 patient (1.96%) whose operation was performed by
residents versus 10 patients (0.20%) whose operations were performed by chief surgeons, with
p=0.95.

e Post-thyroidectomy hematomas and haemorrhages requiring repeat surgery:

Of the 10 patients who required emergency reoperation, 6 (60%) developed postoperative
hypocalcemia after the emergency reoperation, compared with 166 patients (31.38%) who did not
undergo any reoperation (p=0.054).

Table 9.Post-thyroidectomy hematomas and haemorrhages requiring repeat surgery

Post-operative  Normal post- Total Chi-square Value of p
hypocalcemia operative blood

calcium levels

Surgical revision 6 4 10

No repeat surgery 166 363 529

172 367 539 3,7 0,054

Discussion

In this study; female gender, preoperative hyperthyroidism, preoperative hypocalcemia, total
thyroidectomy, inadvertent para thyroidectomy, multinodular goiter, preoperative hyperthyroidism,
number of parathyroid glands detected, parathyroid incidentaloma, surgical expertise, hematoma or
haemorrhage, were statistically significant variables.



On the other hand, variables that were significant in other studies were not significant in ours. These
included: old age, Graves' disease, thyroid cancer, previous cervical dissection, and thyroid volume.

We also found that hypertension and diabetes were not significant variables.

Numerous studies have evaluated possible risk factors for post-thyroidectomy hypocalcemia, some of
which have been generally accepted.

However, establishing these risk factors remains a challenge. In our study, we evaluated the
biological, clinical, and surgical factors that may influence the development of post-thyroidectomy
hypocalcemia.

In our series, 31.91% of patients developed postoperative hypocalcemia, 93.60% of whom recovered
before 12 months (transient hypocalcemia), without needing replacement therapy for at least 1 month,
while 6.39% needed to maintain calcium supplementation for more than 12 months after surgery
(permanent hypocalcemia). The British Association of Endocrine and Thyroid Surgeons audit [3]
reported rates of 27.4% and 12.1%. The reported rate of postoperative hypocalcemia varies from
study to study due to a lack of consensus on the definition and criteria for postoperative
hypocalcemia[4].

e Type

In the present study, the sex ratio was disproportionately high (482 women versus 57 men [89.42%
versus 10.58%]), and postoperative and transient hypocalcemia was significantly more frequent in
women in the statistical analyses (p=0.03) and similar to the literature [5;3;6].

A priori, we relate these results to the fact that in our series, as in several others, women are more
exposed than men to developing thyroid pathology due to several causes.

However, in rare cases, some studies have reported conflicting results regarding the female sex as a
risk factor for post-thyroidectomy hypocalcemia [65]. In our study, we did not control for possible
confounding factors that could partly explain our results because the female sex has various factors
that may interact with calcium levels. Women are more likely to have a disease associated with a
variety of hormones, such as menopausal syndrome, osteoporosis, and vitamin D deficiency. Thus,
assessments of bone mineral density, menstrual status, and other hormone levels may be necessary
[8; 9]. However, preoperative vitamin D and preoperative bone mineral density were not measured in
our study.

Furthermore, as shown in previous studies, vitamin D levels are lower in women [10]. It is thought that
preoperative vitamin D levels may predict post-thyroidectomy hypocalcemia [8]. A Moroccan study by
Allali F [9] of 415 women aged between 24 and 77 showed that vitamin D deficiency (VDD) affects
more than 90% of Moroccan women. In Morocco, vitamin D deficiency is linked to a lifestyle that does
not favour exposure to the sun, particularly in clothing covering the whole body, and the lack of
outdoor activities that limit exposure to the sun.

e Preoperative hyperthyroidism:

In our study population, preoperative hyperthyroidism was significantly associated with transient
hypocalcemia (p<0.001).

This result correlates with the literature which has found that the incidence of transient hypocalcemia
appears to be higher in thyrotoxic patients compared with euthyroid patients undergoing
thyroidectomy for other benign non-toxic thyroid nodules. [11].



In addition, a diagnosis of hyperthyroidism is independently associated with a difficult thyroidectomy
[12; 13] which may be due to hypervascularisation of the thyroid gland during hyperthyroidism.

Other studies suggest that the risk of hypocalcemia is not reduced by correcting hyperthyroidism a
few weeks before thyroidectomy [14]. It is correlated with serum levels of free thyroxine before
treatment [15] and with markers of bone turnover, such as serum alkaline phosphatase [16] and
urinary hydroxyproline [17]. Euthyroidism before surgery and, more importantly, a prolonged period of
euthyroidism before surgery may prevent the occurrence of postoperative hypocalcemia in patients
with hyperthyroidism.

e Type of intervention:

In this case series, our patients were divided into 2 groups according to the type of procedure; group
1 comprised patients undergoing isthmolobectomy, and group 2 comprised patients undergoing total
thyroidectomy.

We found the rate of post-operative and transient hypocalcemia to be significantly higher in the 2nd
group of patients who had undergone total thyroidectomy (p<0.001).

This may seem like an obvious result, as during isthmolobectomy, only one side is explored, exposing
only 2 parathyroid glands while the contralateral lobe remains intact. It is known that only one
functional gland is capable of maintaining calcium metabolism at normal values [18].

e Dissection:

In this study, central cervical dissectionand lateral cervical dissection (LCC) were found to be
insignificant (p=0.28), whereas the extent of anterior cervical dissection was significant in the
development of post-thyroidectomy hypocalcemia (p=0.038).

Patients who underwent total thyroidectomy had a higher rate of transient post-operative
hypocalcemia than patients who underwent isthmolobectomy.

Considering the general anatomy and location of the parathyroids, it is less likely that LCC affects the
development of hypoparathyroidism. In a retrospective study of 1030 patients who underwent total
thyroidectomy, they found that the extent of the was significant in the same way as our results [19].

o |dentification of parathyroids:

In our study, Para identification was significantly associated with the occurrence of transient or
permanent hypocalcemia (p<0.001). However, patients undergoing bilateral surgery who had fewer
than 2 parathyroid glands identified during surgery had a lower incidence of transient hypocalcemia
post-thyroidectomy than those who had more than 2 parathyroid glands seen during surgery (34
versus 445). This correlates with a study of 569 patients which found that when the extracapsular
technique was adopted during total thyroidectomy, identifying fewer parathyroid glands in their
orthotopic positions not only reduced the risk of temporary and prolonged hypoparathyroidism but
also shortened recovery from prolonged hypoparathyroidism [20]. Some authors suggest that this is
due to the risk of injury inherent in parathyroid manipulation [21]. However, there is no consensus on
the recommendation to identify parathyroid glands to retain them or on the minimum number of
glands to retain [22]. In a retrospective study of 254 patients, the authors suggest that careful
dissection of the thyroid capsule as close as possible to the thyroid parenchyma and identification of
the paras before ligation of the inferior thyroid artery are important both to avoid damage to the
structure and vascularization and to avoid accidental removal with the thyroid lobe [23].



e Parathyroid incidentaloma

We found that 5 patients (0.92%) had a parathyroid incidentaloma discovered during the operation.
Four of them (80%) presented with postoperative hypocalcemia, with p=0.02. It was transient in 3
patients (75%), with p=0.13. And permanent in 1 patient (25%), with p=0.004. Our results are superior
to those reported by I. Benabbad et al. in a prospective study, with an incidence of 1% of primary
hyperparathyroidism revealed by post-thyroidectomy hypocalcemia[24]. Carnaille et al report an
incidence of 0.6% [24;25] in their study, Hellman et al have an incidence of 2% [26],and in the most
recent study (Abboud et al.) an incidence of 1.9% [27].

Indeed, in the absence of major recurrence risk, we decided to resect any parathyroid incidentaloma
to avoid the risks of subsequent surgery, as incidentally discovered parathyroid hyperplasia could
represent a pre-pathological state leading to HPTP [24].

e Age:

In this study, we found no significant difference in mean age between patients who developed
postoperative hypocalcemia and those who did not (46.31 + 13.7 versus 47.7 £ 14.6 years, p= 0.477).
The same was true for transient hypocalcemia (49.2+/- 13.7 years versus 47.5 +/- 14.5 years,
p=0.234) and permanent hypocalcemia (39.6+/-9.8 years versus 48.2+/-14.3 years, p= 0.092). This
could be explained by the fact that in our study the mean age of the population (48.5 £ 14.3 years) is
much younger than in the literature [23; 28]. However, there are studies similar to ours that have
noted a limited association between advanced age and thyroidectomy outcome. A prospective study
[29] of a population of 85 patients and 44 thyroidectomised patients aged 21-35 years versus = 65
years respectively, showed no difference in complication rates between younger and older patients.
The influence of age on post-thyroidectomy hypocalcemia still needs to be clarified given other
confounding patient and disease factors. Advanced age is associated with vitamin D deficiency [30],
probably due to reduced skin 7- dihydrocholesterol, decreased renal 1a hydroxylase activity, and
reduced calcium absorption [31].

e History of thyroid surgery:

Contrary to some studies which conclude that totalization may increase postoperative complications
such as hypoparathyroidism [32]. In our study, we found an increased incidence of postoperative,
transient, and permanent hypocalcemia in patients undergoing thyroidectomy for the 1st time, but it
was not statistically significant (p = 0.14). Similarly, to our results, a retrospective study carried out at
the McGill University Thyroid Cancer Centre, Montreal, Quebec, Canada, reported that the
occurrence of transient hypocalcemia was significantly lower in the totalization group than in the total
thyroidectomy group. And that transient hypocalcemia occurred in 1.5% of patients after totalization
and 12.5% after total thyroidectomy but there was no significant difference in the occurrence of
permanent hypocalcemia between the two groups [33].

In the case of totalization, the devitalized parathyroid may be revascularised before the second
operation because of the time lag between thyroidectomy for totalization and the 1st operation. This
may reduce the rate of post-thyroidectomy hypocalcemia[34].

Some research suggests that totalization may increase postoperative complications such as
hypoparathyroidism, particularly when performed by inexperienced surgeons [35]. It is known that
sufficiently experienced surgeons can perform iterative thyroidectomy with low morbidity [36]. The
difficulty in performing thyroidectomy is due to postoperative fibrosis and therefore the increased risk
of damage to the parathyroid glands [40]. They recommend that the final thyroidectomy should be
performed within 10 days or at least 3 months after the first operation to avoid postoperative fibrosis in
the surgical field [36; 37].



e Hypertension and diabetes

Regarding the relationship between the occurrence of postoperative, transient, and permanent
hypocalcemia and hypertension, we found no significant difference (p = 0.11). We did not find any
information on the relationship between hypertension and post-thyroidectomy hypocalcemia in the
literature. However, a retrospective study of a sample of 2559 patients found that hypertension was
related to the occurrence of another complication of thyroidectomy; postoperative hematomas. Their
study found that 16 of 32 patients (50%) who underwent revision surgery had hypertension; the
incidence of hematomas was 2.09% in hypertensive patients and 0.89% in patients without
hypertension (p<0.05) [38]. In our study, none of the patients who developed hematomas or
haemorrhages had hypertension.

The same result was observed about diabetes; there was no significant difference between diabetic
and non-diabetic patients about the occurrence of postoperative (p=0.45), transient (p=0.45), and
permanent (p=0.29) hypocalcemia. No information was found regarding the relationship between
diabetes and post-thyroidectomy hypocalcemia.

e Surgical expertise:

In our study, we found that there was a significant difference in postoperative hypocalcemia between
procedures performed by senior surgeons and residents (p = 0.047). We found that post-
thyroidectomy hypocalcemia was more prevalent with surgeries performed by senior surgeons
(33.19% versus 19.60%). This may be because senior surgeons performed many more procedures
than the residents they supervised.

In the literature, the surgeon's experience is relevant to avoid post-thyroidectomy complications in
general. A multicenter prospective cross-sectional study found that patients had an increased risk of
permanent complications after thyroidectomy performed by less experienced surgeons and by those
who had been practising for 20 years or more, suggesting that surgeons aged 35-50 years provided
the safest care [39].

Conclusion

In this retrospective study conducted over 16 years at Ibn Sina Hospital in Rabat, surgery department
"A" looked at the results of thyroid surgery. Several patient-related clinical and surgical risk factors for
post-thyroidectomy hypocalcemia were identified. Notable predictors included preoperative
hyperthyroidism, total thyroidectomy, number of parathyroid glands detected, preoperative
hypocalcemia, and female gender. The results suggest systematic measurement of preoperative
calcium levels for all patients undergoing thyroidectomy and preoperative vitamin D assessment for
women. Calcium and vitamin D supplementation for patients with risk factors could prevent post-
thyroidectomy hypocalcemia. Finally, the experience of the lead surgeon and a meticulous approach
to thyroidectomy could significantly reduce the frequency of postoperative hypocalcemia.
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