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A B S T R A C T
A I M  -  The aim of this study is to investigate the etiopathogenesis in 
cases of permanent hypoparathyroidism (PHP) after thyroidectomy.

M E T H O D  -  276 cases diagnosed with permanent hypoparathyroidism 
(PHP) after thyroid surgery were evaluated retrospectively.

R E S U LT S  -  276 patients who developed post-thyroidectomy PHP 
were included in this study.  98% had a total thyroidectomy and 70% 
had no lymph node dissection. In 85% of the patients, PHP developed 
after their first operation. 63% of the patients had benign disease. 
No parathyroid glands were found on the final pathology report 
in 68% of the cases. The operations were performed at university 
hospitals in 20% of patients. Central lymph node dissections (CLND) 
were conducted on 27% of patients. 59% of CLND procedures were 
performed by surgeons under 5 years of experience.

C O N C L U S I O N  -  The onset of PHP after bilateral  thyroidectomy 
is influenced by many factors. Our study observed a trend linking 
the likelihood of developing PHP to the surgeon’s specialization, 
experience, the extent of surgery, operations performed in non-ac-
ademic hospitals,  and the conduct of CLND. Notably, even when 
performed by experienced surgeons, CLND might elevate the risk 
of this complication. This trend emphasizing surgeon specialization 
and experience could play an instrumental role in reducing the inci-
dence of this multifaceted complication and underscores the need 
for greater awareness about the implications of PHP.
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I N T R O D U C T I O N
Thyroidectomy is the most common endocrine 
operation in the world. Thyroidectomy is a major 
surgery performed to treat benign and malignant 
thyroid diseases. It is associated with three major 
complications: hypoparathyroidism, recurrent 
laryngeal nerve injury, and bleeding [1].  There 
are two types of hypoparathyroidism: transient 
and permanent [2].

Permanent hypoparathyroidism (PHP) is defined 
as symptomatic hypocalcemia requiring calcium 
and vitamin D supplementation after six months 
from the index procedure [3].  I t  may develop 
due to ischemic parathyroid gland damage or 
accidental removal [3]. 

Patients have symptoms of hypocalcemia, l ike 
paresthesia, muscle cramps, and seizures. They 
often require hospital ization to control  these 
symptoms in addi t ion to  taking calcium and 
vitamin D drugs life-long, resulting in increased 
cost and decreased quality of life for patients. 
In the long term, PHP leads to chronic renal, 
bone, and cardiovascular diseases and increases 
the risk of death [4]. The incidence of PHP after 
thyroid surgery is around 0-3%, although some 
studies have reported figures as high as 14.5% 
[5,6]. Multiple studies have examined the risk 
factors associated with PHP with varying results. 
Autoimmune diseases, retro-sternal large-volume 
specimens, malignancy, central lymph node dis-
section, surgeon experience, and malabsorptive 
conditions are considered risk factors for devel-
oping PHP [5]. 

Many applications from post-thyroidectomy PHP 
patients are received by our nationally accredited 
parathyroid transplantation center at  Yeditepe 
University.  This study aims to retrospectively 
evaluate these patients according to the risk fac-
tors of PHP.

M E T H O D S
This is a retrospective, case series descriptive 
study. The study was approved by the local clin-
ical ethics committee. This study was conducted 
in compliance with the ethical standards of the 
responsible institution on human subjects and 
with the Helsinki Declaration. Consent forms 
were not required as the data was reported as 
aggregate numbers and percentages and con-
ta ined  no  persona l  iden t i f ie r s .  Among 310 
pat ients  diagnosed with PHP who applied to 
Yeditepe University Parathyroid Transplantation 
Center,  276 patients,  211 women and 65 men 
who developed post-thyroidectomy PHP were 
included in this study. The age range was 12-67 

years, and the mean age among our study sample 
was 43.6 years.  Inclusion criteria of this study 
included patients who had symptomatic PHP after 
at  least one thyroid surgery, at  least 6 months 
have passed after the surgery, had low levels of 
serum calcium and PTH, and patients who were 
required to take oral  or parenteral  calcium or 
vitamin D drugs every day regularly. Exclusion 
criteria of this study included patients who did 
not have thyroid surgery,  had PHP symptoms 
before surgery, less than 6 months had passed 
since thyroid surgery, were asymptomatic despite 
having a low level of serum calcium and PTH, 
and were not required to take oral or parenteral 
calcium or vitamin D drugs regularly.  
 
Pat ients  were evaluated retrospect ively with 
regards to the following domains: lymph node 
dissection, presence of parathyroid glands in the 
final pathology report, the extent of surgery, the 
title of the surgeon (endocrine surgeon or not), 
number of thyroid operations, and experience of 
the surgeon (≥ Five years or < Five years). Data 
is presented as numbers and percentages and is 
analyzed using descriptive statistics.

R E S U LT S
Tota l  thyro idec tomy was  per formed in  271 
patients (98.2%); four patients (1.5%) under-
went subtotal thyroidectomy, and one patient had 
lobectomy. The operation was done for benign 
causes in 173 patients (62.7%) and for malignant 
causes in 103 patients (37.3%). Lymph node dis-
section wasn’t performed in 193 (70%) patients, 
75 (27%) patients underwent central lymph node 
dissection, five (1.8%) patients underwent cen-
tral with unilateral lateral lymph node dissection, 
and 3 (1.2%) patients underwent central  with 
bilateral lateral neck dissection. Operations were 
performed by an endocrine surgeon in 37 (13.5%) 
patients, while 165 (59.7%) patients were oper-
ated by non-endocrine surgeons (general surgeon 
or otolaryngologist),  and 74 (26.8%) patients’ 
surgeon specialty is unknown.

The procedures were performed by surgeons with 
experience of less than five years in 144 patients 
(52.2%) and by surgeons with experience of more 
than five years in 66 patients (23.9%). 

In the final pathology report, parathyroid glands 
were not identified in 188 cases (68.1%), one 
gland was identified in 53 cases (19.2%), two 
glands in 28 cases (10.2%), and more than two 
glands were identified in seven cases (2.5%).

PHP developed after the first operation in 235 
(85.2%) patients, after the second operation in 
34 (12.3%) patients,  and after  more than two 
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operations in seven (2.5%) patients. 

Thyroidectomy operations were performed in 
public hospitals  for  125 (45.3%) patients ,  in 
private hospitals for 95 (34.4%) patients,  and 
in university hospitals for 56 (20.3%) patients 
(Table 1).

Of the 75 patients who had central lymph node 
dissection (CLND), 18 (24%) were performed by 
an endocrine surgeon, 47 (62.6%) were performed 
by non-endocrine surgeons (general surgeon or 
otolaryngologist),  and 10 (13.4%) by unknown 
surgeons.  In 44 (58.6%) patients CLND were 
performed by surgeons with an experience of 
less than five years; in 14 (18.6%) patients were 

performed by surgeons with an experience of 
more than five years; and in 17 (22.8%) patients 
were performed by the surgeons of  unknown 
experience (Table 2).

D I S C U S S I O N
PHP is a serious complication of thyroidectomy 
[5,6]. It occurs due to intraoperative direct tissue 
damage to the parathyroid glands, their blood 
supply,  or  accidental  removal  of  the  glands 
during the procedure. The incidence of postop-
erative hypoparathyroidism is inconsistent in the 
literature, mostly due to the variation in defini-
tions used in different studies. A meta-analysis 
s tudy by Edafe et  a l .  revealed that  the inci-
dence of postoperative transient and permanent 
hypoparathyroidism was between 19% to 38% 
and between 0% to 3% [7].  In a retrospective, 
multi-center, and nationwide study, the incidence 
of permanent hypoparathyroidism was found to 
reach 14.5% [6].

PHP makes the patient physically and psycho-
logically devastated and decreases the quality 
of l ife.  For this reason, i t  has been a focus of 
research to identify its incidence and the risk fac-
tors associated with its development. In the ATA 
statement on postoperative hypoparathyroidism 
published in 2018, bilateral thyroid operations, 
autoimmune thyroid disease, substernal goiter, 
low-volume thyroid surgeon, central neck dissec-
tion, malabsorptive conditions, and prior central 
neck surgery were considered risk factors for the 
development of permanent hypoparathyroidism 
[5].

Bilateral thyroid surgery is a constant risk for 
developing permanent hypoparathyroidism, as 
reported in many studies [8]. Most of our patients 
had bilateral thyroid surgery, which is consistent 
with the literature; manipulation on both sides 
of the thyroid increases the risk of damaging, 
de-vascularizing, or removing the parathyroid 
glands, as these glands can sometimes be mis-

Criteria n %

Extent Of Surgery
Total Thyroidectomy
Subtotal Thyroidectomy
Lobectomy

271
4
1

98.2%
1.5%
0.3%

Pathology
Benign
Malignant

173
103

62.7%
37.3%

Lymph Node Dissection
No Dissection Done
Only Central lymph node dissection
CLND+One Side Lateral neck dissection
CLND+Two Side Lateral neck dissection

193
75
5
3

70%
27%
1.8%
1.2%

Endocrine Surgeon Vs Others
Yes 
No
Unknown

37
165
74

13.5%
59.7%
26.8%

Surgeon Experience
<   Five Years
 >  Five Years
Unknown

144
66
66

52.2%
23.9%
23.9%

Parathyroid Glands on Final Pathology 
Report

Not Identified
One Gland
 Two Glands
> Two Glands

188
53
28
7

68.1%
19.2%
10.2%  
2.5%

Re-Operative Surgery 
First Operation 
Second Operation
>2 Operations

233
34
7

85.1%
12.3%
2.5%

Hospital Sector 
Public
Private
University

125
95
56

45.3%
34.4%
20.3%

Table 1.  Characteristics of the study sample consisting of 310 
patients diagnosed with permanent hypoparathyroidism who ap-
plied to Yeditepe University Parathyroid Transplantation Center.

Central Lymph Node Dissection 
Performed Surgeons

n %

Speciality
Endocrine Surgeon 
Non-endocrine Surgeon
Unknown

18
47
10

24%
62.6%
13.4%

Experience
< Five years
> Five years
Unknown

44
14
17

58.6%
18.6%
22.8%

Table 2.  Central lymph node dissection patients’ data according 
to surgeon specialty and experience.
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taken as lymph nodes or fat tissue. 

Thyroid pathology has been studied as a r isk 
factor  for  developing PHP with inconsis tent 
results. Dedivitis et al. and Canu et al. found that 
Graves’ disease and heavier thyroid specimens 
are independent risk factors for permanent hypo-
parathyroidism [9,10]. Imga et al. concluded that 
malignancy should be considered an indepen-
dent risk factor for developing PHP [11]. Benign 
inflammatory thyroid diseases induce adhesions 
to  the  surrounding t i ssues ,  and the  thyroid 
gland is more vascular with an increasing risk 
of bleeding, making identifying and preserving 
parathyroid glands more difficult. On the other 
hand, malignancy requires more extensive sur-
gery and the addition of lymph node dissection, 
which puts the parathyroid glands at increased 
risk of injury [12]. In our study, the occurrence 
of PHP was noticed in both groups with benign 
and malignant diseases, with higher numbers in 
patients with benign diseases. This could be due 
to higher numbers of operations done for benign 
causes at that time or because of the presence of 
other contributing factors like surgeon experi-
ence. We also noticed that 81% of patients with 
malignant disease who developed PHP received 
lymph node dissection. This finding may suggest 
that it  is not the pathology that matters; it  could 
be the extent of surgery that puts these patients 
at risk of developing PHP.

There is a consensus on the role of central lymph 
node dissection (CLND) in patients with clini-
cally positive lymph nodes. However, there is 
still a debate on the role of prophylactic CLND in 
managing differentiated thyroid cancers [13,14]. 
In the prospective randomized clinical  study, 
Viola et al.  found that total thyroidectomy and 
total  thyroidectomy with prophylactic CLND 
had a similar outcome when performed for cN0 
patients with papillary thyroid carcinoma [15]. 
Meanwhile, multiple studies have demonstrated 
the morbidity of CLND and revealed that this 
procedure is an independent risk factor for PHP 
[16]. In our study, 75 (27%) patients had CLND, 
while 193 (70%) patients did not have dissection. 
Given the consensus on the morbidity of CLND 
and the controversy about the role of prophylac-
tic CLND, it is wise to balance the benefits and 
risks before deciding to proceed with it,  and this 
decision should be made by an expert endocrine 
surgeon.

Preservation of parathyroid glands during thy-
roidectomy is of critical importance, and if acci-
dentally removed, it should be auto-transplanted 
to minimize the risk of permanent hypoparathy-
roidism [17]. Diez et al. found that the number 
of parathyroid glands on pathology reports is 
a r isk factor for developing permanent hypo-

parathyroidism [6]. Most of our patients have no 
glands identified on the final pathology report 
(68%), which may indicate that the main mecha-
nism of hypoparathyroidism is our cases, damage 
or devascularization of the parathyroid glands 
during thyroidectomy.

It  is  well  established that surgeon experience 
and the number of operations performed have a 
positive impact and are associated with lower 
morbidity. Meltzer et al.  revealed that the risk 
of transient and permanent complications after 
thyroidectomy is decreased when the surgeon’s 
annual volume increases [18].  These data are 
consistent with our results, where a substantial 
portion of patients were operated on by surgeons 
from various specialties (60%) and those with 
less than 5 years of experience (52%). The lower 
number of PHP cases post thyroidectomies oper-
ated on by endocrine surgeons can probably be 
explained by the case volume and the additional 
fellowship training. It is worth mentioning that 
the number of patients who have CLND done 
by an endocrine surgeon is 18 (24%), while the 
number of patients who were operated on by an 
endocrine surgeon is 37 (13.5%). This reflects 
the fact that endocrine surgeons do more neck 
dissections than other surgeons. This could be 
the cause of the number of patients who are oper-
ated on by endocrine surgeons, as CLND itself 
may contribute to the development of PHP. The 
number of patients operated on at university hos-
pitals (20%) is less than in other sectors, mostly 
due to the availability of experienced endocrine 
surgeons and more adherence to guidelines in 
academic settings, which probably creates a pos-
itive influence. 

It  is accepted that re-operative surgery on the 
thyroid poses an increased r isk of  complica-
tions due to adhesions, scar tissue, and distorted 
anatomy. Many studies have demonstrated an 
increased risk of permanent hypoparathyroidism 
after re-operative surgery [19,20]. On the con-
trary, others have concluded that re-operative 
surgery and completion surgeries do not have an 
increased risk of permanent complications and, 
when indicated, should be carried out without 
fear of the increased risk of complications [21]. 
In our study 85% of cases developed PHP after 
the first operation. Given the lack of data regard-
ing the overall number of procedures performed, 
accurate conclusions related to risk after re-op-
erative surgery cannot be drawn from our study. 
Considering these results, PHP is multifactorial, 
and working to improve these factors combined 
would reduce the rate of these complications. We 
emphasize that thyroidectomy is a major surgi-
cal procedure that has a debilitating permanent 
complication, which leads to decreased quality 
of life and increased costs; therefore, it should be 
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performed by an experienced endocrine surgeon. 
We also encourage adherence to recent guidelines 
to minimize the extent of surgery and the rate of 
complications. Large prospective well-designed 
studies are warranted to better predict the occur-
rence of PHP and its related risk factors.

AVA I L A B I L I T Y 
O F  D ATA 
The data used and/or analyzed during the study 
are available from the corresponding author on 
reasonable request.

A U T H O R 
C O N T R I B U T I O N S
All authors made a significant contribution to 
the work reported, whether that is in the con-
ception, study design, execution, acquisition of 
data, analysis and interpretation, or in all these 
areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the 
version to be published; have agreed on the jour-
nal to which the article has been submitted; and 
agree to be accountable for al l  aspects of the 
work.

I N F O R M E D  C O N S E N T
Consent forms were not required as the data was 
reported as aggregate numbers and percentages 
and did not contain any personal identifiers. 

E T H I C S  C O M M I T T E E
The study was approved by the local  cl inical 
ethics committee. This study was conducted in 
compliance with the ethical  s tandards of  the 
responsible institution on human subjects as well 
as with the Helsinki Declaration



RESEARCH ORIGINAL ARTICLE JORDANIAN AMERICAN PHYSICIANS ACADEMY JOURNAL

Issue 005 | June 2024 6

R E F E R E N C E S
1

2

3

4

5

6

7

8

9

10

11

Bhattacharyya N, Fried MP.  Assessment of the morbidity 
and complications of total thyroidectomy.  Arch Otolaryngol 
Head Neck Surg 2002; 128: 389-392.
DOI: 10.1001/archotol.128.4.389

Lončar I, van Kinschot CMJ, van Dijk SPJ, et al. Persistent 
post-thyroidectomy hypoparathyroidism: A multicenter 
retrospective cohort study. Scand J Surg. 2022 Apr-
Jun;111(2):14574969221107282. 
doi: 10.1177/14574969221107282. 

Pasieka JL, Wentworth K, Yeo CT, et al. Etiology and 
Pathophysiology of Hypoparathyroidism: A Narrative Re-
view. J Bone Miner Res. 2022 Dec;37(12):2586-2601.
 doi: 10.1002/jbmr.4714. 

Almquist M, Ivarsson K, Nordenström E, Bergenfelz A. Mor-
tality in patients with permanent hypoparathyroidism after 
total thyroidectomy. Br J Surg. 2018 Sep;105(10):1313-
1318. doi: 10.1002/bjs.10843. 

Orloff LA, Wiseman SM, Bernet VJ, et al. American Thy-
roid Association Statement on Postoperative Hypopara-
thyroidism: Diagnosis, Prevention, and Management in 
Adults. Thyroid. 2018 Jul;28(7):830-841. doi: 10.1089/
thy.2017.0309. 

Díez JJ, Anda E, Sastre J, et al. Prevalence and risk fac-
tors for hypoparathyroidism following total thyroidectomy 
in Spain: a multicentric and nation-wide retrospective anal-
ysis. Endocrine. 2019 Nov;66(2):405-415. 
doi: 10.1007/s12020-019-02014-8. 

Edafe O, Antakia R, Laskar N, Uttley L, Balasubramani-
an SP. Systematic review and meta-analysis of predictors 
of post-thyroidectomy hypocalcaemia. Br J Surg. 2014 
Mar;101(4):307-20. doi: 10.1002/bjs.9384. .

Coimbra C, Monteiro F, Oliveira P, Ribeiro L, de Almeida 
MG, Condé A. Hypoparathyroidism following thyroidec-
tomy: Predictive factors. Acta Otorrinolaringol Esp. 2017 
Mar-Apr;68(2):106-111. English, Spanish.
doi: 10.1016/j.otorri.2016.06.008. 

Dedivitis RA, Aires FT, Cernea CR. Hypoparathyroidism 
after thyroidectomy: prevention, assessment and man-
agement. Curr Opin Otolaryngol Head Neck Surg. 2017 
Apr;25(2):142-146.
doi: 10.1097/MOO.0000000000000346. 

Canu GL, Medas F, Cappellacci F, Noordzij JP, Marcialis J, 
Erdas E, Calò PG. Risk factors of permanent hypoparathy-
roidism after total thyroidectomy Retrospective analysis of 
285 consecutive patients. Ann Ital Chir. 2021;92:339-345. 
 
Imga NN, Atas H, Torgutalp M, Daglar G, Berker D. 
Stratifying the risk factors for hypoparathyroidism after 
total thyroidectomy. A single Center study. Ann Ital Chir. 
2019;90:21-30. 

Chadwick DR. Hypocalcaemia and permanent hypopara-
thyroidism after total/bilateral thyroidectomy in the BAETS 
Registry. Gland Surg. 2017 Dec;6(Suppl 1):S69-S74.
doi: 10.21037/gs.2017.09.14. 

Wang Y, Xiao Y, Pan Y, Yang S, Li K, Zhao W, Hu X. The 
effectiveness and safety of prophylactic central neck 
dissection in clinically node-negative papillary thyroid 
carcinoma patients: A meta-analysis. Front Endocrinol 
(Lausanne). 2023 Jan 17;13:1094012.doi: 10.3389/fen-
do.2022.1094012. 

Pavlidis ET, Pavlidis TE. Role of prophylactic central neck 
lymph node dissection for papillary thyroid carcinoma in 
the era of de-escalation. World J Clin Oncol. 2023 Jul 
24;14(7):247-258. doi: 10.5306/wjco.v14.i7.247. 

D. Viola, G. Materazzi, L. Valerio, et al. Prophylactic Cen-
tral Compartment Lymph Node Dissection in Papillary 
Thyroid Carcinoma: Clinical Implications Derived From the 
First Prospective Randomized Controlled Single Institution 
Study, The Journal of Clinical Endocrinology & Metabo-
lism, Volume 100, Issue 4, April 2015, Pages 1316–1324.
DOI: 10.1210/jc.2014-3825.

Salem FA, Bergenfelz A, Nordenström E, Almquist M. 
Central lymph node dissection and permanent hypopara-
thyroidism after total thyroidectomy for papillary thyroid 
cancer: population-based study. Br J Surg. 2021 Jun 
22;108(6):684-690.  
doi: 10.1002/bjs.12028. PMID: 34157088.

Rao SS, Rao H, Moinuddin Z, Rozario AP, Augustine T. 
Preservation of parathyroid glands during thyroid and 
neck surgery. Front Endocrinol (Lausanne). 2023 May 
31;14:1173950.doi: 10.3389/fendo.2023.1173950. 

Meltzer C, Hull M, Sundang A, Adams JL. Association Be-
tween Annual Surgeon Total Thyroidectomy Volume and 
Transient and Permanent Complications. JAMA Otolaryn-
gol Head Neck Surg. 2019;145(9):830–837.
doi:10.1001/jamaoto.2019.1752

Medas F, Tuveri M, Canu GL, Erdas E, Calò PG. Com-
plications after reoperative thyroid surgery: retrospective 
evaluation of 152 consecutive cases. Updates Surg. 2019 
Dec;71(4):705-710. doi: 10.1007/s13304-019-00647-y. 

Lefevre JH, Tresallet C, Leenhardt L, Jublanc C, Chigot 
JP, Menegaux F. Reoperative surgery for thyroid disease. 
Langenbecks Arch Surg. 2007 Nov;392(6):685-91. 
doi: 10.1007/s00423-007-0201-6. 

Dedhia PH, Stoeckl EM, McDow AD, Pitt SC, Schneider 
DF, Sippel RS, Long KL. Outcomes after completion thy-
roidectomy versus total thyroidectomy for differentiated 
thyroid cancer: A single-center experience. J Surg Oncol. 
2020 May 28.Doi: 10.1002/jso.26044. PMID: 32468708.

12

13

14

15

16

17

18

19

20

21


