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Iatrogenic Parathyroidectomy and Affecting Factors 
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Tiroid Cerrahisi Sırasında İatrojenik Paratiroidektomi ve Etki Eden Faktörler
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ABSTRACT
Aim: This study aimed to investigate cases of iatrogenic parathy-
roidectomy following thyroid surgery and to analyze the causes.

Material and Methods: A total of 287 patients diagnosed with 
thyroid-related disorders and surgically treated at various clinics 
of Private  Esencan  Hospital between 2019 and 2023 were in-
cluded in the study. Preoperative ultrasound imaging results and 
data on patients with multinodular goiter presenting a dominant 
nodule larger than 4 cm in diameter were recorded, specifically 
noting the presence of thyroiditis. Thyroid tissues obtained during 
surgery were examined histopathologically in the pathology labo-
ratory, and the presence of thyroid malignancy and parathyroid 
tissue was confirmed.

Results: The mean age of the patients was 55.6±17.3 years, rang-
ing from 18 to 83 years, and 154 (55.4%) were male. Iatrogenic 
parathyroidectomy was identified in 26 (9.4%) of the patients. The 
rate of iatrogenic parathyroidectomy was significantly higher in pa-
tients with thyroid malignancy compared to those without (13.9% 
vs. 5.8%; p=0.02). Patients with thyroiditis also had a higher rate of 
iatrogenic parathyroidectomy than those without (18.2% vs. 7.2%; 
p=0.012). Additionally, patients with a dominant nodule diameter 
showed a significantly increased rate of iatrogenic parathyroidec-
tomy compared to those without (27.0% vs. 6.6%; p<0.001). In the 
logistic regression analysis, the presence of thyroid malignancy 
(p=0.024), thyroiditis (p=0.015), and dominant nodule diameter 
(p<0.001) were identified as independent risk factors for develop-
ing iatrogenic parathyroidectomy.

Conclusion: Our study shows that the risk of iatrogenic para-
thyroidectomy is significantly higher, especially in patients with 
thyroiditis, thyroid malignancy, or large nodules. These patients 
should be handled more carefully during surgery and should be 
considered for surgical treatment.
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ÖZET
Amaç: Bu çalışmada tiroid cerrahisi sonrasında iatrojenik paratiro-
idektomi görülen olguların irdelenmesi ve buna yol açan faktörlerin 
analiz edilmesi amaçlanmıştır.

Materyal ve Metot: Çalışmaya 2019–2023 tarihleri arasında Özel 
Esencan  Hastanesi hastanemiz çeşitli kliniklerinde tiroidle ilişkili bo-
zukluk tanısı konulan ve tiroid cerrahisi kararı verilere opere edilen 
toplam 287 hasta dâhil edildi. Hastaların tiroidit varlığı açısından ope-
rasyon öncesi yapılan ultrason görüntüleme sonuçlar ve multinödül 
guatırları olan hastlarda en büyük 4 cm üstünde nodül saptananların 
nodül olanlar kaydedildi. Operasyon sırasında alınan tiroid dokuları 
patoloji laboratuvarında histopatolojik olarak incelendi ve tiroit malig-
nitesi varlığı belirlendi. Ayrıca operasyon sonrası süreçte hipokalsemi 
gelişen hastalar iatrojenik paratiroidektomi olarak kabul edildi.

Bulgular: Hastaların ortalama yaşı 55,6±17,3 (Aralık: 18–83) yıl idi 
ve 154’ü (%55,4) erkekti. Hastaların 26’sında (%9,4) iatrojenik para-
tiroidektomi saptandı. Tiroid malignitesi olanlarda iatrojenik paratiro-
idektomi görülme oranı malignitesi olmayanlara göre anlamlı yüksek 
bulundu (%13,9 vs. %5,8; p=0,02). Tiroidit saptananlarda iatrojenik 
paratiroidektomi oranı tiroiditi olmayanlara göre anlamlı yüksekti 
(%18,2 vs. %7,2; p=0,012). Dominant nodül çapı bulunanlarda iatro-
jenik paratiroidektomi görülme oranı dominant nodül çapı olmayan-
lara göre anlamlı yüksek bulundu (%27,0 vs. %6,6; p<0,001). Yapılan 
lojistik regresyon analizlerinde tiroid malignitesi (p=0,024), tiroidit 
(p=0,015) ve dominant nodül çapı (p<0,001) varlığı iatrojenik parati-
roidektomi gelişmesi açısından bağımsız risk faktörleri idi. Buna göre 
iatrojenik paratiroidektomi görülme riskini tiroid malignitesi varlığı 
2,6 kat; tiroidit varlığı 2,9 kat; dominant nodül çapı varlığı ise 5,2 kat 
artırmaktaydı. Çoklu değişken analizinde ise malignite ile dominant 
nodül çapının birlikte bulunması iatrojenik paratiroidektomi gelişmesi 
açısından bağımsız risk faktörü olarak saptandı.

Sonuç: Çalışmamızdan elde edilen bulgular tiroid cerrahisinde iatrojenik 
paratiroidektomi görülme oranının %10 civarında olduğunu, özellikle tiroi-
diti, tiroid malignitesi ya da dominant nodül çapı olan hastalarda iatrojenik 
paratiroidektomi görülme riskinin belirgin olarak artmış olduğunu, bu has-
talar opere edilirken çok daha dikkatli olunması ve bu hastaların cerrahi 
sonrasında daha yakından takip edilmesi gerektiğini göstermiştir.
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Introduction

Thyroidectomy is one of the most frequently per-
formed endocrine surgeries. It is considered safe due to 
its low rates of morbidity and mortality. Overall, com-
plication rates after thyroid surgery are less than 5%. A 
common complication is damage to the parathyroids, 
which can decrease parathyroid hormone production 
and lead to hypoparathyroidism. Often, this damage 
does not cause noticeable symptoms but results in 
temporary hypocalcemia lasting several weeks. During 
this time, patients may experience numbness of vary-
ing severity in the extremities and around the mouth. 
In some cases, this condition worsens or becomes per-
manent, causing sustained hypocalcemia with clinical 
symptoms. Typically, this temporary hypocalcemia 
causes numbness that varies in severity in the extrem-
ities and perioral muscles. In some instances, the sit-
uation may become more severe or lead to permanent 
hypocalcemia1–4.

The parathyroid gland is a delicate structure located 
very close to the thyroid gland. It receives blood sup-
ply from the inferior and superior thyroid arteries. 
Damage to these structures can cause parathyroid dys-
function and hypocalcemia, as well as damage to the 
parathyroid tissue. Additionally, parathyroid tissue is 
often found during histopathological examination af-
ter thyroid surgery. It has been reported that parathy-
roidectomy is more common in thyroid surgery, espe-
cially in patients with thyroiditis or thyroid cancer3–8.

This study aimed to examine the cases of iatrogenic 
parathyroidectomy after thyroid surgery and analyze 
the factors that led to this.

Material and Method

A total of 287 patients diagnosed with thyroid-related 
disorders and operated on at various clinics of Private  
Esencan  Hospital between 2019 and 2023 were in-
cluded in the study. Preoperative ultrasound imag-
ing results and patients diagnosed with multinodular 
goiter featuring a dominant nodule larger than 4 cm 
in diameter were recorded regarding the presence of 
thyroiditis. The possible inclusion criteria were defined 
as follows: patients undergoing total thyroidectomy, 
those operated on for benign or malignant thyroid 
conditions, patients with fully documented surgical 
and pathology reports, individuals who did or did not 
develop postoperative hypocalcemia, and adult pa-
tients (≥18 years of age).

Possible exclusion criteria included patients with a his-
tory of previous neck surgery, those with congenital 
parathyroid anomalies, or a known history of hypo-
parathyroidism. It also included patients who under-
went intraoperative parathyroid autotransplantation 
or for whom such information was unavailable, indi-
viduals with incomplete biochemical data, pregnant 
women, and pediatric patients.

Thyroid tissues obtained during surgery were exam-
ined histopathologically in the pathology laboratory 
to confirm the presence of thyroid malignancy and 
parathyroid tissue. Patients with histopathological 
evidence of parathyroid tissue in the surgical speci-
men, along with postoperative laboratory-confirmed 
hypocalcemia, were classified as cases of iatrogenic 
parathyroidectomy.

Statistical Analysis

All statistical analyses in the study were performed us-
ing IBM Statistical Package for Social Sciences (SPSS) 
program version 25.0 software (IBM, Chicago, IL, 
USA). Descriptive data are presented as means and 
standard deviations; distributions of nominal or or-
dinal variables are given as numbers and percentages. 
Comparisons between groups for categorical vari-
ables were conducted with the Chi Square test. The 
normality of continuous variables was assessed with 
the Kolmogorov-Smirnov test. Differences between 
groups for continuous variables were analyzed us-
ing Student’s t test. The risk coefficients for variables 
related to developing iatrogenic parathyroidectomy 
were determined through logistic regression analysis. 
Results were evaluated within a 95% confidence in-
terval, and p-values <0.05 were considered statistically 
significant. Bonferroni correction was applied for the 
operation type in Table 2.

Results

The average age of the patients was 55.6±17.3 years 
(range: 18–83), with 154 patients (55.4%) being 
male. Iatrogenic parathyroidectomy was identified in 
26 patients (9.4%). Histopathological examination 
confirmed thyroid-related malignancy in 122 patients 
(43.9%). Most surgeries, 86.7%, involved bilateral to-
tal thyroidectomy. Preoperative ultrasonic imaging de-
tected thyroiditis in 55 patients (19.8%). A total of 37 
patients (13.3%) had a dominant nodule diameter (see 
Table 1).



Kafkas J Med Sci 2025; 15(2):242–246

244

The rate of iatrogenic parathyroidectomy in patients 
with thyroid malignancy was significantly higher than 
in those without malignancy (13.9% vs. 5.8%; p=0.02). 
Similarly, patients with thyroiditis experienced a high-
er rate of iatrogenic parathyroidectomy compared to 
those without thyroiditis (18.2% vs. 7.2%; p=0.012). 
Additionally, patients with a dominant nodule diame-
ter had a significantly increased rate of iatrogenic para-
thyroidectomy compared to those without a dominant 
nodule (27.0% vs. 6.6%; p<0.001). The incidence 
rates of iatrogenic parathyroidectomy were compa-
rable between genders (p=0.805) and operation types 
(p=0.643) (Table 2).

In the logistic regression analyses, the presence of thy-
roid malignancy (p=0.024), thyroiditis (p=0.015), 
and dominant nodule diameter (p<0.001) were inde-
pendent risk factors for the development of iatrogenic 
parathyroidectomy. Accordingly, the risk of iatrogenic 
parathyroidectomy was 2.6 times higher with thyroid 
malignancy, 2.9 times higher with thyroiditis, and 5.2 
times higher with a larger dominant nodule diameter. 
In multivariate analysis, the coexistence of malignancy 
and large nodule diameter was identified as an inde-
pendent risk factor for developing iatrogenic parathy-
roidectomy (Table 3).

Table 1. Distributions according to some variables

n

n %

278 100.0

Gender

Male 154 55.4

Female 124 44.6

Paraidectomy

Absent 252 90.6

Present 26 9.4

Malignancy

Absent 156 56.1

Present 122 43.9

Operation type

Bilateral total thyroidectomy 241 86.7

Unilateral total thyroidectomy 29 10.4

Completion thyroidectomy 8 2.9

Thyroiditis on preoperative USG

Absent 223 80.2

Present 55 19.8

Dominant nodule diameter

Absent 241 86.7

Present 37 13.3

Age (Mean & SD) (years) 55.6 17.3

USG: ultrasound sonography, SD: standard deviation.

Table 2. Comparison of iatrogenic paraidectomy distributions according 
to some variables

Paraidectomy 
none

Paraidectomy 
present

pn % n %

n 252 90.6 26 9.4 -

Gender 0.805

Male 139 90.3 15 9.7

Female 113 91.1 11 8.9

Malignancy 0.020

Absent 147 94.2 9 5.8

Present 105 86.1 17 13.9

Operation types * 0.643

Bilateral total 
thyroidectomy

221 91.7 21 8.7

Unilateral total 
thyroidectomy

24 82.8 4 13.8

Completion 
thyroidectomy

7 87.5 1 12.5

Thyroiditis on preoperative USG 0.012

Absent 207 92.8 16 7.2

Present 45 81.8 10 18.2

Dominant nodule diameter <0.001

Absent 225 93.4 16 6.6

Present 27 73.0 10 27.0

Age (mean & SD) (years) 56.2 17.3 50.7 16.3 0.124

USG: ultrasound sonography, SD: standard deviation, * Bonferroni correction.

Table 3. Logistic regression analyzes for iatrogenic paraidectomy

Univariate Multivariate

p Exp (B) %95 CI (Lower-upper) p Exp (B) %95 CI (Lower-upper)

Malignancy 0.024 2.6 1.1–6.2 0.002 6.1 1.9–19.1

Thyroiditis on preoperative USG 0.015 2.9 1.2–6.7 0.070 - -

Dominant nodule diameter <0.001 5.2 2.1–12.6 <0.001 12.0 3.6–40.8

Exp (B): exponential B coefficient, odds ratio, CI: confidence interval for Exp (B), USG: ultrasound sonography.
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and Özoğul et al.8 found no difference in iatrogenic 
parathyroidectomy rates between genders and types 
of surgery in patients undergoing thyroid procedures. 
Sorgato et al.7 also reported that gender did not influ-
ence iatrogenic parathyroidectomy, but the average age 
was lower in patients who experienced it, and the rate 
was higher in those who had lymph node dissection 
along with total thyroidectomy. Zheng et al.10 noted 
that total thyroidectomy carries a greater risk of iat-
rogenic parathyroidectomy. In our study, the rates of 
iatrogenic parathyroidectomy were similar across gen-
ders and surgical types. Additionally, we found that the 
average age was comparable in patients who did and 
did not undergo iatrogenic parathyroidectomy. These 
findings suggest that factors such as age, gender, and 
type of operation may not be directly related to the oc-
currence of iatrogenic parathyroidectomy during thy-
roid surgery.

Study Limitations
Since the study focuses solely on iatrogenic parathy-
roidectomy in thyroid surgery and the factors influenc-
ing it, the fact that other thyroid surgery complications 
are not examined in detail can be seen as a limitation. 
A positive aspect of the study is that the number of pa-
tients is sufficient and does not negatively impact the 
analysis. In recent years, there have been significant 
advances in surgical techniques designed to preserve 
the parathyroid glands. One such technique is fluores-
cence imaging and autotransplantation. The fact that 
these methods were not used in our patients is a limi-
tation of our study. Integrating these techniques into 
routine surgical practice is considered an important 
advancement for patient safety18–20.

Conclusion
The findings from our study indicate that the rate of 
iatrogenic parathyroidectomy in thyroid surgery is 
about 10%, and the risk of iatrogenic parathyroidec-
tomy is significantly higher, especially in patients with 
thyroiditis, thyroid malignancy, or larger nodules. 
Additionally, more caution should be exercised dur-
ing surgery for these patients, and they should be more 
vigilant during the postoperative period.
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Discussion
Although thyroid surgery is generally considered a safe 
procedure, it can often lead to temporary or perma-
nent hypocalcemia due to various factors. One signifi-
cant cause of hypocalcemia is damage to or removal of 
the parathyroid tissue during surgery. This condition, 
known as iatrogenic parathyroidectomy, is commonly 
seen in thyroid surgeries1–5. The study demonstrated 
that iatrogenic parathyroidectomy is linked to malig-
nancy, size of dominant lymph nodes, and thyroiditis.

Iatrogenic parathyroidectomy rates in patients un-
dergoing thyroid surgery have been reported to range 
between 7.9% and 31% in studies. In these studies, 
median values seem to be around 15–17%6–17. In our 
study, iatrogenic parathyroidectomy was identified in 
9.4% of patients. This rate is slightly lower than those 
found in other research. Therefore, about one in ten 
patients undergoing thyroid surgery experiences iatro-
genic parathyroidectomy.

Many studies have shown that iatrogenic parathyroid-
ectomy in thyroid surgery is significantly more com-
mon in patients with thyroid malignancy6–12. Caulley 
et al.13 demonstrated in their large study that not only 
parathyroidectomy but all complications related to 
thyroid surgery were higher in patients with thyroid 
malignancy. However, Sakorafas et al.6 reported that 
the presence of thyroiditis did not influence the rate of 
iatrogenic parathyroidectomy. In our study, the rate of 
iatrogenic parathyroidectomy was significantly higher 
in patients with thyroid malignancy, thyroiditis, and 
larger dominant nodule diameter. Additionally, lo-
gistic regression analysis showed that the presence of 
thyroid malignancy, thyroiditis, and larger nodule di-
ameter were independent risk factors for developing 
iatrogenic parathyroidectomy. Specifically, the risk in-
creased 2.6 times with thyroid malignancy, 2.9 times 
with thyroiditis, and 5.2 times with larger nodule di-
ameter. In the multivariate analysis, the coexistence of 
malignancy and larger nodule size was identified as an 
independent risk factor for iatrogenic parathyroidec-
tomy. These findings indicate that the likelihood of 
iatrogenic parathyroidectomy during thyroid surgery 
is closely associated with thyroid malignancy, thyroid-
itis, and larger nodule size, and the risk significantly 
increases in patients presenting these factors.

Sakorafas et al.6 reported that the rate of iatrogenic 
parathyroidectomy in women was higher in thyroid 
surgery. However, Hone et al.,9 MacGoldrick et al.,11 



Kafkas J Med Sci 2025; 15(2):242–246

246

	 9.	 Hone RW, Tikka T, Kaleva AI, Hoey A, Alexander V, Balfour 
A, et al. Analysis of the incidence and factors predictive of 
inadvertent parathyroidectomy during thyroid surgery. J 
Laryngol Otol. 2016;130:669–73.

	 10.	 Zheng J, Song H, Cai S, Wang Y, Han X, Wu H, et al. 
Evaluation of clinical significance and risk factors of 
incidental parathyroidectomy due to thyroidectomy: A single-
center retrospective clinical study. Medicine (Baltimore). 
2017;96:e8175.

	 11.	 McGoldrick DM, Majeed M, Achakzai AA, Redmond HP. 
Inadvertent parathyroidectomy during thyroid surgery. Ir J Med 
Sci. 2017;186:1019–22.

	 12.	 Applewhite MK, White MG, Xiong M, Pasternak JD, 
Abdulrasool L, Ogawa L, et al. Incidence, Risk Factors, and 
Clinical Outcomes of Incidental Parathyroidectomy During 
Thyroid Surgery. Ann Surg Oncol. 2016;23:4310–5.

	 13.	 Caulley L, Johnson-Obaseki S, Luo L, Javidnia H. Risk factors for 
postoperative complications in total thyroidectomy: A retrospective, 
risk-adjusted analysis from the National Surgical Quality 
Improvement Program. Medicine (Baltimore). 2017;96:e5752.

	 14.	 Marian D, Scurtu GA, Fulop RL, Fulop ZZ, Andercou O. 
Incidental parathyroidectomy is a frequent complication of 
thyroid surgery. A retrospective study of 3065 patients. Ann Ital 
Chir. 2023;94:240–4.

	 15.	 Ondik MP, McGinn J, Ruggiero F, Goldenberg D. Unintentional 
parathyroidectomy and hypoparathyroidism in secondary 
central compartment surgery for thyroid cancer. Head Neck. 
2010;32:462–6.

	 16.	 Ziai H, Dixon P, Berman G, Campisi P, Wasserman JD. Incidental 
Parathyroidectomy Among Pediatric Patients Undergoing 
Thyroid Surgery. Laryngoscope. 2022;132(11):2262–9.

	 17.	 Gourgiotis S, Moustafellos P, Dimopoulos N, Papaxoinis G, 
Baratsis S, Hadjiyannakis E. Inadvertent parathyroidectomy 
during thyroid surgery: the incidence of a complication of 
thyroidectomy. Langenbecks Arch Surg. 2006;391:557–60.

	 18.	 Kim SW, et al. Intraoperative real-time localization of 
parathyroid glands using near-infrared autofluorescence 
imaging. J Clin Endocrinol Metab. 2016;101(12):4646–4652.

	 19.	 Thomas G, et al. Use of indocyanine green fluorescence imaging 
to detect parathyroid glands during thyroidectomy. Surgery. 
2019;165(2):361–368.

	 20.	 Benmiloud F, et al. Impact of autofluorescence-based 
identification of parathyroids during total thyroidectomy on 
postoperative hypocalcemia: a before and after controlled study. 
Surgery. 2018;163(1):23–30.

Acknowledgments
Self-funded.

Authors’ Contributions
Study concept and design, Creation of experimental 
groups and experimental practices, Evaluating the re-
sults and writing the manuscript: AÖ

Ethical Approval
Study approval was obtained from Istanbul Training 
and Research Hospital, Istanbul, Local Board of Ethics 
(Decision no: 103 on: 18.10.2024).

References
	 1.	 Viqar S, Masood A, Zia N. Early and late complications of 

thyroidectomy: A descriptive cohort study in Rawalpindi. J Pak 
Med Assoc. 2022;72:2184–8.

	 2.	 Bawa D, Alghamdi A, Albishi H, Al-Tufail N, Sharma SP, 
Khalifa YM, et al. Post-thyroidectomy complications in 
southwestern Saudi Arabia: a retrospective study of a 6-year 
period. A Saudi Med. 2021;41:369–75.

	 3.	 Ernandes-Neto M, Tagliarini JV, López BE, Padovani CR, 
Marques Mde A, Castilho EC, et al. Factors influencing 
thyroidectomy complications. BJ Otorhinolaryngol. 
2012;78:63–9.

	 4.	 Dedivitis RA, Aires FT, Cernea CR. Hypoparathyroidism after 
thyroidectomy: prevention, assessment and management. C 
Opin Otolaryngol Head Neck Surg. 2017;25:142–6.

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

	 6.	 Sakorafas GH, Stafyla V, Bramis C, Kotsifopoulos N, Kolettis 
T, Kassaras G. Incidental parathyroidectomy during thyroid 
surgery: an underappreciated complication of thyroidectomy. 
World J Surg. 2005;29:1539–43.

	 7.	 Sorgato N, Pennelli G, Boschin IM, Ide EC, Pagetta C, Piotto 
A, et al. Can we avoid inadvertent parathyroidectomy during 
thyroid surgery? In Vivo. 2009;23:433–9.

	 8.	 Ozoğul B, Nuran Akçay M, Kisaoğlu A, Atamanalp SS, Oztürk 
G, Aydinli B. Incidental parathyroidectomy during thyroid 
surgery: risk factors, incidence, and outcomes. Turk J Med Sci. 
2014;44:84–8.


