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Abstract 

Background: Intrathyroidal parathyroid glands represent a rare anatomical variant and 

are recognized as a potential risk factor for incidental parathyroidectomy during thyroid 

surgery. Their intraoperative identification is challenging due to their atypical localiza-

tion. Methods: A retrospective analysis was performed on 4,231 thyroid surgeries con-

ducted at a single center between January 2015 and December 2025. Patients with histo-

pathologically confirmed intrathyroidal parathyroid tissue were included. Demographic 

data, type of surgery, histopathological findings, and pre- and postoperative serum cal-

cium and PTH levels were evaluated. Results: Intrathyroidal parathyroid tissue was inci-

dentally excised in 19 patients, corresponding to an incidence of 0.45%. All affected pa-

tients were female, with a mean age of 28.6 ± 11.4 years. Histopathological examination 

demonstrated that the majority of excised parathyroid glands were structurally normal. 

Transient hypocalcemia occurred in three patients (15.8%) and resolved within six 

months. No cases of permanent hypocalcemia were observed. Conclusion: Intrathyroidal 

parathyroid glands are an uncommon anatomical variant that may be incidentally excised 

during thyroid surgery. In this series, their removal was not associated with permanent 

hypocalcemia. These findings highlight the importance of anatomical variability in the 

evaluation of incidental parathyroidectomy and postoperative biochemical outcomes. 

Keywords: Intrathyroidal parathyroid, incidental parathyroidectomy, thyroidectomy, hy-

pocalcemia, parathyroid preservation 

1. Introduction

Parathyroid glands exhibit substantial anatomical variability as a consequence of

their embryological migration, which constitutes a well-recognized challenge during thy-

roid surgery1. Among these variations, the presence of parathyroid tissue partially or com-

pletely embedded within the thyroid parenchyma, referred to as an intrathyroidal 
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parathyroid gland, represents a rare but surgically relevant anatomical variant2,3. Previous 

studies have reported the incidence of intrathyroidal parathyroid glands in thyroidec-

tomy specimens to range between approximately 0.2% and 3.6%, depending on the defi-

nition applied and the extent of histopathological examination3–6. 

Incidental parathyroidectomy (IP), defined as the unintentional removal of parathy-

roid tissue during thyroid surgery, is a frequently encountered pathological finding, with 

reported incidence rates varying widely from 2.9% to 31% in large surgical series5–7. Alt-

hough most cases of IP involve extracapsular or perithyroidal parathyroid glands, in-

trathyroidal localization is considered one of the most important anatomical risk factors 

for unintended excision due to the difficulty of intraoperative identification3,4,6. 

The clinical relevance of IP has primarily been discussed in relation to postoperative 

alterations in serum calcium and parathyroid hormone (PTH) levels. While transient hy-

pocalcemia is a common and multifactorial complication following total or near-total thy-

roidectomy, the removal of a single parathyroid gland is generally insufficient to result in 

permanent hypoparathyroidism7–11. Therefore, the clinical impact of intrathyroidal IP ap-

pears to be limited and largely dependent on the extent of surgery and the preservation 

of the remaining parathyroid tissue. 

Previous investigations of IP have mainly focused on overall incidence, surgical risk 

factors, and short-term biochemical outcomes7–10. However, data specifically addressing 

the frequency and histopathological characteristics of intrathyroidal parathyroid glands 

in large, high-volume surgical series remain limited. Most available reports evaluate 

mixed anatomical locations or small patient cohorts, which restricts accurate assessment 

of intrathyroidal parathyroid glands as a distinct anatomical subgroup3–6. 

Accordingly, the primary aim of this retrospective, single-center study was to deter-

mine the incidence of histologically confirmed intrathyroidal parathyroid glands among 

thyroidectomy specimens in a high-volume surgical setting. Secondary aims were to de-

scribe their histopathological features and to document early postoperative calcium and 

PTH findings in a descriptive manner, without implying causality. 

2. Methods 

2.1. Study Design and Patient Selection 

This retrospective, single-center study was conducted at the Department of General 

Surgery, Van Yüzüncü Yıl University Faculty of Medicine. Medical records of patients 

who underwent thyroid surgery between January 2015 and December 2025 were re-

viewed. Ethical approval was obtained from the Van Yüzüncü Yıl University Clinical Re-

search Ethics Committee (Decision No: 2025/10-46). Adult patients (≥18 years) who un-

derwent total, near-total, or subtotal thyroidectomy for benign or malignant thyroid dis-

eases were eligible. Patients with a history of previous neck surgery, prior parathyroidec-

tomy, or incomplete clinical or pathological data were excluded. 

2.2. Surgical Procedure 

All operations were performed by experienced endocrine surgeons using standard 

capsular dissection techniques. Particular attention was paid to the preservation of para-

thyroid glands and their vascular supply. No intraoperative adjunctive imaging modali-

ties such as near-infrared autofluorescence (NIRAF) or indocyanine green (ICG) angi-

ography were used during the study period. 

2.3. Pathological Evaluation and Definitions 

All thyroidectomy specimens were examined by experienced endocrine pathologists. 

Incidental parathyroidectomy (IP) was defined as the histopathological identification of 

parathyroid tissue within thyroidectomy specimens. Parathyroid glands were anatomi-

cally classified as extracapsular, perithyroidal (intracapsular), or intrathyroidal. 
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Intrathyroidal parathyroid glands were defined as parathyroid tissue completely sur-

rounded by thyroid parenchyma and located within the thyroid capsule, without direct 

contact with the capsular surface. For intrathyroidal glands, histopathological character-

istics including gland size, capsular features, and histological appearance were recorded. 

 

 

 
Figure 1. Intrathyroidal parathyroid gland with normal histological features (H&E ×200). Black arrow: parathyroid gland; blue 

arrow: thyroid gland; yellow arrow: oxyphil cell in parathyroid gland; red arrow: chief cell in parathyroid gland. 

 

 

2.4. Biochemical Assessment 

Serum calcium and PTH levels were measured preoperatively and within the first 24 

hours postoperatively. Hypocalcemia was defined as a serum calcium level below 8.0 

mg/dL. Transient hypocalcemia was defined as resolution within six months; permanent 

hypocalcemia was defined as persistence beyond six months. 

2.5. Statistical Analysis 

All data were analyzed using SPSS 28.0 (IBM Corp., Armonk, NY, USA). Since pre-

operative and postoperative 24-hour serum calcium values were not normally distributed, 

comparisons were performed using the non-parametric Wilcoxon signed-rank test. Pre-

operative and postoperative PTH values were normally distributed and analyzed using a 

paired t-test. Continuous variables are presented as mean ± SD and minimum–maximum 

values; categorical variables are expressed as frequency and percentage. Statistical signif-

icance was set at p < 0.05. 
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3. Results 

During the study period, a total of 4,231 thyroidectomy procedures were performed. 

Histopathological review identified incidental parathyroid tissue in 67 specimens, corre-

sponding to an overall IP rate of 1.6%. Based on pathological localization, parathyroid 

tissue was classified as extracapsular (n = 28, 41.8%), intracapsular/perithyroidal (n = 20, 

29.9%), and intrathyroidal (n = 19, 28.3%). The present analysis focused exclusively on pa-

tients with histologically confirmed intrathyroidal parathyroid glands. 

The 19 patients with intrathyroidal parathyroid tissue were all female, with a mean 

age of 28.6 ± 11.4 years (range: 18–52 years). Surgical indications included multinodular 

goiter in 17 patients (89.4%), papillary thyroid carcinoma in one patient (5.3%), and 

Graves’ disease in one patient (5.3%). All patients underwent total thyroidectomy; central 

neck dissection was performed in one case due to malignancy. 

The mean maximal diameter of the excised parathyroid glands was 4.1 ± 1.3 mm 

(range: 2–7 mm). Capsular architecture was preserved in 16 glands (84.2%), while partial 

capsular thinning was observed in three cases (15.8%). Regarding histological features, 15 

glands (78.9%) exhibited normal architecture, three (15.8%) showed mild hyperplastic 

changes, and one (5.3%) demonstrated focal fibrotic changes. No atrophic changes or ma-

lignant features were observed. 

The mean preoperative serum calcium level was 8.97 ± 0.44 mg/dL, which decreased 

to 8.62 ± 1.11 mg/dL at 24 hours postoperatively; the Wilcoxon signed-rank test showed 

no statistically significant difference (p = 0.256). The mean preoperative PTH level was 

26.30 ± 11.70 pg/mL, increasing to 30.60 ± 11.50 pg/mL postoperatively (p = 0.395, paired t-

test). 

At 24 hours postoperatively, three patients (15.8%) exhibited biochemical hypocalce-

mia (serum calcium <8.0 mg/dL). All cases were asymptomatic or mildly symptomatic and 

managed with temporary oral calcium supplementation. Serum calcium levels normal-

ized in all patients, and no cases of permanent hypocalcemia or permanent hypoparathy-

roidism were observed at the 6-month evaluation. 

4. Discussion 

Incidental parathyroidectomy remains a well-recognized complication of thyroid 

surgery and is primarily related to the considerable anatomical variability of parathyroid 

gland localization. Among these variants, intrathyroidal parathyroid glands represent a 

particularly challenging subgroup due to the absence of distinct intraoperative land-

marks, which significantly limits visual identification during capsular dissection1. In the 

present study, histologically confirmed intrathyroidal parathyroid glands were identified 

in 19 of 4,231 thyroidectomy specimens, corresponding to an incidence of 0.45%. This rate 

is consistent with previously published series and provides a reliable estimate derived 

from a high-volume surgical center2–6. 

Several studies have emphasized that intrathyroidal parathyroid glands are among 

the most frequently overlooked anatomical variants. Cho et al. demonstrated that in-

trathyroidal localization represents one of the histopathological positions most prone to 

incidental removal1. Similarly, Campos et al. and Mayer et al. reported that intrathyroidal 

parathyroid glands are often identified only on postoperative histopathological examina-

tion3,4. These observations are supported by Neagoe et al. and Khairy and Al-Saif, who 

identified intrathyroidal localization as a major anatomical risk factor for IP5,6. 

Previous large-scale studies and meta-analyses have shown that IP is associated with 

an increased incidence of transient hypocalcemia, particularly following total thyroidec-

tomy7,8. However, permanent hypoparathyroidism is uncommon when only a single par-

athyroid gland is removed and the remaining glands are preserved. In the present cohort, 
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transient hypocalcemia occurred in three patients (15.8%) and resolved within six months, 

while no cases of permanent hypocalcemia were observed. These findings are consistent 

with prior reports indicating that meticulous surgical technique and preservation of the 

remaining parathyroid glands significantly reduce the risk of permanent functional im-

pairment9–11. 

Histopathological analysis revealed that most intrathyroidal parathyroid glands 

were structurally normal, with only a minority demonstrating mild hyperplastic or fi-

brotic changes. This finding supports the concept that incidental excision is largely at-

tributable to embryological and anatomical variation rather than intrinsic parathyroid pa-

thology1,3,5. 

In recent years, technological adjuncts such as near-infrared autofluorescence (NI-

RAF) have gained attention for their potential to improve intraoperative identification of 

parathyroid tissue. Meta-analyses demonstrated high diagnostic accuracy of NIRAF and 

suggested a reduction in postoperative hypocalcemia rates12,13. Additional studies have 

reported that NIRAF and related adjunctive techniques may contribute to decreased rates 

of incidental parathyroidectomy14,15. Liu et al. further improved identification accuracy by 

combining NIRAF spectroscopy with machine learning-based classification16, and a recent 

meta-analysis of randomized controlled trials confirmed the reliability of NIRAF in clini-

cal practice17. 

Indocyanine green (ICG) angiography has also been proposed as a tool for assessing 

parathyroid gland vascularization and predicting early postoperative hypocalcemia18–20, 

and ongoing trials aim to clarify its role in preserving parathyroid function21. Emerging 

approaches including artificial intelligence–based perfusion analysis of surgical videos 

may further enhance parathyroid identification in the future22. However, the absence of 

permanent hypocalcemia in the present series suggests that surgical experience and care-

ful capsular dissection remain the most critical determinants of long-term parathyroid 

function. 

The present study contributes meaningful data by documenting the incidence and 

histopathological characteristics of intrathyroidal parathyroid glands in a large, single-

center cohort. The finding that all incidentally excised glands were intrathyroidal under-

scores the importance of this anatomical variant as a distinct risk factor for incidental par-

athyroidectomy. Importantly, the lack of permanent hypocalcemia indicates that, even in 

the presence of intrathyroidal parathyroid excision, preservation of overall parathyroid 

function is achievable with appropriate surgical technique. 

4.1. Limitations 

This study has several limitations. Its retrospective design and single-center setting 

may limit generalizability. Systematic preoperative localization or intraoperative identifi-

cation techniques specifically targeting parathyroid glands were not routinely employed. 

Long-term biochemical follow-up focused on definitive hypoparathyroidism was not 

available for all patients. Advanced adjunctive technologies such as NIRAF or ICG angi-

ography were not used, and therefore no conclusions can be drawn regarding their po-

tential role in identifying or preserving intrathyroidal parathyroid glands. 

5. Conclusion 

This study demonstrates that intrathyroidal parathyroid glands represent a rare an-

atomical variant that may result in incidental parathyroidectomy during thyroid surgery. 

In this large single-center series, the incidence of intrathyroidal parathyroid glands was 

0.45%, and their inadvertent removal was not associated with permanent hypocalcemia. 

Histopathological examination showed that most excised glands were structurally nor-

mal, indicating that incidental parathyroidectomy in these cases is primarily related to 
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anatomical localization rather than underlying parathyroid pathology. These findings em-

phasize the importance of anatomical variability in the interpretation of incidental para-

thyroidectomy and postoperative outcomes following thyroidectomy. 
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