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Introduction

Thyroid nodules have a high prevalence (19–67%), with 
higher incidence in women and the elderly (1). Since 1973, 
the annual incidence of thyroid cancer (TC) has increased 
by more than 500% (2,3) and is expected to rise to 89,500 

cases in 2019 (4). TC has the most rapid increase among 
all other types of cancers (4). The most common variant is 
well differentiated TC mainly papillary TC which accounts 
for approximately 95% of thyroid malignancies (5). The 
prevalence of primary hyperparathyroidism (PHPT) is only 
0.1% in the general population (5); however, the incidence 
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of PHPT is higher in patients with thyroid disease (0.3%) (6).
Few studies have examined the concomitant evidence of 

thyroid nodular disease and PHPT in patients undergoing 
parathyroidectomy (PTX) and thyroidectomy, but those 
that have shown high variability in coexistence of thyroid 
nodules and PHPT. The incidence of thyroid abnormalities 
in patients undergoing parathyroidectomy ranges from 
16.6–84.3% with 4.0–88.0% undergoing thyroid procedures 
(5,7-30). Parathyroidectomy has also been reported in 
patients initially presenting with thyroid abnormalities who 
underwent thyroidectomy.

Surgical intervention is recommended for differentiated 
TC, certain benign thyroid nodules, and PHPT (1). 
Prior to ultrasound, thyroid abnormalities were found 
intraoperatively during parathyroidectomy and often 
resulted in a concomitant thyroidectomy (8,11,13,15,25). 

The identification of concomitant disease is important 
prior to primary operation in order to minimize surgical 
complications, patient discomfort, and costs. Surgical risks 
increase with reoperation as detection of the recurrent 
laryngeal nerve is more difficult as is preservation of 
parathyroid glands. One study comparing complication 
rates in primary thyroidectomy versus reoperation 
reported injury to the recurrent laryngeal nerve in 1.4% 
of patients undergoing thyroidectomy compared to 3% in 
the reoperation group. Rates of permanent hypocalcemia 
were also higher occurring in up to 3.5% of primary 
thyroidectomies and up to 5.9% of reoperations (31). This is 
due to increased scar tissue formation making visualization 
of structures more difficult (32,33). Therefore, efforts 
should be made to detect the coexistence of thyroid nodules 
and PHPT prior to thyroidectomy or parathyroidectomy, 
thereby decreasing the need for multiple surgeries (34).

The aim of this study is to determine the incidence of 
concomitant PHPT and thyroid nodular disease in patients 
undergoing thyroidectomy or parathyroidectomy.

Methods

This was a retrospective review of prospectively gathered 
data for 621 patients who underwent thyroidectomy, 
parathyroidectomy, or both by a single surgeon, the senior 
author, at Tulane Medical Center between January 2012 
and June 2016. Patients with multiple endocrine neoplasia, 
familial hyperparathyroidism (HPT), or history of total 
thyroidectomy were excluded.

Data was collected retrospectively from patient charts 
with institutional IRB approval. Information obtained 

included patient age, gender, reason for initial referral, 
history of irradiation, calcium level, initial thyroid 
stimulating hormone (TSH), initial parathyroid hormone 
(PTH), fine needle aspiration (FNA) results, ultrasound 
results, type of operation performed, final diagnosis, and 
final pathology.

Descriptive statistics were performed for the entire 
sample. Bivariate analysis based on treatment versus control 
was conducted with independent sample t-test comparing 
means and Wilcoxon rank sum tests comparing medians 
for continuous variables as appropriate, and Pearson’s chi-
square test or Fisher’s exact test comparing proportions 
for categorical variables as appropriate. Multivariable 
logistic linear regression was conducted based on significant 
bivariate results. Statistical significance was set at two-tailed 
P value <0.05. All analyses were conducted using Stata 14.2 
(StataCorp, College Station, Texas, USA). Approval for 
this study was obtained from Tulane University under IRB 
number 686910-1.

Results

Of the 621 participants, 496 were women and 125 were 
men, with a mean age of 52.44 years. Of these, 400 
patients were referred primarily for thyroid disease, 103 
for parathyroid disease, 36 patients were referred for both 
thyroid and parathyroid disease, 75 patients were referred 
for neck masses, or compressive symptoms. For the purpose 
of our study, patients referred for both thyroid disease or 
parathyroid disease and neck mass, dysphasia, or dysphonia 
were included under thyroid or parathyroid disease 
referrals.

Among the 400 patients who were referred primarily for 
thyroid disease, 54 (13.50%) underwent a thyroidectomy 
and PTX simultaneously, while 342 (85.50%) patients 
underwent a thyroidectomy only. Of the 400 patients, 357 
(89.25%) were given a final diagnosis of thyroid disease 
and 43 (10.75%) received a final diagnosis of thyroid and 
concomitant parathyroid disease. FNA was performed for 
332 (83.00%) of the patients and 50 (12.50%) had FNA 
results suggestive of thyroid malignancy. However, 149 
patients (37.25%) were diagnosed with a thyroid malignancy 
based on the final pathology report (Table 1).

Among the 103 patients referred primarily for 
parathyroid disease, 27 (26.21%) underwent a PTX and 
thyroidectomy, 73 (70.87%) underwent a PTX only, and 3 
(2.91%) underwent a thyroidectomy. Of these patients, 78 
(75.73%) received a final diagnosis of parathyroid disease 
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only while 25 (24.27%) received a final diagnosis of both 
thyroid and parathyroid disease. FNA was performed for 21 
(20.39%) of these patients and 2 (1.94%) had FNA results 
suggestive of thyroid malignancy. Seven (6.80%) were 
found to have thyroid malignancy (Table 1).

Without considering primary referral diagnosis, 451 
(72.62%) patients had a FNA done and of these 70 (15.74%) 
had an FNA confirmed malignancy while 192 (40.17%) 
were benign. Five hundred and seventy-five patients 
underwent a neck ultrasound. Of these 59 (10.26%) had no 
nodule or a nodule less than 1 cm while 454 (78.96%) had 
a nodule greater than or equal to 1 cm and 43 (7.48%) had 
parathyroid disease. Descriptive statistics are summarized in 
Table 1.

Controlling for age, patients referred primarily for 
parathyroid disease were more likely to receive a final 

diagnosis of both parathyroid and thyroid disease (OR 
=2.42, P=0.002). Additionally, patients referred primarily for 
parathyroid disease were more likely to undergo a combined 
operation than a single operation (OR =2.03, P=0.010)  
(Table 2).

Discussion

Concomitant thyroid and parathyroid disease has been 
documented in several studies with the first report by 
Hellstrom in 1954. Of 50 patients evaluated for PHPT, 
19 patients had thyroid nodular disease (5,35). Two years 
later, Ogburn and Black reported that of 230 patients who 
underwent surgery for PHPT, four patients were found to 
have differentiated TC (5,36). Similar studies between 1982 
and 2007 reported TC in patients undergoing PTX ranging 

Table 1 Descriptive statistics and bivariate analysis by primary referral diagnosis

Covariate
Primary referral diagnosis

Sample, n=621 Thyroid, n1=400 Parathyroid, n2=103 P value

Age, mean ± SD 52.44±14.64 51.71±14.22 55.06±15.56 0.0375

Female (%) 496 (79.87) 325 (81.25) 74 (71.84) 0.0360

Primary referral diagnosis (%)

Thyroid disease 400 (64.41) NA NA NA

Parathyroid disease 103 (16.59) NA NA NA

Thyroid & parathyroid disease 36 (5.80) NA NA NA

Neck mass, dysphasia, dysphonia 65 (10.47) NA NA NA

Other 10 (1.61) NA NA NA

FNA done (%) 451 (72.62) 332 (83.00) 21 (20.38) <0.001

Malignant by FNA (%) 71 (11.43) 50 (12.50) 2 (1.94) 0.600

Thyroid malignancy by final pathology (%) 206 (33.17) 149 (37.25) 7 (6.80) <0.001

Final diagnosis (%) <0.001

Thyroid disease 428 (68.92) 357 (89.25) 0 (0.00)

Parathyroid disease 84 (13.53) 0 (0.00) 78 (75.73)

Thyroid & parathyroid disease 106 (17.07) 43 (10.75) 25 (24.27)

Operation (%) <0.001

Thyroidectomy 414 (66.67) 342 (85.50) 3 (2.91)

Thyroidectomy & parathyroidectomy 123 (19.81) 54 (13.50) 27 (26.21)

Parathyroidectomy 79 (12.72) 1 (0.25) 73 (70.87)

Summary of number of participants by primary referral diagnosis. Comparison of primary referral, FNA, final diagnosis and type of 
operation between thyroid and parathyroid. FNA, fine needle aspiration; NA, not applicable.
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from 2.1–17.6% (5,8,14-18,37-39). For these studies, 
concomitant disease was discovered intraoperatively. The 
first study to look at pre-operative analysis of concomitant 
disease was performed by Morita et al. in 2008. Our results 
were consistent with those findings: 3.45% of patients 
referred for parathyroid disease were found to have TC on 
final pathology.

Advanced preoperative imaging and surgical techniques 
introduced in the 1990s have decreased bilateral neck 
exploration. Technetium-99m sestamibi (MIBI) and 
improved ultrasound technology have made unilateral neck 
exploration an option in cases of PHPT due to a single 
adenoma (20). Additionally, endoscopic PTX offers a less 
invasive surgical option for simple PTX (20,40). While 
these minimally invasive surgical procedures provide 
more cosmetically desirable results, they limit exploration 
and visualization of other neck structures. In these cases, 
pre-operative screening for concomitant thyroid and 
parathyroid disease becomes even more important.

HPT should also be considered in patients with thyroid 
disease. In a study of 13,000 patients who presented with 
thyroid disease, PHPT was detected in 0.3% of patients. 
However, a more recent study by Morita et al. found PHPT 
in 3.1% of patients referred for thyroid disease. We found 
that 10% of patients referred for thyroid disease received a 
final diagnosis of thyroid and parathyroid disease.

As demonstrated by our study and similarly conducted 
trials, concomitant thyroid and parathyroid disease can 
occur. Previous studies suggest the risk of thyroid disease 
is higher in patients with PHPT. Additionally, parathyroid 
disease is more prevalent in patients with thyroid disease. A 
study by Murray et al. found that 5% of patients undergoing 
thyroidectomy also underwent PTX (34). Additionally, 
concomitant thyroid disease and PHPT can result in 
complications for patients with untreated hypercalcemia, 
unrecognized TC, or additional neck surgery (5). Patients 
presenting with thyroid disease should undergo analysis 
of serum calcium and possibly PTH levels to check for 
underlying parathyroid disease. Patients presenting 

with PHPT should undergo neck ultrasound to detect 
thyroid nodules and subsequent FNA if indicated to assess 
for malignancy. Detection of concomitant disease pre-
operatively can help guide surgical planning, decrease 
post-operative complications of undetected disease, and 
minimize the need for reoperation.

However, while there is certainly a role for imaging in 
thyroid and parathyroid disease detection and management, 
recent studies have suggested that increased imaging may 
be responsible for a higher incidence of papillary TC. The 
incidence of well-differentiated TC in the US has increased 
from 4.9 per 100,000 in 1975 to 14.3 per 100,000 in  
2009 (41). This may be due to detection of subclinical 
disease, as autopsy reports show TC in people who have 
died from non-thyroid related diseases (41). The question 
becomes how to treat these cases of TC, especially low 
risk papillary carcinomas. As described above, the default 
approach for thyroid carcinoma has been thyroidectomy. 
However, recent studies have suggested that lobectomy 
may be a more conservative approach which produces 
similar results. A study from the SEER database showed 
no survival benefit for patients with low risk tumors who 
were treated with a more aggressive surgical approach. 
Less invasive options for low risk papillary TC are being 
studied. Radiofrequency ablation and ultrasound guided 
ethanol ablation have been used, but their efficacy is 
not well documented. Two Japanese studies compared 
thyroidectomy and active surveillance and found that at  
5 years 1.6% of patients had lymph node metastasis and 
6.4% had asymptomatic lesion growth. This increased to 
3.4% and 15.9% at 10 years (42) suggesting that not all low 
risk TC requires immediate surgical intervention.

A cost-effectiveness comparison looking at early surgery 
versus a non-surgical approach (NSA) for incidental 
papillary thyroid microcarcinoma found that a NSA was less 
costly for patients who were elderly or had a life expectancy 
≤16 years (43). However, when looking only at cost, a 
surgical approach was preferable for patients with a life 
expectancy of 17 or more years, i.e., healthier and younger 

Table 2 Multivariable logistic regression based on primary referral diagnosis of thyroid vs. parathyroid disease*

Outcome OR (95% CI, P value)

Final diagnosis single vs. concomitant disease 2.51 (95% CI, 1.42–4.42; P=0.003)

Single vs. combined operations 2.12 (95% CI, 1.23–3.65; P=0.007)

Comparison of odds of a single final diagnosis (thyroid disease or parathyroid disease) and concomitant disease by primary referral type. 
Comparison of odds of a single operation (thyroidectomy or parathyroidectomy) by primary referral type. *, adjusted for age and sex.
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patients. When measuring effectiveness in terms of quality-
adjusted life years (QALYs), the study found NSA more 
effective (0.260 QALY) regardless of life expectancy, as NSA 
resulted in fewer surgery-related permanent complications 
such as vocal cord palsy and hypoparathyroidism (43). Post 
sensitivity analysis, Lang and Wong determined that NSA, 
or observation, was always more cost-effective in managing 
incidental papillary thyroid microcarcinoma, although 
the authors admitted a significant portion of patients and 
physicians may prefer surgical intervention due to anxiety 
and uncertainty. The authors also mentioned that their 
model assumed a constant rate of progression and spread, and 
selection bias was possible, as patients opting for NSA may 
have had disease that was less likely to progress or spread (43).

When looking at concomitant thyroid and parathyroid 
disease it is important to weigh the pros and cons of 
diagnosis and intervention. There has been a large increase 
in the incidence of thyroid disease discovered as a result 
of advances in imaging. While screening for thyroid 
disease with ultrasound plays an important role in disease 
detection and treatment, it is important to determine the 
implications of disease diagnosis. Perhaps the increased 
incidence of low risk TC is due to subclinical detection 
that can be managed with more conservative treatment. 
However, there have been no studies comparing lobectomy 
vs. total thyroidectomy vs. non-surgical treatment for low 
risk thyroid carcinoma. This may be an important area of 
research to determine the best management of incidentally 
discovered thyroid carcinoma.
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