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Introduction
Primary hyperparathyroidism (PHPT) is a common disorder 

with an estimated prevalence of 1 to 7 cases per 1,000 persons 
[1-3]. The incidence of PHPT is highest in the seventh decade 
of life, and it is more common in postmenopausal women, in 
whom the prevalence is as high as 3.2% [4].

PHPT can be cured by surgical removal of parathyroid 
gland(s). Conventional four-gland neck exploration and 
identification of all parathyroid glands and removal of 
abnormal ones is the accepted standard of care. Recently, 
however, there has evolved a paradigm of limited surgical 
exploration, wherein only the enlarged and hyperfunctioning 
gland(s) is approached, exposed, and removed. Although both 
four-gland neck exploration and limited surgical exploration 
have a valid role in appropriately selected patients, the 
targeted approach has a comparable cure rate in addition 
to limiting exploration to one side, hence less perioperative 
complications [5,6]. The success of a focused approach is 
determined by preoperative identification of abnormally 
enlarged or hyperfunctioning parathyroid adenoma. Multiple 
modalities for preoperative localization have been utilized 
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Abstract
Introduction: Primary hyperparathyroidism (PHPT) is an endocrine disorder which is only curable with the surgical 
removal of the hyperfunctioning parathyroid gland(s). Surgeon-performed Ultrasound (SUS) has been shown to be 
an accurate and instrumental tool in preoperative parathyroid localization and can improve patient outcomes. This 
study aims to report on real-world experience from a community-based hospital on preoperative SUS in comparison to 
Radiology-performed US (RUS).

Methods: Out of 53 patients who underwent parathyroidectomy between December 2020 and July 2023, 37 patients 
who had combined SUS and RUS were analyzed.

Results: RUS had an accuracy of 13.5% compared to SUS accuracy of 76%. Sestamibi scan increased accuracy to 96%. 
The further exploration of this topic is essential to create a more standard and accurate process in which to localize and 
surgically treat parathyroid adenomas in a community-hospital setting.

Conclusion: Preoperative localization of parathyroid adenoma in PHPT is accurate in the hands of experienced surgeon. 
The need for a more standardized approach and education of ultra-sonographers is of utmost importance in a community-
hospital setting.

Check for
updates

such as 99mTc-MIBI, computed tomography (CT) scan, magnetic 
resonance imaging (MRI), single photon emission computed 
tomography (SPECT), and ultrasound (US).

US offers the advantages of the avoidance of ionizing 
radiation and the ability to perform a study portably and 
repeatedly at a low-cost. US is an operator-dependent 
imaging modality and several studies have demonstrated 
higher accuracy in the hands of surgeons [7-10]. The 
anatomical expertise of the Surgeon may correlate to the 
greater accuracy of parathyroid localization [10]. Surgeon-
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parathyroid hormone (PTH), serum adjusted calcium levels, 
and pre-operative imaging results.

SUS was performed using the high-resolution US system 
(General Electric Logiq p9) equipped with high frequency 
linear-array transducer (14 MHz). The surgeon was blinded 
to the results of any prior pre-operative RUS and SS. SUS 
was carried out with the patient in supine position, the neck 
hyperextended with the aid of shoulder roll. The neck was 
screened systematically between the carotid arteries laterally, 
the sternal notch inferiorly and the carotid bifurcation 
superiorly.

We reviewed the reports of RUS and correlated them to the 
intraoperative findings and the outcome. Patients underwent 
either focused or four-gland explorations depending on the 
intraoperative findings and PTH drop (adhering with the 
Miami criteria > 50% intraoperative PTH drop at 10 minutes 
post-adenoma excision from baseline).

Operative findings and pathology reports were compared 
with pre-operative imaging and SUS scan to compare accuracy 
in localizing a parathyroid adenoma.

Statistical analysis
Analysis was completed using the IBM SPSS Analytics 

performed Ultrasound (SUS) can also allow for simultaneous 
surgical planning. This practice approach has highlighted 
discrepancies of localization and number of parathyroid 
adenomas reported between pre-consultation Radiology 
department performed US (RUS) and SUS (Figure 1) [4,11,12].

Our study was conducted to assess the accuracy of 
surgeon-performed office US from a community-based 
hospital, reflecting on real-world experience.

Methods
This was an observational study of a prospectively 

collected data over the period from December 2020 to July 
2023. All consecutive adult patients who underwent either 
a minimally invasive parathyroidectomy or a four-gland 
exploration for PHPT, at a community-based hospital were 
included. Surgery was performed by a single parathyroid 
surgeon. Exclusion criteria included patients with secondary 
or tertiary hyperparathyroidism and patients undergoing 
revision surgery or patients who did not have independent 
combined SUS and RUS.

Data regarding SUS were recorded at the initial 
encounter in the clinic, preoperative imaging and histology 
collected from office notes, and pathology reports. Data 
obtained included patient demographic information, serum 

         

 

Left parathyroid 
adenoma 

Figure 1: Left parathyroid adenoma on surgeon performed ultrasound.
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Out of the 9 patients who did not localize on SUS, 5 
patients had a suspicious lesion on SS which was concordant 
with surgical findings. Combined SUS and SS accurately 
predicted the correct parathyroid adenoma in 33 patients. 
This translates to an accuracy of 92% (Table 3).

Thirty-six patients (97%) were cured with normal serum 
calcium and normal PTH at median follow up of 22 months. 
Only one patient had persistent disease after four-gland 
cervical exploration.

In one patient, SUS was confounded for an esophageal 
diverticulum, Who eventually, underwent a remote staged 
exploration of the contralateral side at which time the 
adenoma was identified and removed.

In 3 patients (8%) who had double adenoma, only one 
abnormal gland was identified on preoperative SUS and none 
on RUS.

Discussion
The success of focused parathyroidectomy is greatly 

influenced by accurate preoperative imaging. Multiple 
studies have demonstrated the usefulness and accuracy of 
SUS, and it has been introduced into the arsenal of tools of 
endocrine surgeons to help localize abnormal parathyroid 
adenomas. Training courses for neck ultrasound have been 
offered during surgical society meetings such as the American 
Association of Endocrine Surgeons yearly conference.

In addition to many advantages, SUS offers evaluation 
from the surgeon’s perspective: Anatomic configuration, 
relationship to the adjacent structures, and size of the 
abnormal gland; all potentially relevant to the subsequent 
surgical exploration. It is also ideal for the definition of 
concomitant thyroid pathology which, in one series, was 
present in more than half of patients with PHPT being 
evaluated for surgery and changed the operative plan in 
almost 20% of cases [13].

In our cohort, we find SUS is highly accurate and 
comparable to the literature. Soon, et al., demonstrated 
an accuracy of 83% for SUS [14], and, when compared to 
RUS, Thomas, et al., reported a higher SUS accuracy (90.1% 
vs. 80.1%) [15]. When utilizing combined SS and SUS, we 
report a higher detection rate accuracy of 92%, as compared 
to 75% with SUS alone or 50% with SS alone. This is in line 
with literature; De Feo, et al., reported a higher sensitivity of 
combined SS and US (96%) compared to the use of SS (71%) 
or US (67%) alone [16].

RUS sensitivity and accuracy were lower than the 
reported literature and significantly different than the SUS. 

18 software (Chicago, Ill., USA), and included analysis for 
independent association of each imaging modality with 
surgical findings. Basic demographics were reported as mean 
with standard deviation or median with interquartile ranges.

Results
Out of fifty-one patients who underwent 

parathyroidectomy for PHPT, thirty-seven patients 
underwent combined preoperative SUS and RUS. The median 
age at presentation was 64-years-old [range: 35-88], with 
female gender preponderance (65%). Two patients (5%) had 
family history of PHPT with no other features suggestive 
of syndromic hyperparathyroidism. On presentation, the 
median serum adjusted Calcium was 10.8 mg/dl [interquartile 
range: 10.6-11.25], median PTH of 119.8 pg/ml [interquartile 
range: 97.6-1174.2] and median 1,25 OH-Vitamin D of 26.4 
mg/dl [interquartile range: 23.0-32.3] (Table 1). 

Preoperative RUS identified a suspicious parathyroid 
adenoma in 7 patients, of which 5 were concordant with 
the intraoperative surgical findings, which translates into 
a sensitivity of 18.9% and accuracy of 13.5%. SUS identified 
suspicious parathyroid adenoma in 34 patients, of which 28 
were concordant with the intraoperative surgical findings. 
This translates into sensitivity of 92% and accuracy of 75.6%. 
Sestamibi scan (SS) was performed in 36 patients, of which 
it suggested retained 99m Technetium in 20 patients, of which 
18 correlated with the intraoperative surgical findings, which 
translates into an accuracy of 50% (Table 2).

Table 2: Parathyroid Scan and surgical findings correlation.

Parathyroid Scan and surgical findings 
correlation

Patients N (%)

SUS and Surgical correlation 28 (75.6%)

RUS and Surgical correlation 5 (13%)

Sestamibi Scan and Surgical Correlation 21 (58%)

Combined SUS and SS and surgical correlation 34 (92%)

SUS: Surgeon-Performed Ultrasound; RUS: Radiology-Performed 
Ultrasound; SS: Sestamibi Scan

Table 3: Parathyroid imaging modalities sensitivity.

Sensitivity n/N 

SUS 34/37 (92%)

RUS 7/37 (19%)

Sestamibi 20/37 (54%)

SUS: Surgeon-Performed Ultrasound; RUS: Radiology-Performed 
Ultrasound; SS: Sestamibi Scan

Table 1: Demographics and outcomes of PHPT patients.

Number of patients in the cohort 37 patients 

Median Age at diagnosis [range] 64; [35-88]

Female Gender (N, %) 25, 67.5%

Family History (N, %) 2, 5%

Preop Median serum adjusted calcium; 
[interquartile range]

10.8 mg/dl; 10.6-11.25

Mean Serum PTH (preop) ± Sd 137.9 ± 59

Mean Length of stay 1 day

Readmission 1/37

Median follow up ± Sd in months 22.1 ± 5

Mean Serum Calcium (last follow up) ± Sd 9.25 ± 0.52

Mean Serum PTH (last follow up) ± Sd 58.1 ± 28.1

N: Number; Sd: Standard Deviation
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RUS were all performed by technicians, and upon reviewing 
the false negative images by an independent radiologist, we 
found concordance with the original reports, which highlights 
a poor technique in image acquisition. There are several 
medical societies that have produced practice guidelines 
for parathyroid evaluation with Ultrasound. The American 
Institute of Ultrasound in Medicine and the American 
College of Radiology follow similar practice guideline for the 
performance parathyroid ultrasound examination. These 
guidelines recommend the patient’s neck be hyperextended 
during evaluation with longitudinal images taken between 
the right and left carotid arteries and transverse images 
from the carotid bifurcation to the thoracic inlet. It is also 
recommended to examine below the clavicle or in the 
mediastinum for enlarge inferior parathyroid glands. With 
these inferior glands it is advised to use angling of the 
probe and a tightly curved array transducer which can aid 
in diagnosis of these glands. It also states that 1 to 3% of 
parathyroid adenomas are infrahyoid and that these ectopic 
glands can sometimes be visualized better with having the 
patient swallow or turning their head away from the site 
of examination. It is suggested that swallowing, gentle 
compression of ultrasound transducer, and addition of color 
doppler imaging are methods that may improve visualization 
of parathyroid glands [17-19].

We suggest further training of ultra-sonographers in 
this disease, normal anatomic sites of enlarged parathyroid 
adenoma and the potential ectopic sites. We suggest a 
stepwise approach for US reporting where the anatomic 
locations of potential abnormal parathyroid glands would 
be screened and illustrated objectively abiding by different 
medical societies listed above.

The limitations of this study are a small sample size; 
however, considering the significant difference in outcome 
between RUS and SUS, these findings suggest a trend that is 
worth investigating and reporting.

Conclusion
Preoperative localization of parathyroid adenoma in PHPT 

is highly accurate in the hands of experienced surgeons. The 
need for a more standardized approach and education of 
ultra-sonographers is of utmost importance in a community-
hospital setting.
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