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Abstract 

Background: Commonly, primary hyperparathyroidism is caused by a single parathyroid adenoma; a smaller fraction are 

hyperplasia, or multigland disease. Prelocalization of the diseased parathyroid gland is key to effective parathyroidectomy. 

Focused parathyroidectomy has become the standard treatment for selected patients with primary hyperparathyroidism. The aim 

is to assess the role of preoperative localization before doing focused parathyroidectomy. Methods: From July 2022 to June 2023, 

this cross-sectional study was conducted at Bangabandhu Sheikh Mujib Medical University's general surgery department in 

Dhaka. 14 patients with primary hyperparathyroidism had focused parathyroidectomy. Statistical analysis of the results was 

obtained by using window-based computer software with IBM SPSS statistics (Version 22). Results: The male-to-female ratio 

was 2.5:1, and the mean age was 32.36 years (SD = 9.76). The sensitivity, specificity, and accuracy for the ultrasound’s validity 

test were 75.0%, 50.0%, and 71.4%, respectively. The validity test for the Sestamibi scan has an accuracy of 85.7%, a specificity 

of 0.0%, and a sensitivity of 100.0%. The biochemical frozen section validity test's sensitivity, specificity, accuracy, and positive 

and negative predictive values were all 100%. The majority of individuals (85.7%) in the histopathology study investigation had 

parathyroid adenoma. The range of the postoperative hospital stay was 2 to 19 days, with an average of 8.2±6.26 days. Not all 

patients who underwent surgery had ugly scars. Conclusion: Preoperative localization enables patients to have focused 

parathyroidectomy, which is potentially cost effective, reduce postoperative complication, hospital stay with good cosmesis and 

patient satisfaction; ultimately improve postoperative outcome. 
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1. Introduction 

In the vast majority of primary hyperparathyroidism (PHPT) 

patients, the condition occurs due to a solitary sporadic par-

athyroid adenoma [single gland disease (SGD); a smaller 

proportion is as a result of a double adenoma or hyperplasia 

[multi gland disease (MGD)] [1]. The inferior thyroidal artery 

supplies blood to superior and inferior parathyroid glands. 
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Even though the exact locations of the glands may be different. 

In 77% of cases, the inferior parathyroid gland is found at the 

posterior aspect of the thyroid lobe in an area 2 cm in diameter, 

centered 1 cm around the junction of the inferior thyroid 

artery and the recurrent laryngeal nerve in strict proximity to 

the cricothyroid junction [2]. The majority of ectopic glands 

found in the mediastinum are in thymus [3]. Over the past two 

decades, unilateral focused parathyroidectomy has largely 

replaced traditional bilateral neck exploration (BNE) as the 

surgery of choice for parathyroidectomy [4, 5]. Compared to 

BNE, focused parathyroidectomy decreases complication 

rates, i.e., vocal cord paralysis, operating, and anesthesia time, 

while also improving cosmetic results and providing a similar 

surgical cure rate [1]. Today focused parathyroidectomy has 

become the standard treatment for selected primary hy-

perparathyroidism patients who have positive imaging. 

However, BNE is still the gold standard in the surgical 

treatment of PHPT [6]. In the last quarter of the last century, 

combinations of USG and sestamibi scan methods were the 

most commonly used techniques for initial imaging. Objec-

tives of this study are to evaluate the role of preoperative 

localization by USG and sestamibi scan before doing focused 

parathyroidectomy. Specially to see the accuracy of preoper-

ative localization by USG and Sestamibi with peroparative 

localization of disease gland and observe postoperative com-

plications in focused parathyroidectomy, which enhance lo-

calization of adenoma, direct approach, low postoperative 

complications, good cosmetic result, and over all cost effec-

tiveness in our hospital setting. 

2. Methods 

All diagnosed cases of PHPT due to single adenoma ex-

cluding MGD, recurrent HPT, intrathyroid parathyroid ade-

noma, ectopic parathyroid adenoma needing thoracotomy, 

and parathyroid adenoma with other neck pathology needing 

neck exploration were included in this study. The 

cross-sectional study was conducted in the Department of 

General Surgery, BSMMU, over a period of one year from 

July 2022 to June 2023. 14 patients diagnosed with PHPT due 

to solitary parathyroid adenoma who fulfilled selection crite-

ria were included in this study. The interviewer administered 

structured questionnaires and collected data considering the 

variables: age, sex, clinical features, laboratory investigation, 

USG of neck findings, sestamibi scan, peroperative findings, 

biochemical frozen section, postoperative follow-up, and 

events (till hospital period and over the telephone during 

homestay). 

Statistical Analysis 

Data were processed and analyzed using IBM SPSS (Sta-

tistical Package for Social Sciences) statistics (Version 22) in 

accordance with the aims and objectives. The result was 

presented in tables. The statistical terms included in this study 

are mean, percentages, standard deviations, etc. Statistical 

analysis—a test of validity was performed. 

3. Results 

Table 1. Distributions of the study patients by demographic profile 

and presenting and past complaints (N=14). 

Demographic Profile Number Percentage 

Age (in years)   

11-20 3 21.4 

21-30 3 21.4 

31-40 5 35.6 

41-50 3 21.4 

Mean±SD 32.36 ± 9.76 

Range (min, max) 18, 45 

Gender   

Female 4 28.6 

Male 10 71.4 

Presenting Complaints   

Renal symptoms 9 64.3 

Bone symptoms 5 35.7 

Abdominal symptoms 5 35.7 

Muscle weakness 4 28.6 

Fatigue 4 28.6 

Memory impairment 3 21.4 

Past history   

Renal disease 5 35.7 

HTN 3 21.4 

Bone disease 3 21.4 

DM 1 7.1 

Chronic calculus chole-

cystitis and pancreatitis 
1 7.1 

No past history 3 21.4 

In this study, we evaluated 14 patients with single para-

thyroid adenoma. In which female 4 and male 10 patients with 

mean age 32.36, SD = 9.76. About 64.35% of patients pre-

sented with renal symptoms; about 35.7% had a past history 

of chronic renal disease. Also, 35.75% of patients present with 

bone symptoms and abdominal symptoms (Table 1). 
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Table 2. Distributions of the study patients by preoperative imaging findings and peropertive findings (N=14). 

 

USG of neck (n=14) Sestamibi (n=14) Peroperative (n=14) 

n % n % N % 

Left 4 28.6 - - - - 

Left lower - - 6 42.9 6 42.9 

Left upper - - 1 7.1 1 7.1 

Right 4 28.6 - - - - 

Right lower - - 4 28.6 3 21.4 

Right upper - - - - 1 7.1 

Right & left 1 7.1 - - - - 

Superior medistinal - - 3 21.4 3 21.4 

Normal findings 4 28.6 - - - - 

Right (medial & lateral) 1 7.1 - - - - 

 

All 14 patients were evaluated by USG of neck, sestamibi 

scan, and correlated with peroperative findings of disease 

gland. It was noted that 28.6% of the patients had USG per-

formed to assess their left side. It's interesting to note that in 

42.9% cases for the left lower region and 7.1% cases for the 

left upper region, sestamibi scans and peroperative assess-

ments produced the same diagnosis. Additionally, it was 

shown that more than a quarter (28.6%) of the patients had a 

right-side USG assessment. Sestamibi scans, however, 

showed that all four cases (28.6%) were present in the right 

lower area. The peroperative data, in contrast, showed that 

7.1% was in the right upper region and 21.4% was in the right 

lower region. Similar to that, it was discovered that 7.1% of 

the patients in this study had adenoma on their right & left 

sides and right (medial & lateral), respectively, as evaluated 

by USG. It's interesting to note that sestamibi scans and 

peroperative evaluations agreed that 21.4% of the instances 

were in the superior medistinal region. Notably, despite the 

fact that USG classified 28.6% as normal, neither sestamibi 

scans nor postoperative assessments found any instances to be 

normal (Table 2). 

Table 3. Association between USG of neck with peroperative findings (N=14). 

USG of 

neck 

Peroperative 

Left Left lower Left upper Right 
Right 

lower 

Right 

upper 

Superior 

medias-

tinal 

Right & 

left 

Right 

(medial 

& lateral) 

Normal Total 

- (n=6) (n=1) - (n=3) (n=1) (n=3) - - - (n=14) 

n % n % n % n % n % n % n % n % n % n % n % 

Left - - 4 66.6 - - - - - - - - - - - - - - - - 4 28.6 

Left lower - - - - - - - - - - - - - - - - - - - - - - 

Left upper - - - - - - - - - - - - - - - - - - - - - - 

Right - - - - - - - - 2 66.7 1 100.0 1 33.3 - - - - - - 4 28.6 

Right lower - - - - - - - - - - - - - - - - - - - - - - 

Right upper - - - - - - - - - - - - - - - - - - - - - - 
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USG of 

neck 

Peroperative 

Left Left lower Left upper Right 
Right 

lower 

Right 

upper 

Superior 

medias-

tinal 

Right & 

left 

Right 

(medial 

& lateral) 

Normal Total 

- (n=6) (n=1) - (n=3) (n=1) (n=3) - - - (n=14) 

n % n % n % n % n % n % n % n % n % n % n % 

Superior 

mediastinal 
- - - - - - - - - - - - - - - - - - - - - - 

Right & left - - 1 16.7 - - - - - - - - - - - - - - - - 1 7.1 

Right (medi-

al & lateral) 
- - - - - - - - 1 33.3 - - - - - - - - - - 1 7.1 

Normal - - 1 16.7 1 100.0 - - - - - - 2 66.7 - - - - - - 4 28.6 

 

Table 3 shows the peroperative findings of 6 patients found 

in the left lower, out of which 16.7% had enlarged right & left 

parathyroid glands, 66.6% had enlarged parathyroid glands 

left, and 16.7% had normal parathyroid glands evaluated by 

USG of the neck. Similarly, peroperative findings 1 patient 

found in left upper, out of which 100.0% had normal para-

thyroid gland evaluated by USG of neck. Peroperative find-

ings: 3 patients were found in the right lower, out of which 

66.7% had an enlarged parathyroid gland right and 33.3% had 

an enlarged right medial & lateral parathyroid gland evaluated 

by USG of the neck. Peroperative findings: 1 patient found in 

the right upper, out of which 100.0% had an enlarged para-

thyroid gland right evaluated by USG of the neck. Peropera-

tive findings: 3 patients were found in superior mediastinal, 

out of which 33.3% had an enlarged parathyroid gland right 

and 66.7% had a normal parathyroid gland evaluated by USG 

of the neck. 

Table 4. Association between sestamibi scan findings with peroperative findings (N=14). 

Sestamibi Per-operative  

 Left lower Left upper Right lower Right upper Superior mediastinal Total 

 (n=6) (n=1) (n=3) (n=1) (n=3)  

 n % n % n % n % n % n % 

Left lower 6 100.0 - - - - - - - - 6 42.9 

Left upper - - 1 100.0 - - - - - - 1 7.1 

Right lower - - - - 3 100.0 1 100.0 - - 4 28.6 

Right upper - - - - - - - - - - - - 

Superior Mediastinal - - - - - - - - 3 100.0 3 21.4 

 

It was observed that all 100.0% patients had left lower en-

larged parathyroid gland in sestamibi scan, found in 

per-operative left lower; 100.0% patients had left upper in 

sestamibi scan, found in peroperative left upper; 100.0% 

patients had right lower sestamibi scan found in peroperative 

right lower; 100.0% in peroperative right upper; and 100.0% 

in superior mediastinal (Table 4). 
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Figure 1. Histopathological Diagnosis of patients (N=14). 

We found a significant reduction of parathormone after 

surgery, which is 85.7% (12), and after histology, in case 

85.7% (12) had adenoma, 14.3% (2) had thymic hyperplasia. 

Table 5. Sensitivity, specificity, accuracy, positive and negative 

predictive values of USG, Sestamibi and Biochemical frozen section 

(N=14). 

Test of validity USG Sestamibi Biochemical Frozen section 

Sensitivity 75.0 100.0 100.0 

Specificity 50.0 0.0 100.0 

Accuracy 71.4 85.7 100.0 

PPV 90.0 85.7 100.0 

NPV 25.0 0.0 100.0 

After comparison between histopathological diagnosis with 

imaging modalities and biochemical frozen section for eval-

uation of parathyroid adenoma (n = 14), USG of neck evalu-

ation for parathyroid adenoma found true positive 9 cases, 

false positive 1 case, false negative 3 cases, and true negative 

1 cases in identification by histopathological diagnosis. Ses-

tamibi evaluation for parathyroid adenoma, true positive 12 

cases, false positive 2 cases, false negative 0 cases, and true 

negative 0 cases in identification by histopathological diag-

nosis. Biochemical frozen section evaluation for parathyroid 

adenoma, true positive 12 cases, false positive 0 cases, false 

negative 0 cases, and true negative 2 cases in identification by 

histopathological diagnosis. 

On the basis of the above data, Table 5 shows the validity 

test of USG has sensitivity 75.0%, specificity 50.0%, accu-

racy 71.4%, positive predictive value 90.0%, and negative 

predictive value 25.0%. The validity test of Sestamibi has 

sensitivity 100.0%, specificity 0.0%, accuracy 85.7%, posi-

tive predictive values 85.7%, and negative predictive values 

0.0%. The validity test of the biochemical frozen section has 

sensitivity 100.0%, specificity 100.0%, accuracy 100.0%, 

positive predictive values 100.0%, and negative predictive 

values 100.0%. 

Table 6. Distributions of the study patients by postoperative outcome 

(N=14). 

Postoperative outcome Number Percentage 

Complication (n=7)   

Bone pain 4 57.1 

Circumoral paresthesia 4 57.1 

Carpopedal spasm 1 14.3 

Digital paresthesia 3 42.9 

Cosmesis (n=14)   

Poor 0 0.0 

Good 14 100.0 

Postoperative hospital stay 

in days (n=14) 
8.2±6.26 

Range (min, max) 2, 19 

Table 6 shows the distributions of the study patients by 

postoperative outcome. It was observed that more than half 

(57.1%) patients had bone pain and circumoral paresthesia, 

followed by 3 (42.9%) digital paresthesia and 1 (14.3%) 

carpopedal spasm, respectively. All (100.0%) patients had 

good cosmesis. The mean postoperative hospital stay was 

8.2±6.26 days, which ranged from 2 to 19 days. 

4. Discussions 

According to the study findings, a sizable portion (35.6%) 

of the patients undergoing focused parathyroidectomy for 

parathyroid adenoma had a mean age of 32.36 (SD = 9.76). 

The study found that 28.6% of the parathyroid adenoma pa-

tients were female and 71.4% were male. In contrast, a study 

showed that parathyroid adenomas were predominately found 

in females [7]. In the present study, it was observed that the 
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majority of hyperparathyroidism patients (64.3%) presented 

with renal symptoms, 35.7% of patients presented with bone 

and abdominal symptoms; muscle weakness and fatigue were 

reported in 28.6% of the cases, and 21.4% experienced 

memory impairment. The present study discovered that 21.4% 

of patients with hyperparathyroidism had both hypertension 

and bone problems, and 35.7% had a history of renal disease. 

During the latter part of the previous century, USG and ses-

tamibi scans emerged as valuable preoperative imaging tools. 

As in previous studies, several institutions use a combination 

of ultrasound and sestamibi scans for preoperative imaging [8, 

9]. The combination of these methods has been shown to 

enhance sensitivity [10]. It was well-established that USG 

stands out as one of the most frequently utilized imaging 

methods for preoperative localization in PHPT [1]. 

Sestamibi scans and USG were evaluated prior to surgery 

in the current study. Adenomas locations were also deter-

mined through intraoperative evaluations. First of all, this 

study found that the precision of an USG in pinpointing the 

precise location of parathyroid adenomas was constrained. 

Only 28.6% of individuals who had left or right side USG 

assessments had their adenomas confined. This implies that 

precise preoperative localization using an USG alone may not 

be possible. 

The most accurate localization was achieved through pre-

operative assessments, with a 100% localization in this study 

by Sestamibi scan. This aligns with the findings of several 

other studies that emphasize the reliability of intraoperative 

findings in guiding the surgeon to the precise location of the 

adenoma [1]. This study also found a subset of patients 

(21.4%) whose sestamibi scans and intraoperative assess-

ments agreed on the diagnosis of adenomas in the superior 

mediastinum. This emphasizes the necessity of a thorough 

preoperative assessment that takes into account unique ade-

noma sites, which might not be seen by conventional imaging 

techniques. Intraoperative assessment, on the other hand, 

remains the gold standard, ensuring the maximum accuracy. 

To improve preoperative localization, it is best to combine 

imaging modalities and keep an eye out for uncommon ade-

noma placements. 

In terms of the biochemical frozen section, the findings 

show that 85.7% of patients had a significant reduction in 

their previous level, whereas 14.3% did not. The primary sign 

of single-gland disease appears to be a decrease in PTH levels 

within the normal range and to less than half of the maximum 

preoperative PTH level at the 10-minute mark following 

surgery. This method is known as “biochemical frozen sec-

tion.” [11, 2]. Furthermore, histological examination revealed 

that the majority of patients (85.7%) had parathyroid adenoma, 

with the remaining 14.3% diagnosed with thymic hyperplasia. 

The high success rate of considerable reduction parathormone 

level in patients with parathyroid adenoma after focused par-

athyroidectomy is a positive result, implying that preoperative 

localization is critical in surgical decision-making. These 

findings support the current trend of using minimally invasive 

procedures to treat parathyroid adenoma. 

In this study, it was discovered that 57.1% who developed 

complications in the postoperative phase experienced bone 

pain and circumoral paresthesia, 42.9% reported digital par-

esthesia, and 14.3% suffered from carpopedal spasm. Tran-

sient hypocalcemia is a common complication following 

parathyroid surgery with reported incidence rates ranging 

from 5% to 52% [12]. 

The average postoperative hospital stay was 3.8 days, ac-

cording to the previous study [7]. According to this study 

findings, the typical length of time patients spent in the hos-

pital after surgery was 8.2 (SD= 6.26). In comparison to bi-

lateral neck exploration, focused parathyroidectomy has a 

number of benefits, including a quicker recovery time, less 

surgical dissection, cost savings, a shorter hospital stay, and a 

lower risk of temporary postoperative hypocalcemia [13]. No 

patient in the current study was found to have an "ugly scar" 

after surgery. According to Noureldine et al., minimally in-

vasive parathyroidectomy should produce similar curative 

outcomes to the traditional 4-gland exploration, with the main 

advantage of reducing skin incisions and improving cosmetic 

outcomes [14]. 

The result of the current study shows that preoperative 

USG had a high sensitivity in detecting enlarged parathyroid 

glands. Similar findings with high accuracy in localizing 

parathyroid adenoma using preoperative USG were reported 

in a study by Thomas et al., 2019 [15]. Additionally, research 

by Alemadi et al. reviewed that data from several trials came 

to the conclusion that while preoperative localization tech-

niques, such as USG, can be useful in parathyroidectomy, 

their accuracy can vary greatly between different facilities and 

operators [16]. 

Sestamibi scans are a highly accurate method for deter-

mining the precise site of parathyroid adenomas, as evidenced 

by the fact that 100.0% of patients had concordant scans in all 

locations, including the left lower, left upper, right lower, 

right upper, and superior mediastinal. This high degree of 

accuracy is particularly important since it can result in sur-

gical procedures that are more focused and less intrusive. 

Similar research was done by Khorasani and Mohammadi 

utilizing sestamibi scans and they found a range of 54.0% to 

100.0% concordance between preoperative scans and perop-

erative findings [17]. This inaccuracy could be explained by 

variations in patient populations, surgical methods, or sesta-

mibi scan interpretation. However, the results of the current 

study, which boast a 100% accuracy rate, imply that careful 

attention to scan interpretation and surgical technique can 

greatly increase the reliability of preoperative localization. 

Numerous studies have shown that the combination of ses-

tamibi scans and USG for preoperative localization of para-

thyroid adenoma produces a diagnosis accuracy greater than 

90.0% [18]. 

In the current study, USG demonstrated a sensitivity of 

75.0%, specificity of 50%, accuracy of 71.4%, positive pre-

dictive value (PPV) of 90.0%, and negative predictive value 
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(NPV) of 25.0%. These findings imply that although USG has 

a moderate sensitivity and a reasonably high PPV for detect-

ing parathyroid adenomas, it may miss some instances. 

Cheung et al. conducted a meta-analysis to investigate the 

usefulness of USG and found that it had a positive predictive 

value (PPV) of 93.2% and a per-patient pooled sensitivity or 

detection rate of 76.1% [19]. The correct diagnosis of either 

the correct lateralization or the correct multi-gland illness was 

described in their study as sensitivity. PPV is a test result that 

is positive and suggests the presence of multiple gland dis-

eases or a single adenoma. 

According to this study, sestamibi scans had sensitivity 

values of 100.0%, specificity values of 0.0%, accuracy values 

of 85.7%, PPV values of 85.7%, and NPV values of 0.0%. 

Sestamibi scan demonstrated outstanding sensitivity but had a 

low degree of specificity, which increased the likelihood of 

false-positive results. 

Solorzano, Carneiro-Pla, and Irvin discovered that the 

performance characteristics of USG and sestamibi scan were 

equivalent in observational cohort research [20]. In particular, 

both modalities demonstrated a negative predictive value of 

92%, a specificity of 97%, and a sensitivity of 76% for pa-

tient-based analysis. Additionally, the sestamibi scan's posi-

tive predictive value (PPV) was 92%, whereas ultrasound's 

PPV was 90%. Overall, USG had a diagnosis accuracy of 91%, 

whereas sestamibi scan had a marginally greater diagnostic 

accuracy of 92%. The results discussed above support the 

findings of the current investigation. 

Our results demonstrate that biochemical frozen section 

analysis is very reliable for detecting parathyroid adenomas, 

with no false positives or false negatives. 

The individual clinical situation and the availability of re-

sources will determine the preoperative localization technique 

used in parathyroid adenoma instances. Despite its moderate 

sensitivity, USG can still be useful because of its 

non-invasiveness and comparatively high PPV. Sestamibi 

scan, on the other hand, should be used with caution due to its 

high sensitivity but poor specificity, which can result in 

needless exploratory surgery. The most dependable method is 

biochemical frozen section analysis since it combines high 

sensitivity and specificity, ensuring accurate localization 

without the risk of misinterpretation. Each technique has 

benefits and drawbacks. Based on the demands of each patient 

and the resources at their hospital, the surgeon should care-

fully examine the localization method selection. 

5. Conclusion 

In patients with primary hyperparathyroidism, ultrasonog-

raphy and a sestamibi scan can effectively predict the location 

of a parathyroid adenoma, which enhances localization of the 

adenoma. Preoperative localization enables patients to have 

focused parathyroidectomy, which is potentially 

cost-effective, reduces postoperative complications, and im-

proves hospital stay with good cosmesis and patient satisfac-

tion; ultimately, it improves postoperative outcome. Because 

the study group was drawn from a single tertiary hospital in 

Dhaka, the findings might not accurately represent the nation 

as a whole. 
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