
INTRODUCTION 

Primary hyperparathyroidism is a disorder characterized 
by excessive secretion of parathyroid hormone (PTH) 
due to one or more hyperactive parathyroid glands, 
most commonly caused by a parathyroid adenoma. In 
recent years, the usual presentation in the United States, 
Canada and Germany is asymptomatic PHPT diagnosed 
through biochemical tests which are routinely done in 
these countries.1 With the dawn of automated serum 
calcium measurements in the 1970s, the incidence of 
hyperparathyroidism increased significantly without 
relying on the presentation of severe sequelae of the 
disease, such as osteitis fibrosa cystica or nephrolithiasis, 
for diagnosis.2-4 Because of this regular screening 
process, the disease is detected early in its course and the 
opportunity for early intervention, if needed, is presented 
before the onset of overt symptoms and complications. 

Consequently, approximately 20% of patients exhibit overt 
symptoms and complications at diagnosis and considered 
for surgery.5 Locally, there is a paucity of studies on patient 
characteristics and the present state of this disease in our 
population, limiting discovery of areas for improvement 
in recognition and diagnosis.

Currently, surgery remains the only curative therapy, with 
bilateral neck exploration as the gold standard surgical 
approach yielding a 95% cure rate.6,7 Precise preoperative 
localization has made it possible to implement more 
focused and minimally invasive surgeries with high success 
rates. Minimally invasive parathyroidectomy was found 
to be cost-effective, and with shorter operative duration 
and more rapid recovery. It could also achieve a cure rate 
as high as 98.6% with less surgical complications, such 
as postoperative hypocalcemia and recurrent laryngeal 
nerve injury.8-10 In our institution, the most commonly used 
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Abstract

Background. Philippine studies on primary hyperparathyroidism (PHPT) and preoperative localization are scarce, making 
improvements on detection and recognition particularly difficult.

Objective. Describe the clinical profile of post-parathyroidectomy PHPT patients at The Medical City (TMC) and 
assess localization rates and concordance of neck ultrasound (UTZ) and 99mTc-sestamibi scan (MIBI) with surgical 
histopathologic findings.

Methodology. Retrospective chart review of PHPT Filipino patients who underwent parathyroidectomy at The Medical City 
from January 2004 to August 2018. Clinical profile and presentations were described and compared with international 
data. Imaging results were compared with surgical histopathology findings and the level of agreement was determined.

Results. Thirty-five patients were analyzed with female predominance (63%) and an average age of 53 years. Our 
population had more overt manifestations including skeletal abnormalities (51%), renal calculi (49%) and musculoskeletal 
symptoms (43%) prior to surgery compared to western countries, where symptoms were noted in less than 20%. 
MIBI had higher rates of detection than UTZ (80% versus 58%) but had similar localization rates (96.4% versus 
94%). When performed together, given a positive result from either test, a much higher yield (93.8%) was observed.  
The level of agreement between MIBI and surgery was 72.5% (κ=0.54) while UTZ and surgery was 54.1% (κ=0.38).

Conclusion. Our Filipino subjects had predominantly overt symptomatic hyperparathyroidism upon diagnosis prior to 
surgery as opposed to more asymptomatic surgical patients in western countries. Combining UTZ and MIBI is a more 
successful preoperative localization approach in our setting than performing either imaging alone, especially in patients 
with nodular goiter.
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preoperative imaging studies are neck ultrasonography 
and 99mTc-sestamibi scan. The accuracy of these modalities 
in locating abnormal parathyroid glands varies among 
international studies. Generally, in the western countries, 
neck UTZ is reported to have a sensitivity of 45 to 88% and 
a specificity of 94 to 98%. For MIBI, the reported sensitivity 
is 54 to 70% and specificity 95 to 100%.11-13 Nevertheless, it 
should be noted that preoperative localization is primarily 
done not to influence the decision to operate but to aid 
in planning the surgical approach by suggesting either 
the location of a single lesion or increase suspicion for 
multiglandular disease.14 Abnormal parathyroid glands 
may still be found in diagnosed patients regardless of 
imaging result, so that a negative imaging study does 
not preclude parathyroid surgery. A negative result may 
suggest multiglandular disease or an ectopic parathyroid 
tumor, which may then indicate the need for more extensive 
surgical exploration to locate the pathologic gland. A review 
of a prospective database in a tertiary care center in the 
United States showed that of those who underwent neck 
exploration for PHPT, 40% of the patients with negative 
results in both UTZ and MIBI had multiglandular disease. 
The findings provided additional value and importance 
to preoperative localization studies in surgical planning.15 

Published literature on parathyroid diseases in the 
Philippines generally discuss atypical case presentations 
or management outcomes. The biggest cohort study of 
Filipino patients described clinical profiles of hemodialysis 
patients with diabetic kidney disease and secondary 
hyperparathyroidism.16 There is a scarcity of local data 
assessing the efficiency of imaging modalities in localizing 
pathologic parathyroid glands. Potential improvement 
in preoperative planning and techniques remains a 
challenge. Consequently, this study aims to describe 
the clinical profiles of Filipino patients with primary 
hyperparathyroidism who underwent parathyroidectomy 
and to assess the concordance of commonly utilized 
preoperative localization imaging (UTZ and MIBI) with 
surgical histopathologic findings.

MeTHODOLOgy

A cross-sectional study was conducted among patients 
with PHPT who underwent parathyroidectomy at The 
Medical City from January 2004 to August 2018. The 
study protocol was approved by the hospital Institutional 
Review Board. The search terms “hyperparathyroidism,” 
“parathyroidectomy” and “parathyroid surgery” were 
used at the Medical Records database and yielded a total 
of 40 hyperparathyroid patients post-parathyroidectomy. 
The records of all 40 patients were retrieved and reviewed 
for this study. The subjects were classified based on their 
clinical history and biochemical test results using the 
following definitions:
1. primary hyperparathyroidism: above normal intact 

PTH (iPTH) accompanied by elevated levels of ionized 
calcium in the absence of end-stage renal disease,

2. secondary hyperparathyroidism: above normal iPTH 
accompanied by low levels of ionized calcium, and

3. tertiary hyperparathyroidism: above normal iPTH 
accompanied by elevated levels of ionized calcium in 
a patient with long-standing end-stage renal disease 
prior to the diagnosis of hyperparathyroidism.

Filipino patients clinically diagnosed and biochemically 
confirmed to have PHPT on the basis of elevated 
ionized calcium and iPTH levels, with neck or thyroid 
ultrasonography and/or parathyroid scintigraphy as 
preoperative localization imaging, and with available 
postoperative histopathology result were eligible for 
inclusion in the study. Thirty-five subjects were included 
in the analysis (Figure 1). 

Demographic and clinical data were gathered from 
medical and attending physician records. These included 
age, gender, symptoms, comorbidities, family history 
of parathyroid and thyroid disease, risk factors for 
hyperparathyroidism (lithium intake, thiazide intake, 
neck radiation exposure), estimated duration of signs and 
symptoms prior to surgery, time interval from diagnosis 
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* Surgical histopathology report of each lesion detected through imaging.

Figure 1. Flow diagram of study patients and imaging findings.

Patients who underwent parathyroidectomy at
The Medical City from January 2004 to August 2018 (n = 40)

Primary Hyperparathyroidism patients (n = 35)

Total detected lesions by imaging: 42

Neck/thyroid UTZ only
(n = 1)

99mTc-MIBI scan only
(n = 3)

Neck/thyroid UTZ and 
99mTc-MIBI scan only (n = 31)

Exclusion:
• Secondary hyperparathyroidism (n = 2)
• Tertiary hyperparathyroidism (n = 3)
• Non-Filipino (n = 0)

*Non-pathologic (6) *Pathologic (36)

*Hyperplasia (5)*Adenoma (31)



where Po is the actual observed agreement and Pe is the 
expected agreement. The expected agreement is the 
proportion of localizations expected to agree due to chance. 
Missing variables were neither replaced nor imputed. Stata 
15.0 was used for data analysis.

ResULTs

A total of 35 patients with primary hyperparathyroidism 
who underwent parathyroidectomy were included in 
the analysis (Table 1). The mean age was 53 years with 
a female predominance (63%). Surgery for PHPT was 
more frequent in the age groups of 51 to 70 years among 
females and 41 to 50 years among males. The most common 
specific manifestations were osteoporosis/osteopenia (51%) 
and nephrolithiasis (49%). Muscle or joint pains (43%), 
constitutional (34%) and various gastrointestinal symptoms 
(31%) were found to be the more common nonspecific 
presentations. Twenty percent had behavioral changes, 
with depression and irritability or emotional lability being 
most commonly observed. Other infrequent nonspecific 
symptoms included an anterior neck mass, changes in 
posture and height, and neurologic symptoms such as 
headache and dizziness. There were 27 (77%) patients 

to surgery, indications for surgery and type of surgery 
done. Biochemical test results included preoperative 
ionized calcium, iPTH, serum phosphorus, serum creatinine 
and eGFR (CKD-EPI equation) and vitamin D. 

Asymptomatic PHPT was defined as a diagnosis 
made by routine laboratory testing without any overt 
clinical signs or symptoms of the disease. Indications 
for surgery for these patients were based on the 2014 
Guidelines for the Management of Asymptomatic Primary 
Hyperparathyroidism.17 All official imaging results were 
retrieved from the Radiology and Nuclear Medicine 
Departments of TMC. The Siemens Acuson S2000™️ 
was used for ultrasonography from 2008 until 2018. 
Seven patients had their UTZ done before 2008 using an 
older version of the current machine, but with the same 
frequency and with no significant difference in resolution. 
TMC radiologists have been using high frequency linear 
transducers with color Doppler interrogation since 2004, 
with no change in technique. The results, however, were 
interpreted by 16 different radiologists through the years. 
The MIBI scans, on the other hand, were performed 
with 99mTc using the single photon emission computed 
tomography (SPECT) dual-phase technique. A planar 
technetium 99m-pertechnetate/technetium 99m-MIBI 
subtraction scintigraphy and tomographic images were 
acquired after intravenous injection of technetium 
99m-MIBI. The MIBI scan reports were read by 12 different 
nuclear medicine consultants within the years included 
in this study. With the exception of 3 images that were 
done outside our institution, all studies were confirmed 
and signed by a single senior consultant from our Nuclear 
Medicine Department. These were then compared with the 
surgical and histopathologic findings acquired from the 
operative records and the Pathology Department which 
served as the gold standard. Since distinguishing between 
the upper and lower gland locations may be difficult due 
to anatomic variability, imaging results were compared 
against tumor laterality alone. The imaging characteristics 
that were gathered included the number and location 
by laterality of the parathyroid lesion detected. The 
histopathologic characteristics taken were the number, 
location, size and histologic type (adenoma, hyperplasia, 
carcinoma or non-pathologic) of the parathyroid gland. 

A positive preoperative imaging test, either by neck UTZ 
or MIBI scan, is defined as having detected the presence of 
a parathyroid lesion. Localization was considered correct 
when the imaging correctly identified the side of the neck 
in which the histopathologically confirmed abnormal gland 
was surgically found. The preoperative imaging is said to 
be concordant if it showed the lesion at the same side of 
the neck as with the surgical findings, and discordant if 
the lesion on the imaging is at the opposite side of the neck 
seen intraoperatively. The degree of agreement between 
surgical findings and imaging results was analyzed.

Descriptive statistics were used to summarize the general 
and clinical characteristics of the participants. Frequency 
and proportion were used for nominal variables, median 
and range for ordinal variables, and mean and standard 
deviation for interval/ratio variables. We determined the 
Kappa statistic to calculate the degree of concordance of the 
neck UTZ and MIBI localization with the histopathologic 
localization. The formula for kappa coefficient, κ, is: 
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Po – Pe

1 – Pe

Table 1. Clinical characteristics of patients with primary 
hyperparathyroidism who underwent parathyroidectomy

Characteristic Total
n=35

Mean age, year (SDa) 53 ± 13.48
Female gender (%) 22 (62.86)
Presentation (%)

Asymptomatic
Specific signs and symptoms

Osteoporosis or osteopenia
Nephrolithiasis and nephrocalcinosis
Bone fracture

Nonspecific signs and symptoms
Constitutional symptoms

Easy fatigability, lethargy or weakness
Weight loss

Gastrointestinal symptoms
Nausea or vomiting
Abdominal pain
Constipation
Anorexia
Pancreatitis
Peptic ulcer or gastroesophageal reflux disease

Muscle or joint pains
Psychiatric or behavioral changes
Palpitations or chest pain

Others

3 (8.57)

18 (51.43)
17 (48.57)
4 (11.43)

12 (34.29)
6 (17.14)
11 (31.43)
2 (5.71)

6 (17.14)
3 (8.57)
1 (2.86)
1 (2.86)
4 (11.43)

15 (42.86)
7 (20)

6 (17.14)
10 (28.57)

Medical history
Hypertension
Thyroid disease
Diabetes
Chronic kidney disease

Stage 1
Stage 2
Stage 3
Stage 4

Heart or coronary artery disese
Lithium intake
Neck radiation exposure
Thiazide use
Others

22 (62.86)
27 (77.14)

14 (40)
12 (34.29)
1 (8.33)

2 (16.67)
8 (66.67)
1 (8.33)
4 (11.43)
1 (2.86)

0
2 (5.71)

10 (28.57)
Family history

Thyroid disease
Parathyroid disease

9 (25.71)
1 (2.86)

a SD, standard deviation



who had multinodular goiters, 3 of whom had papillary 
thyroid cancer. Nine patients (26%) had reported thyroid 
disease in the family, while only one had a family history of 
parathyroid disease.

Preoperatively, the median ionized calcium was elevated 
(6.12 mg/dL), while median phosphorus was normal (2.63 
mg/dL). iPTH levels varied widely from 69.89 to 849.4 pg/
mL (reference value 15-65 pg/mL), as observed in the typical 
biochemical picture of primary hyperparathyroidism 

(Table 2). None of these patients had longstanding end-
stage renal disease. Analyzed separately, the patients 
with chronic kidney disease had elevated iPTH (median 
261.05 pg/mL), elevated serum ionized calcium (median 
6.56 mg/dL) and normal phosphorus (median 2.59 mg/
dL), consistent with primary hyperparathyroidism. The 
lone patient with stage 4 CKD had an earlier episode of 
acute kidney injury due to renal stones months before her 
parathyroidectomy, and was unable to regain her previous 
renal function. Approximately 67% of the CKD patients 
had chronic hypercalcemia, and the ensuing azotemia was 
attributed to obstructive uropathy caused by PHPT. The 
median vitamin D in this subset of patients with CKD was 
slightly below normal (26.56 ng/mL), with only one patient 
having a level below 20 ng/mL.

The estimated mean duration of signs and symptoms prior 
to surgery was 2 years, with a wide range from a few weeks 
to as long as 13 years. The approximate time interval between 
diagnosis and parathyroid surgery was 4 months (Table 3). 
The predominant indications for surgery in this population 
reflected the most frequent clinical manifestations of 
osteoporosis and nephrolithiasis. Other indications are 
seen in Table 3. With the exception of one, all patients had 
multiple indications for surgery at presentation. Eighteen 
(51%) subjects had at least 3 indications, while 6 (17%) had 
5 or more. There were only 3 (9%) asymptomatic patients in 
this population. These patients presented with incidental 
findings of hypercalcemia (more than 1 mg/dL above the 
normal limit) and decreased eGFR (<60 ml/min/1.73 m2), 
serving as their indications for surgery.

Neck UTZ and MIBI was not done in all patients: 32 (91.4%) 
had UTZ and 34 (97.1%) had MIBI. Of the 35 patients, 31 
(88.6%) had both imaging done leaving only one patient 
with UTZ alone and 3 patients with MIBI only. Collectively, 
there was a total of 42 suspected lesions detected by imaging 
from the 35 subjects. A summary of imaging findings for 
each of the 42 suspected lesions is seen in Tables 4 and 5. 
Single-gland disease was the predominant finding. There 
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Table 4. Individual preoperative imaging results of each specimen (n=35)
Non-pathological (n=6) Adenoma (n=31) Hyperplasia (n=5) Total lesions (n=42)

UTZa (%)
Positive 0 18 (58.06) 0 18 (42.86)
Negative 3 (50) 12 (38.71) 4 (80) 19 (45.24)
No imaging 3 (50) 1 (3.23) 1 (20) 5 (11.9)

MIBIb (%)
Positive 6 (100) 25 (80.65) 5 (100) 36 (85.71)
Negative 0 4 (12.9) 0 4 (9.52)
No imaging 0 2 (6.45) 0 2 (4.76)

a UTZ, neck ultrasound
b MIBI, 99mTc-sestamibi scan

Table 2. Preoperative laboratory profiles
All subjects (n = 35) CKDc subgroup (n = 12) Reference range

Ionized calcium, mg/dL 6.12 (5.45-8.44) 6.56 (5.48-8.44) 4.6-5.32
iPTHa, pg/mL 202.6 (69.89-849.4) 261.05 (118-849.4) 15-65
Phosphorus, mg/dL 2.63 (1.95-3.5) 2.59 (2.24-2.91) 2.29-4.71
Vitamin D, ng/mL 25.8 (12.1-42.22) 26.56 (12.99-42.22) >30
Serum creatinine, mg/dL 1.06 (0.48-2.4) 1.49 (1.17-2.4) 0.55-1.02
eGFRb, mL/min/1.73 m2 66 (21-120) 44 (21-64.5) >120
Median laboratory values. Ranges given in parentheses.
a iPTH, intact parathyroid hormone
b eGFR, estimated glomerular filtration rate, by CKD-EPI equation
c CKD, chronic kidney disease

Table 3. Operative and histopathologic profiles
Characteristic Mean or 

frequency
Estimated duration of signs and symptoms prior to surgery, 
year (range)

2 (0.04-13)

Estimated time from diagnosis to surgery, month (range) 4 (0.25-72)
Frequency of surgical indications (%)

Osteoporosis/osteopenia
Nephrolithiasis
Muscle or joint pains
Age <50 years
Easy fatigability/lethargy
Gastrointestinal symptoms
eGFRa <60 mL/min/1.73 m2

Fracture
Suggestive of cancer

18 (51.43)
17 (48.57)
15 (42.86)

14 (40)
12 (34.29)
11 (31.43)
9 (25.71)
4 (11.43)
1 (2.86)

Surgery performed (%)
Parathyroidectomy only
Total thyroidectomy + parathyroidectomy
Thyroid lobectomy + parathyroidectomy
Subtotal thyroidectomy + parathyroidectomy

15 (42.86)
9 (25.71)
8 (22.86)
3 (8.57)

Largest size of parathyroid lesion per subject (n=33) (%)
≤1 cm
1.1 to 2.0 cm
2.1 to 3.0 cm
>3 cm

7 (21.21)
15 (45.45)
8 (24.24)
3 (9.09)

Actual largest size of parathyroid lesion, cm (SDb) 1.83 (0.92)
Type of suspected parathyroid lesions detected through 
imaging (n=42) (%)

Non-pathologic
Pathologic

Adenoma
Hyperplasia

6 (14.29)
36 (85.7)
31 (86.1)
5 (13.9)

a eGFR, estimated glomerular filtration rate, by CKD-EPI equation
b SD, standard deviation



DIsCUssION

In the study population, there were more women who 
underwent parathyroidectomy for PHPT, with a ratio 
of 2:1, compared to 3 to 4:1 in published data.1,18 Disease 
manifestation in males in this study population appeared 
to be more common at a younger age—at or before the fifth 
decade of life—in contrast to females who presented with 
the illness beyond their fifth decade. The most common 
presentations were bone-related pathology (63%) and 
kidney stones (48.6%), also seen in published data on Asian 
populations. In contrast, studies in North America and 
Europe report primary hyperparathyroidism detected by 
routine biochemical screening, when complications of overt 
skeletal and renal abnormalities have not yet occurred.19 
As a result, the indications for surgery are predominantly 
asymptomatic PHPT with abnormal biochemical profiles. 
In these developed countries, overt renal stone disease 
was noted in less than 20%, while skeletal abnormalities 
were much less common at 2%.19,20 Gastrointestinal 
manifestations such as peptic ulcer disease, on the other 
hand, appear to be similar to the general population at 
10%.21 In Asian countries, where screening methods are not 
as regularly done as in the West, clinically apparent disease 
sequelae are more frequent, as patients tend to seek consult 
once symptoms are already overt and bothersome.12,22,23 In 
a study of PHPT patients in India, skeletal manifestations 
(75.5%) were reported as the most common presentation 
similar to our population, followed by renal calculi (40.5%) 
and proximal muscle weakness (45.5%). The mean duration 
of symptoms was 2.8 years.21 Similarly, in Saudi Arabia, 
skeletal manifestations (45.7%) and renal stones (15.2%) 
were also common, with an average duration of symptoms 
of 39 months or 3.2 years.22 Comparable findings in Thailand 
showed skeletal symptoms in 66.7%, renal impairment in 
15.6% and mixed symptoms in 86.7%.23 In the Philippines, 
a retrospective review of 20 post-parathyroidectomy 
patients with hungry bone syndrome showed renal calculi 
(45%) as the top preoperative presentation, followed by 
osteoporosis (30%), parallel to our data.24 

The mean duration of signs and symptoms prior to surgery 
was approximately 2 years (ranging from 2 weeks to 13 
years), similar to other Asian countries. About 40% of the 
subjects underwent surgery within one year of suspected 
signs and symptoms of the disease, while 31% remained 
symptomatic for one to 5 years before undergoing surgery 
(Table 3). This is likely due to delayed consultations for 
mild and tolerable symptoms and underestimation of the 
disease by patients, as exemplified by irregular follow-
up consultations until more severe and debilitating 
complications are present. Nonetheless, once the diagnosis 
has been made, half of the patients were able to undergo 
parathyroidectomy within 6 months (Table 3). Unfortunately, 
due to the subjective nature of nonspecific symptoms—
body weakness, depression and abdominal pain—together 

were 3 (8.6%) diagnosed to have multiple gland disease 
after surgery, in whom 2 pathologic parathyroid lesions 
were confirmed. Through histopathologic examination, 
the number of true pathologic lesions was 36 out of the 
42 detected through imaging. These were composed of 31 
adenomas (86.1%) and 5 hyperplastic glands (13.9%); the 
remaining 6 suspected lesions through imaging turned out 
to be non-pathologic. Although MIBI notably detected 6 
false positives, it was able to detect all of the hyperplastic 
glands which UTZ failed to recognize. In addition to this, 
UTZ had 3 times more false negative results for adenomas 
compared to MIBI (38.7% versus 12.9%). When both 
imaging procedures were done as seen in 31 of the subjects, 
there were 2 adenomas found during surgery that were 
not seen on both UTZ and MIBI. There was no apparent 
common characteristic that could explain the negative 
imaging result. The sizes of the missed adenomas were 
more than 1 cm (1.3 and 2.6 cm), with associated PTH levels 
close to 3 times higher than normal (185.5 and 218.4 pg/mL). 
Although both were found in patients with multinodular 
goiters, there were 20 other adenomas found in patients 
with nodular goiters that were detected by either or both 
UTZ and MIBI. Imaging results of the 31 subjects were 
seen in agreement in 17/35 (48.6%) of lesions (positive in 
15, negative in 2) and in disagreement in 18/35 (51.4%) of 
lesions (UTZ-positive/MIBI-negative in 2, UTZ-negative/
MIBI-positive in 16) including the 3 false positives in MIBI. 

A total of 32 confirmed pathological glands was seen 
among the 31 patients who had both imaging tests 
performed (Figure 2). MIBI detected a proportionally 
bigger percentage of the pathologic lesions compared to 
UTZ (87.5% versus 53%). The average lesion size identified 
on UTZ (1.95 cm) was comparable to the size detected in 
MIBI (1.75 cm). The average PTH levels were 321.44 pg/
mL and 292.27 pg/mL for UTZ-positive and MIBI-positive 
lesions, respectively. Although PTH levels for UTZ-positive 
lesions were higher, PTH may not truly distinguish the 
2 groups in this study since the highest (849.4 pg/mL) 
and lowest (below 100 pg/mL) were detected by both 
modalities. In terms of localization, whether individual or 
combined, they had a small range of difference in rate from 
93 to 97% (Figure 2). Comparing with surgical findings, 
the concordance of UTZ with histopathology in locating 
lesions was fair (kappa=0.375), while that of MIBI was 
moderate (kappa=0.535) (Table 6). 
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Table 5. Combined preoperative imaging results of each specimen (n=31)
Non-pathological (n=6) Adenoma (n=31) Hyperplasia (n=5) Total lesions (n=42)

Positive on both (%) 0 15 (53.57) 0 15 (42.86)
Positive UTZa and Negative MIBIb (%) 0 2 (7.14) 0 2 (5.71)
Negative UTZa and Positive MIBIb (%) 3 (100) 9 (32.14) 4 (100) 16 (45.71)
Negative on both (%) 0 2 (7.14) 0 2 (5.71)
a UTZ, neck ultrasound
b MIBI, 99mTc-sestamibi scan

Table 6. Concordance in localization between imaging 
and surgical histopathology findings

Agreement (%) expected agreement (%) kappac 
UTZa 54.05 26.52 0.375
MIBIb 72.50 40.88 0.535
a UTZ, neck ultrasound
b MIBI, 99mTc-sestamibi scan
c kappa statistic interpretation according to Landis and Koch: ≤0, none; 

0-0.20, poor; 0.20-0.40, fair; 0.40-0.60, moderate; 0.60-0.80, substantial; 
0.8-1, almost perfect; 1, perfect



with the lack of routine biochemical tests including 
calcium levels, the distinction between asymptomatic and 
symptomatic primary hyperparathyroidism is not always 
clear. Therefore, estimation of duration of symptoms 
relied heavily on persistent and significantly bothersome 
symptoms reported by the patients. 

There was an observed discrepancy between UTZ and 
MIBI, wherein only 58% of adenomas were detected by 
UTZ as opposed to 80% by MIBI scan (Table 4). The low 
detection rate of UTZ in this study is speculated to be due 
to several factors, including thyroid nodularity, operator 
differences in reading abilities and existing incomplete 
ultrasound protocols. In this study, 26/35 (77%) of the 
subjects had multinodular goiters: in those who had both 
imaging studies, UTZ was able to detect 58% of lesions 
while MIBI detected 85%. Similarly, Erbil et al noted a 
decrease in sensitivity in parathyroid lesion detection 
from 100% to 79% using UTZ in the presence of thyroid 
nodules.25 Additionally, in our institution, there are more 
operators and readers of parathyroid ultrasonography 
than parathyroid scintigraphy, which would inevitably 
result in greater inter-observer variability. Moreover, neck 
and thyroid UTZ protocols do not routinely search for 
parathyroid glands, so that these are not always described 
unless requested by the physician or suggested by the 
clinical impression. As a result, there are different levels 
of experience in recognizing parathyroid glands among 
readers which could greatly affect imaging results. Future 
studies may consider having a single sonographer and 
routine inclusion of the parathyroids in thyroid or neck 
UTZ protocols. 

Despite this low detection rate, UTZ remains as one 
of the most commonly requested imaging tools, as it 
provides useful information regarding the thyroid gland 

and its relation to the parathyroids. Evaluating the 
thyroid for concomitant disease is imperative prior to a 
primary operation for hyperparathyroidism in order to 
minimize reoperations. The clinical importance of thyroid 
nodules lies with the need to exclude thyroid cancer, 
which occurs in 7 to 15% depending on demographics 
and presence of risk factors.26 The Philippine Thyroid 
Diseases Study in 2012 found that the prevalence of 
nodular goiter was 4.1%.27 Several comparison studies 
have shown that Filipinos are 2 to 3 times more likely to 
develop thyroid cancer and are significantly more likely to 
develop cancer recurrence (25%) compared to American 
and Canadian populations (9.5%).28-30 It is then essential 
to include thyroid evaluation in planning for parathyroid 
surgery especially among Filipinos.

Although UTZ and MIBI together had low positive 
correspondence at 46.9% (Figure 2), the use of both 
and consideration of at least one positive imaging for 
preoperative localization appears to overcome the 
inherent limitations of each modality alone and increases 
detection rate to 93.8%. MIBI aids in interpreting UTZ 
results, especially in cases of ectopic parathyroid glands, 
small adenomas, and concomitant thyroid nodules, while 
UTZ provides detailed anatomic information not seen in 
nuclear imaging. Analysis of concordance showed higher 
agreement of MIBI scans (72.5%) with surgical location 
compared to UTZ (54.1%) (Table 6). However, even at a 
moderate level of agreement beyond chance (κ=0.535) 
with MIBI, the percentage of reliable data reaches only 
35 to 63%—still inadequate for clinical application. In 
health research, an acceptable inter-rater reliability is 
at least 80%, since this translates to only 20% of the data 
as faulty or erroneous.31 The accuracy of MIBI may be 
dependent on several factors, including the quality of the 
equipment, technique used, frequency of scans being done 
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Figure 2. Preoperative imaging detection and localization rates of confirmed pathologic lesions in patients with both 
UTZ and MIBI.

Primary Hyperparathyroid patients (n = 35)

Patients with both imaging done (n = 31)

Nonpathologic lesions: 3

UTZ only done = 1
MIBI only done = 3

Confirmed pathologic lesions: 32
Adenoma = 28
Hyperplasia = 4

Detected by UTZ:
17 (53%)

Adenoma = 17
Hyperplasia = 0

Correctly localized:
16 (94%)

Adenoma = 16
Hyperplasia = 0

Detected by either:
30 (93.8%)

Adenoma = 26
Hyperplasia = 4

Correctly localized:
29 (96.7%)

Adenoma = 25
Hyperplasia = 4

Detected by MIBI:
28 (87.5%)

Adenoma = 24
Hyperplasia = 4

Correctly localized:
27 (96.4%)

Adenoma = 23
Hyperplasia = 4

Detected by both:
15 (46.9%)

Adenoma = 15
Hyperplasia = 0

Correctly localized:
14 (93.3%)

Adenoma = 14
Hyperplasia = 0

Lesions:
Adenoma = 3

Hyperplasia = 1
Nonpathologic = 3
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in an institution and the ability of the reader. The effects 
of these factors should be investigated and considered in 
formulating ways to improve MIBI scan precision.

The findings of this study are limited by its retrospective 
design and small sample size. Variable qualities of history 
taking and documentation by different interviewers 
allowed unsystematic, non-uniform and occasionally 
incomplete sets of data. Missing data per patient, especially 
laboratory values and maintenance medications, restricts 
adequate characterization of this population. It would have 
been ideal to have information on the dose and duration 
of vitamin D supplementation or other medications such 
as thiazide diuretics and cinacalcet if there were any given. 
Additionally, determination of the 24-hour urine calcium 
levels of these patients would have been able to objectively 
identify cases of familial hypocalciuric hypercalcemia. 

CONCLUsION

This cohort of Filipino patients at The Medical City 
demonstrated similar characteristics and manifestations 
with our neighboring Asian countries. Surgical indication 
was predominantly due to overtly symptomatic disease as 
opposed to more asymptomatic surgical patients in western 
countries. Although UTZ showed very low detection 
rates, there is still merit in doing both UTZ and MIBI scan 
for preoperative localization. These are done to increase 
detection, to assess the thyroid gland by UTZ, and to 
localize pathologic parathyroid lesions better with the MIBI 
scan in patients with nodular goiter.

Future studies should investigate the impact of regular 
calcium screening for hyperparathyroidism to clinical 
outcomes in the general Philippine population, including 
whether overt symptoms and end-organ complications may 
be reduced prior to surgical intervention as seen in western 
countries. Together with this, prospective investigations 
on preoperative planning and more comprehensive 
and uniform clinical examination should be made to 
adequately confirm our findings and discover modifiable 
factors that could influence localization imaging reliability. 
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