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Abstract

Eighteen patients suffering from primary hyperparathyroid (PHPT) disease underwent BNE in
Alexandria University Hospital in the last two years with the objective to estimate the accuracy of
imaging in localizing the site of the disease and the efficacy of BNE in cure rates in these patients. Single
gland disease (SGD) was found in 13 patients (72%) and multigland disease (MGD) in 5 patients (28%).
In the 13 patients with SGD, the disease was confined to one of the lower parathyroid glands (5 in the
right gland and 8 in the left one). During the period of regular postoperative follow up for six months, 15
patients achieved complete cure (83%) and 3 patients (17%) showed persistence of the disease. These
three patients were having SGD; one of them the cause of persistence was carcinoma of the excised PT
gland while in the other two the cause of persistence was activation of an occult adenoma in the other
neighboring lower PT gland.
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Introduction

PHPT is a disease characterized by inappropriate secretion of parathyroid hormone (PTH) with respect to
the extracellular calcium concentration . PHPT is most often caused by benign neoplastic proliferation
taking place in one parathyroid (PT) gland as an adenoma. It may also be caused by benign neoplastic
proliferation taking place in all four PT glands as MGD or primary hyperplasia. Rarely it is caused by
malignant neoplastic proliferation taking place in one of the PT glands as carcinoma . Neoplastic PT
disease may occur in association with neoplastic proliferation taking place in other endocrine glands as
Multiple Endocrine Neoplastic Syndromes (MEN) I and 11 ©.
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PHPT disease is characterized by continuous loss of calcium from the skeleton and hypercalcaemia.
Prolonged hypercalcaemia is associated with ectopic calcification of blood vessels especially the media of
arteries with increased incidence of arterial hypertension, cardiac arrhythmias and strokes . Ectopic
calcification occurs also in the kidneys resulting in nephrocalcinosis with progressive deterioration in kidney
function and ultimate renal failure. Continuous filtering of calcium through the kidneys results in formation
of renal stones and urinary tract infection ©®. Severe hypercalcaemia (>14 mg %) is responsible for
hypercalcaemic crisis which is characterized by severe vomiting, dehydration and if untreated it may lead to
oliguric renal failure, bradycardia with complete heart block, stupor and coma ©. Prolonged loss of calcium
from the skeleton results in osteoporosis, deformities of the spine, cystic tumors of bone (osteitis fibrosa
cystica), brown tumors of the jaw and pathological fractures .

The typical patient of PHPT has had his disease for several years before it is ever found. Most patients are
discovered as asymptomatic hypercalcaemia during routine measurement of serum calcium in hospitalized
patients or in evaluation of postmenopausal women suffering from osteoporosis in whom hypercalcaemia
was found to be associated with elevated PTH. In countries where routine measurements of serum calcium is
not practiced in hospitalized patients, the disease presents by skeletal and urinary tract complications®.
Since 1925, BNE has been the standard surgical treatment of PHPT. The operation entails surgical removal
of PT gland (s) which are overproducing PTH and leaving the normal one(s) ©. In the last 10 years
refinement in imaging techniques to localize the disease include allowed for preoperative identification of all
hyperfunctioning PT glands and development of new surgical techniques for parathyroidectomy (PTX) 9.
Unilateral approach to PTX on the side showing the enlarged gland associated with intraoperative
parathyroid hormone assay(IOPTH); a decrease of more than 50% from the preoperative level at 5-10
minutes following resection suggest that the patient will be cured. If this drop did not occur, then MGD is
suspected and BNE becomes necessary. When all patients who were operated upon on one gland were
followed; a lot of these patients come back and have a second operation because they have a second tumor.
Therefore the concept of unilateral exploration based on positive scan and IOPTH assay was found to be
limited by the presence of MGD combined with imperfection in preoperative localizing technique. Therefore
PTX with less than four gland exploration did not gain wide acceptance 2.

Methodology

Eighteen patients suffering from PHPT disease were examined clinically and evaluated biochemically.
Preoperative ultrasound (US) using 10 mHz transducer was done to localize the disease in the neck. In
addition, technetium 99 (Tc-99) sestamibi scan was done sequentially following intravenous administration
of 20 millicurie with an early image (20 minutes) and after 3 hours postinjection to detect diseased gland(s)
in ectopic locations in the neck and mediastinum.

BNE was performed for all patients regardless the results obtained by imaging to assess the degree of
perfection of imaging in localizing the disease. The operation allows for exposure of all PT glands through a
collar incision in the neck like that used for thyroidectomy. PT glands were evaluated and the diseased
gland(s) were excised.

Patients were followed up postoperatively by assessing PTH level immediately, at 3 months and at 6months
after operation. The patient was considered cured if the level of PTH reached the normal range and
maintained during the period of follow up. The disease is considered persistent if the level of PTH did not
attain the normal level or begins to rise after initial drop.
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Results:
I-Clinical results
1-Age:
Table (1) shows the age groups of patients.
Age group Number Percent
20-29 1 55
30-39 1 5.5
40-49 2 11
50-59 10 55.5
60-69 3 17
70-79 1 55
Total 18 100
2-Gender:
Table (2) shows the gender of patients.
Age group gender
male female
20-29 0 1
30-39 0 1
40-49 1 1
50-59 4 6
60-69 1 2
70 -79 1 0
total 7 11
3- Presentations:
Table (3) shows patients' presentations.
Presentations Number Percent
Incidental biochemical discovery 1 5.5
Skeletal complication 14 78
Renal complications 11 61
Concurrent skeletal and renal complications | 8 44
4-Comorbidities:
Table (4) shows patients' Comorbidities.
Comorbidity Number Percent
Hypertension 14 78
Short Q-T interval InECG | 6 33
Diabetes mellitus 4 22
Peptic ulcer 1 55
I1-Biochemical results
Table (5) shows the biochemical results of patients.
Range Mean Standard
deviation
Parathormone (15-65 pg/ml) 313-2000 1179.72 491
Calcium (9-10 mg%) 11-14.8 12.22 1
Bone alkaline phosphatase (25-90 U/I) | 250-1100 641.2 211
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I11-Imaging results
1-Ultrasound of the neck
Table (6) shows the results obtained by US scan of the neck in patients.

Anatomical site Number Percent
Right upper PT gland 0 0
Left upper PT gland 0 0
Right lower PT gland 5 28
Left lower PT gland 9 50
Negative 4 22
Total 18 100

2-Sestamibi scan of the neck and mediastinum
Table (7) shows results obtained by sestamibi scan of the neck and mediastinum.

Anatomical site Number Percent
Right upper PT gland 0 0
Left upper PT gland 0 0
Right lower PT gland 5 28
Left lower PT gland 9 50
Ectopic 0 0
Negative 4 22
Total 18 100

IV- Surgical results:
Table (8) shows the results of BNE as compared with the results obtained by imaging.

Diagnosis BNE Positive scan Sensitivity %
SGD 13 13 100
MGD 5 1 20
Total 18 14 78

V- Follow up results
Table (8) shows the results of histopathological diagnosis and its relation to persistence and cure rates of
patients .

Pathological diagnosis Number Cure Persistence
SGD (Adenoma) 12 10 2
SGD (Carcinoma ) 1 0 1
Hyperplasia 5 5 0
Total 18 15 3
Table (9) shows the results of pre and postoperative PTH assay in cured patients.
Number of Mean PTH level (pg/ml)

Diagnosis patients | Preoperative | Immediate | At3 months | At6 months
postoperative | Postoperative | postoperative

Adenomas 10 1088 110 85 71
MGD 5 1542 195.7 85.4 74

Table (10) shows PTH pre and postoperative in the 3 patients with persistent disease
Diagnosis Mean PTH level (pg/ml)

Preoperative | Immediate At 3 months | At 6 months
postoperative | Postoperative | postoperative

Carcinoma 1500 300 1000 1300
Adenoma in 1% patient 1300 220 500 950
Adenoma in 2" patient | 1000 180 480 600
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Discussion

The clinical results showed that the peak incidence of the disease occurs in the sixth decade of life. This was
found to be in accord with the incidence of the disease worldwide ®®. The number of affected females
outnumbered that of males; the ratio being 1.5:1. This was found also to be in accord with what was found
worldwide ®. The disease was symptomatic in 94.5% of patients, being incidentally discovered in only one
patient (5.5%). Seventy eight percent of patients had already skeletal complications in the form of
osteoporosis affecting the compact bone of the skeleton and could be demonstrated in the plain x-rays of the
skull, the region of the wrist and the spine. One of the affected patients showed cystic bone destruction
associated with pathological fracture of the tibia. Another patient was found to have brown tumor of the
mandible. It is well known that osteoporosis cannot be diagnosed by plain x-ray except after there have been
more than 40% loss of bone mass of the skeleton ™¥.In addition US of the kidneys showed that there are
61% of patients who had already renal stones. Nephrocalcinosis was demonstrated in one of these patients.
Concurrent skeletal and renal complications were found in 44% of patients. This way in discovery of the
disease was also found in other countries including India ™, Pakistan *©, Turkey “” and Iran 9,

The presentation and discovery of PHPT disease in the present study was quite different from the
presentation and discovery of the disease in developed countries. In the USA study, 80% of the diseased
patients are picked up incidentally through routine finding of persistent hypercalcaemia in hospitalized
population. Only 5% had skeletal symptoms and 15 % had renal symptoms. Concurrent skeletal and kidney
affection was not recorded *®. This way of discovery of PHPT disease was also found in other countries
including South Africa ®? and Hong Kong @Y.

Physical examination of patients revealed the presence of hypertension in 78% of patients while its
incidence worldwide ranged between 10-40% ©?. After PTX hypertension is either cured or becomes
controllable ®®. ECG changes in the form of short QT interval were present in 33% of patients. The
importance of this finding is its association with ventricular premature beats (VPBs). PTX eliminates the
arrhythmic risk of VPBs ?¥). Diabetes mellitus was found in 22% of patients, similar studies reported higher
rates of type 2 diabetes in association with PHPT disease. Previous reports have suggested that control of
diabetes improves after PTX ?®. Contrary to what was published in old articles which list peptic ulcer and
pancreatitis to be famous symptoms ©®, only one case of peptic ulcer and no case of pancreatitis were found
in the present study.

Biochemical diagnosis of PHPT disease is established in the presence of high PTH levels >65 pg/ml
associated with hypercalcaemia >10 mg% ™). Patients in this study were characterized by very high levels
of PTH with a mean value of 1179 +491 pg/ml which is about 30 times more than the normal level while the
mean value of PTH in patients in USA study had a PTH level < 250pg/ ml which is only about four times
the normal level "It was found that there is a relation between PTH level and the size and duration of the
PT lesion ™. Also the patients in this study were characterized by high calcium levels with mean value 12.2
+ 1.0 mg% which is much higher than that obtained with patients with PHPT disease in USA study who
had calcium levels with mean value of 10.8 mg% and no single case had levels above 11.5 mg%©“". It was
found that there is a relation between calcium level and the severity of symptoms in PHPT disease . Also
our patients are characterized by having high levels of serum bone alkaline phosphatase (ALP) with mean
value 641 +211 U/l which is about 10 times the normal level. In contrast, patients with PHPT in USA study
had either normal or slightly elevated ALP. High levels of ALP reflect the severity of PTH on the skeleton
and the degree of bone turnover and denote that the degree of bone resorption and bone formation is
maximum in our patients and minimum in asymptomatic patients in USA study @7,

At present, in many centers, all patients having PHPT disease undergo routine preoperative US of the neck
to localize the site of the diseased gland(s) being most cost effective procedure, painless, non invasive and
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does not expose the patient to radiation . However its accuracy is highly operator dependant and has poor
sensitivity in detecting glands in ectopic locations due to acoustic shadows from overlying bone or air ©®.
All patients in this study underwent US scanning to localize the diseased PT glands. It was positive in
detecting the disease in 78%of patients; all were present in the lower two glands (5 in the right, 9 in the left).
In addition sestamibi scan was done to all patients in order to localize the disease in its entopic as well as
ectopic locations. It was positive in localizing the disease in 78% of cases; all were in the lower glands with
no single patient showing the disease in any ectopic location. The major factors contributing to non
localizing of sestamibi are small glands (<1.5 cm), MGD, and double adenomas ©°.

BNE which has been evolved as the gold standard for surgical treatment of PHPT disease was used to
estimate the sensitivity of imaging in PHPT disease ®®. The operation was done to all patients regardless the
results of localization obtained by imaging. SGD was found in 13 patients (72%); 5 in the right lower gland
and 8 in the left lower gland. All were localized preoperatively by both US and sestamibi scans giving 100%
sensitivity in the diagnosis of SGD. The excised glands were bean size, olive size and lemon size reflecting
the long duration of the disease. MGD affecting all the four glands was found in 5 patients (28%) in whom
three and half glands were excised leaving half of the left upper PT gland intact to carry the function of PTH
secretion. Both US and sestamibi scans were able to localize MGD in only one patient (20% sensitivity) and
localizing the disease in only one of the lower PT glands.

The efficacy of BNE on the cure rate of patients with PHPT disease was assessed by PTH assay during the
period of follow up (immediately after surgery, at 3 months and at 6months). Biochemical cure was
achieved in 10 out of the 13 patients with SGD (77% cure rate) and in all 5 patients of MGD was 100% cure
rate. In the cured patients with SGD there was an immediate drop of PTH level postoperatively from the
mean value of 1088 pg/ml to mean value of 110 pg/ml (90% drop) and subsequent slow drop to reach the
level of 85 pg/ml after 3 months and the level of 71 pg/ml after 6 months. In the 5 patients with cured
MGD, there was an immediate drop of PTH from the mean value of 1542 pg/ml to reach the mean level of
195.7 pg/ml (94% drop) with gradual slow drop after 3 months to reach a mean value of 85.4 pg/ml and 74
pg/ml after 6 months.

Postoperative follow up showed persistence of the disease in 3 out of 13 patients of SGD (23%). In one of
the patients, the excised gland proved histopathologically to be carcinoma in the right lower gland.
Biochemical follow up of this patient showed immediate drop of PTH level from preoperative value of 1500
pg/ml to reach a level of 300 pg/ml (80% drop). The level began to increase to reach 1000 pg/ml after 3
months and to 1300 pg/ml after 6 months. Both US and sestamibi scan of this patient showed persistence of
the disease in the same site due to inadequate resection of the gland. In the other two patients in whom the
excised glands were adenomas, biochemical follow up in one of them showed an immediate drop of PTH
level from preoperative value of 1300pg/ml to 220 pg/mI(83% drop), PTH level began to rise to 500pg/ml
after 3 months and to 950 pg/ml after 6 months. The other patient showed immediate drop from 1000pg/ml
to 180 pg/ml (82% drop) then the level began to increase to the level of 480pg/ml after 3 months and 600
pg/ml after 6 months. Both US and sestamibi scans showed that the persistence of the disease was due to the
presence of a second adenoma in the neighboring lower gland which appeared normal in the initial surgery.
Carcinoma of the PT gland is a common cause of persistence of PHPT disease after initial surgery ©V.
Given the rarity of this neoplasm and the surgeon expectation of the disease being PT adenoma for which
simple gland removal is appropriate, a high rate of local persistence of the disease may occur. Even at expert
institution with experienced PT surgeons up to 86% of cases of PT carcinoma have not been appreciated
initially by the surgeon ©?. Another common cause of persistence of PHPT disease is the presence of an
occult adenoma in the neighboring lower PT gland which appears normal even to most experienced
surgeons in the initial surgery ©2.
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Conclusion

Imaging of PT glands serves in localizing PHPT disease in entopic as well as ectopic locations but should
not direct the surgical procedure because when negative, BNE becomes a must to explore the four glands
and deal with the disease. When it is positive it shows only one gland which may be an adenoma, carcinoma
or hyperplasic gland, BNE is still a must because the surgical procedure is different in each disease.
Although BNE is considered the gold standard to deal with PHPT worldwide, yet it cannot guarantee cure in
SGD even at expert institutions with most experienced surgeons.
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