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ABSTRACT

Background: Primary hyperparathyroidism (PHPT) is a common endocrine disorder characterized by
autonomous overproduction of parathyroid hormone (PTH), leading to hypercalcaemia and its
systemic complications. Surgical excision remains the definitive treatment. In recent years,
intraoperative parathyroid hormone (ioPTH) monitoring has emerged as a valuable adjunct in
parathyroid surgery, particularly in minimally invasive approaches. This article reviews the principles,
indications, methodology, and clinical utility of ioPTH monitoring in the management of PHPT, with
special reference to its relevance in the Indian healthcare setting. We planned the present study to
evaluate the level of PTH intraoperatively and postoperatively and determine the outcome of the
surgery.

Materials & Methods: A total of 36 patients scheduled to undergo parathyroidectomy for
hyperparathyroidism were involved in the present study. Complete physical examination of all the
subjects was carried out. Pre-surgical assessment of all the subjects was done. Minimally invasive
parathyroidectomy (MIP) was done in all the patients. A 50% reduction in PTH level from baseline was
used as an indication that the exploration was successful. If a parathyroid adenoma was not found or
if the PTH did not drop sufficiently after the removal of the gland, the incision was extended and
bilateral neck exploration was done.

Results: MIP was carried out in 33 patients, while bilateral neck exploration was required in 3
patients. A significant decline in the mean PTH concentration was seen during surgery and
postoperatively. Also we observed a significant fall in the postoperative calcium levels in comparison
to the preoperative calcium levels.

Conclusion: Intraoperative PTH monitoring plays a significant and crucial role in assessing the surgical
treatment of primary hyperparathyroidism.
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INTRODUCTION

Primary hyperparathyroidism is increasingly
being diagnosed in India due to greater
awareness, routine biochemical screening, and
improved imaging modalities. Unlike the
classical Western presentation, Indian patients
often present at a younger age with
symptomatic disease, including skeletal
manifestations, renal calculi, and severe
hypercalcaemia. Parathyroidectomy is the
treatment of choice for PHPT. Traditionally,
bilateral neck exploration was the standard
surgical approach. However, with
advancements in preoperative localisation
techniques and the advent of intraoperative
PTH monitoring, focused and minimally invasive
parathyroidectomy has gained acceptance.
Intraoperative PTH monitoring plays a pivotal
role in confirming the adequacy of resection
and reducing operative failure. Primary

hyperparathyroidism (PHPT) is an endocrine
disorder  characterized by autonomous
production of parathyroid hormone (PTH).
Classically characterized as hypercalcemia in
the presence of elevated serum PTH
concentration, it is now recognized as a
spectrum ranging from inappropriately high or
even normal PTH in the setting of high-normal
or even normal calcium.!3 Bilateral neck
exploration with direct visualization and
identification of all abnormal parathyroid glands
with subsequent removal was previously
considered the gold standard of care.
Experienced surgeons reported to be able to
identify affected glands in 95% of cases.
Intraoperative parathyroid hormone (IOPTH)
assay has allowed a directed parathyroid
exploration with cure rates (>97%) comparable
with those of bilateral exploration in patients
with primary hyperparathyroidism (PHP).%®
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There are many conflicting reports in the
literature and some groups have thrown doubt
on the clinical usefulness of IOPTH during
minimally invasive parathyroidectomy (MIP).”
Hence; we planned the present study to
evaluate the level of PTH intraoperatively and
postoperatively and determine the outcome of
the surgery.

MATERIALS & METHODS

The present study was planned in the
department of general surgery, Rama Medical
College, Hospital & Research Centre, Hapur
U.P. (India) and it included evaluation of
intraoperative parathyroid hormone in primary
hyperparathyroidism  patients  undergoing
surgery. For the present study, we obtained
ethical clearance from the ethical committee of
the institution. We also obtained written
consent from all the subjects after explaining in
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detail the entire research protocol. A total of 36
patients scheduled to undergo
parathyroidectomy for hyperparathyroidism

were involved in the present study. Complete
physical examination of all the subjects was
carried out. Pre-surgical assessment of all the
subjects was done. MIP was done in all the
patients. A 50% reduction in PTH level from
baseline was used as an indication that the
exploration was successful. If a parathyroid
adenoma was not found or if the PTH did not
drop sufficiently after the removal of the gland,
the incision was extended and bilateral neck
exploration was done.

Statistical Analysis: All the results were
analyzed by SPSS software. Chi - square test
and student t test was used for assessment of
level of significance.

Table 1. Distribution of subjects according to age group

Parameter n
Less than 40 10
Age group (years) 40-60 14
More than 60 12
Males 15
Gender Females 21
Table 2. Distribution of subjects according to Surgical Procedure
Surgical Procedure n
Minimal Invasive Parathyroidectomy 33
Bilateral Neck Exploration 3
Total 36
Table 3. Comparison of Pre-Op and Post-Op PTH Values
PTH assay PTH assay p- value
Pre-operative (ng/L) 256.5
Intra-operative 10 mins (ng/L 128.4 0.001
Intra-operative 30 mins (ng/L) 64.8 (Significant)
Post-operative 24 hours (ng/L) 37.1
Table 4. Comparison of Pre — Operative and Post - Operative Serum Calcium Values
S. Calcium (mg/dl) Mean SD p value
Pre - Operative 13.2 2.3 0.000
Post - Operative 9.1 1.4 (Significant)

RESULTS

In the present study, a total of 36 patients were
analysed. Mean age of the patients of the
present study was 48.5 years. Majority of the
patients belonged to the age group of 40 to 60
years. There were 15 males and 21 females in
the present study. MIP was carried out in 33
patients, while bilateral neck exploration was
required in 3 patients. A significant decline in
the mean PTH concentration was seen during

surgery and postoperatively. Also we observed
a significant fall in the postoperative calcium
levels in comparison to the preoperative
calcium levels.

DISCUSSION

Primary hyperparathyroidism is diagnosed
when PTH is elevated, in the context of
hypercalcemia, in a patient with no history of
renal disease. This is usually a result of
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inappropriate parathyroid hormone secretion
from one or more of the parathyroid glands.®
The only cure for primary hyperparathyroidism
due to parathyroid adenomas is surgical
resection of the culprit gland or glands. In
2008, The Third International Workshop on
Asymptomatic Primary Hyperparathyroidism
revised the indications for surgery in
asymptomatic patients—these include age less
than 50 years, serum calcium 0.25 mmol/L
above the upper limit of normal, creatinine
clearance <-2.5 at any site, and/or previous
fragility fracture.® In the present study, a total
of 36 patients were analysed. Mean age of the
patients of the present study was 48.5 years.
Majority of the patients belonged to the age
group of 40 to 60 years. There were 15 males
and 21 females in the present study. Rolighed
L et al illustrated the performance of the
intraoperative PTH measurement as a predictor
of successful cure. 143 patients with primary
hyperparathyroidism (pHPT) underwent a
parathyroid operation (bilateral neck
exploration with identification of all parathyroid
glands) with intraoperative measurements of
plasma PTH (immediately prior to surgery (T0)
and 5 minutes after gland excision (T5)). A
positive test result was defined as plasma PTH
values at T5 below 20% of TO or a value in the
normal range below 7.6 pmol/l. Hence T5
values above 20% of TO and above 7.6 pmol/I
were considered test negative. 122 patients
(85%) were test positive and cured, 11 patients
(8%) were test negative but cured, and 10
patients (7%) were test negative and not cured
by the primary operation. Consequently, the
sensitivity of the test was 0.92 and the
specificity 1.00. The rapid PTH test used is a
reliable predictor of a successful outcome in
pHPT  patients undergoing parathyroid
surgery.'® MIP was carried out in 33 patients,
while bilateral neck exploration was required in
3 patients. A significant decline in the mean
PTH concentration was seen during surgery and
postoperatively. Also we observed a significant
fall in the postoperative calcium levels in
comparison to the preoperative calcium levels.
Sartorir PV et al compared focused
parathyroidectomy success rates with and
without IOPTH in patients with concordant
preoperative imaging. Retrospective cohort
study involving 599 consecutive patients
underwent surgery for PH from 2012 to 2017.
Patients with discordant preoperative imaging
were excluded. 426 patients underwent
focused parathyroidectomy (214 patients
without IOPTH and 212 with IOPTH) and were
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considered for the statistical analysis. In case of
insufficient IOPTH decay (less than 50%), a
bilateral exploration was carried out. The
IOPTH group and the non-IOPTH group were
similar for demographics and preoperative PTH
and calcaemia. 413 patients were cured and
disease persistence rates between groups were
not significantly different (p > 0.05). Although
further testing and randomizedcontrolled trials
are required to validate our findings, our data
show that IOPTH does not seem to improve the
outcome in patients with concordant
preoperative imaging undergoing focused
parathyroidectomy.!!

Cayo AK et al determined the utility of ioPTH
monitoring for MGD. Data were prospectively
collected on 755 patients with 1HPT who
underwent parathyroidectomy. PTH samples
were collected preincision, and then at 5, 10,
and 15 min after excision of suspected
abnormal parathyroid gland(s). Surgical cure
was defined as a drop of greater than 50% in
PTH level. Of the 755 patients, 163 (21.5%)
were found to have MGD on pathology.
Intraoperative PTH monitoring was used in 161
of these cases. In 146/161 cases (90.7%), the
ioPTH level fell by at least 50% after removal
of all suspected abnormal glands. All of these
patients (100%) remained normocalcemic
postoperatively. In 15/161 cases (9.3%), the
PTH level did not fall by >50%. For 11/15 cases
(73%), patients remained hypercalcemic
postoperatively or had recurrence. However, in
the remaining four cases, the patients became
normocalcemic postoperatively despite failure
of the PTH to fall by >50%. In each of these
patients, PTH levels fell by 40- 50%. ioPTH
monitoring accurately predicted success or
failure of parathyroidectomy in 97.5%
(157/161) of patients with MGD. A fall of ioPTH
by >50% can be used as a highly accurate
predictor of cure in patients with MGD.12

CONCLUSION

Under the light of above obtained data, the
authors conclude that intraoperative PTH
monitoring plays a significant and crucial role in
assessing the surgical treatment of primary
hyperparathyroidism. However; further studies
are recommended.

REFERENCES

1. Carneiro-Pla DM, Irvin GL, 3rd, Chen H.
Consequences of parathyroidectomy in
patients with “mild” sporadic primary
hyperparathyroidism. Surgery. 2007;
142:795-799.

209| International Journal of Pharmacy Research & Technology | June - Dec 2024 | Vol 14 | Issue 2



Mihai R.
Surgery.

Gopinath P,

Hyperparathyroidism.
2011;29:451-458.

Cordellat IM.  Hyperparathyroidism:
primary or  secondary  disease?
Rheumatol Clin. 2012;8:287-291

Nair CG, Babu MJ, Jacob P, Menon R,
Mathew J. Is intraoperative parathyroid
hormone monitoring necessary in
symptomatic primary
hyperparathyroidism with concordant
imaging?. Indian J Endocr Metab
2016;20:512-6

Wilhelm SM, Wang TS, Ruan DT, Lee JA,
Asa SL, Duh QY et al. The American
Association of Endocrine Surgeons
Guidelines for Definitive Management of
Primary Hyperparathyroidism. JAMA
Surg 2016; 151:959.

Maruani G, Hertig A, Paillard M, Houillier
P. Normocalcemic primary
hyperparathyroidism: evidence for a
generalized targettissue resistance to
parathyroid hormone. J Clin Endocrinol
Metab. 2003;88:4641-48.

Neves MC, Ohe MN, Rosano M, Abrahao
M, Cervantes O, Lazaretti-Castro M et al.
A 10-Year Experience in Intraoperative
Parathyroid Hormone Measurements for

Primary Hyperparathyroidism: A
Prospective Study of 91 Previous
Unexplored Patients. Journal of

Osteoporosis. 2012; 2012:914214.

Elderly

10.

11.

12.

Dr. Ravindra H.N et al / Impact of Community-Based Nursing Intervention on Quality of Life of

Fraker DL, Harsono H, Lewis R. Minimally
invasive parathyroidectomy: benefits
and requirements of localization,
diagnosis, and intraoperative PTH
monitoring. long-term results. World J
Surg 2009; 33:2256.

Bilezikian JP, Khan AA, Potts JT Jr, Third
International  Workshop  on the
Management of Asymptomatic Primary
Hyperthyroidism. J Clin Endocrinol
Metab. 2009 Feb; 94(2):335-9

Rolighed L, Heickendorff L, Hessov I,
Garne JP, Rodt SA, Christiansen P.
Primary hyperparathyroidism:
intraoperative PTHmeasurements.
Scand J Surg. 2004;93(1):43-7.

Sartori PV, Saibene AM, Leopaldi E,
Boniardi M, Beretta E, Colombo S,
Morenghi E, Pauna J, De Pasquale L.
Intraoperative  parathyroid hormone
testing in primary hyperparathyroidism
surgery: time for giving up? Eur Arch
Otorhinolaryngol. 2017 Jan;276(1):267-
272. doi: 10.1007/s00405-018-5179-x.
Epub 2017 Oct 24.

Cayo AK, Sippel RS, Schaefer S, Chen H.
Utility of intraoperative PTH for primary
hyperparathyroidism due to multigland
disease. Ann Surg Oncol. 2009 Dec;
16(12):3450-4. doi: 10.1245/510434-
009-0699-7. Epub 2009 Sep 4.

210] International Journal of Pharmacy Research & Technology | June - Dec 2024 | Vol 14 | Issue 2



