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Ab s t r Ac t
Introduction: Thyroid surgeries are routinely performed in day-to-day practice. However, parathyroid surgery is a rarely performed surgery that 
calls upon the highest level of skill and knowledge on the part of the surgeon to perform a complication-free surgery. Parathyroid adenomas 
are the most common tumors of parathyroid glands leading to hyperparathyroidism. Most of these patients are primarily seen by orthopedic 
surgeons or physicians and are then referred to the ENT Department for surgery. 
Aim and objective: To present the clinic-radiological – pathological profile of parathyroid adenoma patients.
Materials and methods: Study design: Prospective observation study.
Setting: Tertiary Care Centre and Government Medical College.
Subjects: Clinico-radiological-pathological profile of 47 consecutive patients who underwent parathyroidectomy for adenomas during a 5-year 
period from 2016 to 2020 in our institute which is a Tertiary Care Hospital and Medical College excluding patients operated for parathyroid 
carcinoma.
Results: Findings were suggestive of adenomas in left inferior parathyroid (18), right inferior parathyroid (11), left superior parathyroid (9), right 
superior parathyroid (7) and in one patient there were 2 parathyroid adenomas.
Conclusion: We conclude that accurate diagnosis and thorough knowledge of anatomy is the key to carry out a successful parathyroid surgery.
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In t r o d u c t I o n
Parathyroid glands are important endocrine glands that play a 
major role in the regulation of calcium metabolism. Disorders of 
parathyroid glands are rare disorders that can alter calcium levels 
in the human body causing major morbid manifestations for the 
patients. Parathyroid adenomas are the most common parathyroid 
tumors leading to hypercalcemia, which in turn can cause major 
morbidity to the patients.1 These patients can present with myriad 
manifestations in the form of muscle weakness, nausea, vomiting, 
pathological fractures, and neuropsychiatric disturbances.2,3 The 
diagnosis of this entity is not straightforward and requires a strong 
suspicion on the part of the primary clinician. Diagnosis is reached 
by a combination of biochemical and radiological investigations. 
Nuclear medium scanning with Sestamibi is the diagnostic imaging 
of choice, as the dye is actively concentrated in the parathyroid 
glands.4 The mainstay of treatment is surgical excision, which 
can be challenging due to difficulty in identifying the offending 
gland and also the close proximity of the gland to the recurrent 
laryngeal nerve. 

In this prospective study, we share our experience of clinic-
radiological and surgical profiles of the patients who underwent 
surgery for parathyroid adenomas in our institute.

MAt e r I A l s A n d Me t h o d s
This is a prospective analysis and observational study of patients 
who underwent surgery for parathyroid adenoma in our institute 
which is a tertiary care government hospital and a referral medical 
college. This analysis was done after studying the data of all 47 

consecutive patients who underwent surgery in our department 
in 5 years period from 2016 to 2020. The study was approved by 
the Institutional Research and Ethics Committee.

Statistical Analysis
Results were recorded and are expressed as the means ± standard 
deviation. Statistical significance was determined using the Chi-
square test. The coefficient of agreement was collected to compare 
various investigations. All analyses were performed using the 
Statistical Package for Social Science (SPSS) version 16.0 (SPSS Inc., 
Chicago, IL, USA). p < 0.05 was considered to indicate a statistically 
significant difference.
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Inclusion Criteria
All patients of either sex operated for parathyroid adenoma during 
the period.

Exclusion Criteria
• Patients not consenting for surgery
• Patients requiring revision surgery
• Patients diagnosed as parathyroid carcinoma

re s u lts

A total of 47 patients were operated in this period, with 19 being 
male and 28 female patients. The ages of these patients ranged 
from 29 to 63 years. Most of these patients (39) presented to the 
orthopedics department with bone pains or pathological fractures. 
One patient had the characteristic salt and pepper appearance in 
the skull (Fig. 1), bone erosion and resorption of phalanges (Fig. 2), 
demineralization, and lytic lesions in peripheral long bones (Fig. 3).  
Two patients were referred from the nephrology department 
with the presentation of renal stones and 3 patients presented 
to the surgical emergency with acute pancreatitis. All these 

patients were diagnosed due to a strong clinical suspicion which 
was confirmed by biochemical tests. All the patients had raised 
serum calcium levels ranging from 10 to 15 mg/dL. Hypercalciuria 
was seen in 33 patients with values ranging from 300 to 560 
mg/24 hours. Parathyroid hormone assay was done in all these 
patients. The majority of the patients had very high levels of 
parathyroid hormone level in their samples (100–2300 pg/mL). 
Seven patients had PTH levels of even more than 1500 pg/mL. 
Imaging studies were done on all these patients. Sestamibi scan 
which is considered as a gold standard was done in 46 patients 
(Fig. 4). In one patient who had multiple fractures and could 
not be transported, the scan was not done. Ultrasonography 
of the neck was done in 47 patients. Radiological findings 
were suggestive of adenomas in the left inferior parathyroid 
(18), right inferior parathyroid (11), left superior parathyroid (9), 
right superior parathyroid (7) and in one patient there were 2 
parathyroid adenomas (Fig. 5). All the patients were operated by 
surgery through an open neck incision. Surgical exploration of 
the neck with prior informed consent with particular emphasis 
on calcium imbalance, recurrent laryngeal nerve (RLN) injury, 
wound hematoma, and possible re-exploration was taken. 
The surgery was done in the standard extended neck position 

Fig. 1: X-ray skull showing typical salt and pepper appearance

Fig. 2: X-ray of hand showing bone erosion and resorption of  
phalanges

Fig. 3: MRI foot showing lytic lesion in femur

Fig. 4: Sestamibi scan showing a left inferior parathyroid adenoma
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allowing complete exposure of the neck. A standard low-neck 
incision of about 3–4 cm about 2.5 cm above the suprasternal 
notch was made. After raising subplatysmal flaps, dissection was 
directed to the side of the offending gland. The ipsilateral strap 
muscles were retracted laterally and the thyroid lobe retracted 
medially. The middle thyroid vein was looked for and was ligated 
if present. Inferior thyroid artery (ITA) was identified as this is a key 
landmark for further dissection. Recurrent laryngeal nerve was 
identified next in Beahrs’ triangle. Intersection of RLN and ITA is 
an important landmark and was used as a guide to the location 
of parathyroid glands. The tumor along with the offending 
parathyroid gland was identified and excised in toto. 

A negative suction drain was kept and the wound was closed 
in layers. Serum calcium levels were measured every 12 hours 
in the postoperative period. Serum calcium levels returned to 
near-normal levels in 48–72 hours in the majority (38) of the 
patients. Parathyroid hormone levels were measured on the 
first postoperative day and they returned to normal levels in 44 
patients. Three patients developed hypocalcemia and calcium 
supplements were given to them for about 7 days. Two patients 
developed hoarseness and vocal cord palsy was seen in these 2 
patients on laryngoscopy. They were managed on speech therapy. 
Both these patients recovered completely after a period of 3 
months. The drain was removed after 72 or 96 hours when the 
amount reached less than 10 mL. Sutures were removed on the 7th 
postoperative days and the patient was discharged. The patients 
were followed 2 weeks after the surgery and serum calcium, PTH 
levels, and vitamin D levels were measured. Serum calcium and 
vitamin D levels were found to be normal in all the patients while 
PTH levels were marginally raised in 5 patients. All the patients 
were kept on regular follow-up and were doing well.

dI s c u s s I o n
Parathyroid adenomas are rarely diagnosed tumors of the neck 
which pose a significant diagnostic and therapeutic challenge for 
clinicians. Most of the patients are diagnosed late as the patients 
do not have specific presentations related to parathyroid but have 
bone fractures, renal stones or psychiatric manifestations.5 Majority 
of patients have a single parathyroid adenoma as reported by Ruda 
et al. who reviewed patients of primary hyperparathyroidism from 
1995 to 2003 and concluded that single parathyroid adenoma 
accounts for 90% of benign tumors of the parathyroid.6 This was 
in correspondence to our study in which we found 95% of our 

patients had a single-gland disease.6 Many of the patients were 
referred to us from the orthopedics department with presentations 
of fractures. This is in agreement with Uden et al. who had also 
described this in their paper in 1992.3 Serum calcium and PTH 
levels were raised in the majority of our patients in conjunction 
with other studies. Preoperative localization of the offending 
gland is the key to a good surgical outcome avoiding the need 
for re-explorations. Ultrasonography of the neck, CT scan of the 
neck, and Sestamibi scan (gold standard) are the key radiological 
investigations in order to find out the exact location of the gland.7,8 
High-resolution ultrasound is an effective examination to locate 
enlarged parathyroid glands in the neck.9 The sensitivity of 
ultrasonography for the localization of abnormal parathyroid glands 
generally varies in the literature from 61 to 85%.8,9 In our patients 
we found a sensitivity of 76% as regards the ultrasonography of the 
neck. Sestamibi scan also has a high sensitivity for the detection of 
abnormal parathyroid glands and is particularly useful in detecting 
small, posterior adenomas. In our patients, we found a sensitivity of 
96% for the Sestamibi scan which is comparable with the majority 
of studies in literature.7 Accurate location of the involved gland 
holds the key to a successful surgical outcome.10–12

co n c lu s I o n

Symptoms of Primary hyperparathyroidism vary and lack specificity. 
Parathyroid adenomas are the most common cause of primary 
hyperparathyroidism. Treating clinicians should have an high index 
of suspicion for diagnosing this rare entity. Accurate localization of 
the offending gland is the key to a correct diagnosis and a good 
surgical outcome. Sestamibi scan is the gold standard investigation 
for parathyroid gland with high sensitivity and specificity. Exact 
anatomical location and good surgical techniques provide the 
recipe for a complication less and uneventful postoperative period. 
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Fig. 5: Intraop picture of left inferior parathyroid adenoma
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