
Primary hyperparathyroidism (PHPT) is the 
third most prevalent endocrine disorder and the most 
common cause of hypercalcemia. It is characterized 
by self-generated, aberrant parathyroid hormone out-
put from one or more parathyroid glands.1 A solitary 
parathyroid adenoma (PA) is the most common cause 
of PHPT (85-90%), followed by multiglandular hy-
perplasia (6%), double PA (4%), and parathyroid car-
cinoma (<1%).2 PAs are generally smaller than 2 cm 
and weigh less than 1 g. According to the literature, 
PAs measuring at least 3.5 g are considered “giant”, 
while those weighing between 1-3 g are “large”.3 A 
small portion of PA is giant adenoma.4 Surgery is the 
only way to cure hyperparathyroidism caused by 
aberrant parathyroid tissue, regardless of the etiology. 
The accurate localization of parathyroid pathology is 
critical to the result of surgical treatment. Ultra-

sonography (US) is the first technique employed for 
this purpose. It can easily identify enlarged, hyper-
cellular parathyroid glands. The diagnosis is sup-
ported by the Doppler examination’s findings of 
hypervascular appearance and polar terminal vascu-
lar structure.5 Furthermore, in comparison to ses-
tamibi imaging, it can offer side and localization 
identification with a greater accuracy rate, particu-
larly in sub-centimetric adenomas.6 It can be em-
ployed as the only imaging approach in the 
preoperative period, particularly in larger, single-
gland PA, as it reduces costs.7 

The risk of recurrent laryngeal nerve injury is 
one of the most feared side effects of thyroid or 
parathyroid surgery. Large goiter, cancer, and 
anatomical changes such as extra-laryngeal and par-
ticularly non-recurrent laryngeal nerve (NRLN) all 
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raise this risk.8 The incidence of NRLN is between 
0.1 and 0.7% and is currently classified into three 
subtypes.9 In Type 1 variation, NRLN travels along 
the superior thyroid pedicle. In Type 2A, it is on the 
outside of the inferior thyroid artery and parallel to 
it; in Type 2B, it advances towards the cricothyroid 
muscle and is parallel to the inferior thyroid artery on 
its inner side.10 The most common variation in this 
group is Type 1, which is responsible for the most in-
juries due to its position and lack of protection.11 Per-
manent damage to the recurrent nerve occurs in 
0.5-5% of cases following index thyroid surgery, 
while 1-30% of cases result in acute injury.12 The in-
cidence of injury is ten times higher in the presence 
of NRLN.13  

To contribute to the literature, this study presents 
a case in which a single large PA was detected using 
only US as localization imaging in the preoperative 
period, and the existence of Type 1 NRLN was de-
tected utilizing intraoperative neuromonitoring 
(IONM). 

 CASE REPORT 
The patient provided informed consent for this case 
report. 

The 68-year-old female patient, who had essen-
tial hypertension and had no prior surgery, was re-
ferred to the endocrinology outpatient clinic due to 
excessive calcium levels. She was sent to the clinic 
after the calcium level was discovered to be 15.6 
mg/dL. In addition to the symptoms of fatigue, there 
were signs of muscle weakness. Calcitonin: less than 
2 ng/L; PTH: 926 pg/mL; and vitamin D: 30 ug/L. A 
hypoechoic, heterogeneous, solid nodular lesion mea-
suring 37x38 mm in diameter and calcification was 
found on the inferiolateral side of the right lobe of the 
thyroid gland during neck US imaging. Surgical treat-
ment was decided upon following the endocrinology 
council meeting with the patient. The parathyroid 
gland was discovered to be the nodular lesion ob-
served in the preoperative US during the surgery 
(Figure 1). The right recurrent nerve formed an ellip-
tical ring on the parathyroid tissue after dissection 
and was non-recurrent (Figure 2). The nerve was lo-
cated and protected with the use of IONM. Care was 

taken to preserve the parathyroid gland’s integrity 
during the right lobectomy and parathyroidectomy 
procedures. Parathyroid tissue was visible macro-
scopically in the frozen examination (Figure 3). The 
surgery terminated when the intraoperative PTH 
dropped to 81.9 pg/mL. Complications such as hy-
poparathyroidism and phonation deficiency did not 
prevent the patient from being released. Upon patho-
logical investigation, PA was found to have cystic 
holes of 35x37x25 mm in diameter (Figure 4). 

FIGURE 1: Appearance of giant parathyroid neoplasia. It is observed along the 
lateral aspect of the right lobe of the thyroid.

FIGURE 2: Non-recurrent laryngeal nerve located above the parathyroid adenoma.
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 DISCUSSION 
The recurrent laryngeal nerve regulates the motor and 
sensory innervation of the larynx. Significant prob-
lems such as vocal cord paralysis, irreversible phona-
tion abnormalities, and airway blockage can arise as a 
result of surgery injuries. Anatomical recurrent nerves 
that are abnormal or variable greatly exacerbate this 
condition. According to the study by Kowalczyk and 
Majewski there is a substantial association between a 
lack of understanding of variable anatomy and the 
severity of potential surgical difficulties.13 Important 
markers to identify the nerve during surgical dissection 
were highlighted by Zheng et al. in order to minimize 
the risk of nerve injury.8 IONM is being used more and 
more these days, particularly for patients having re-
operations or known malignancies. There are differ-
ing views regarding its regular application; however, 
it is recognized as a useful technique for identifying 
anatomical nerve variations. In fact, the right non-re-

current nerve in our case extends back to the point 
where it splits from the vagus nerve, covering a siz-
able portion of the massive parathyroid gland.  

About 70-80% of PHPT patients have no evident 
symptoms, and the diagnosis is made by incidental 
detection of hypercalcemia.1 Surgery is the curative 
method for treating PHPT. Using the right localization 
techniques is essential to achieving this minimally in-
vasive intervention. For this reason, it was highlighted 
in the research by Zafereo et al. that the US approach 
has the lowest cost, the highest levels of specificity (73-
95%), and sensitivity (74-91%) at comparable levels to 
other methods.6 Particularly when combined with in-
traoperative PTH monitoring, the success rate rises. Ac-
cording to Fraser’s study, 10-15 minutes following 
adenoma removal, basal PTH levels should drop by 50-
60%.1 Despite this, most surgeons combine sestamibi 
and US scintigraphy during the preoperative phase.14 
Although four-dimensional computerized tomography 
(4D-CT) is expensive and has a significant radiation 
dose, it can be utilized safely when the other two ap-
proaches are ineffective. It is able to specifically local-
ize over-functioning glands physically and detect over 
half of the aberrant parathyroid glands that are missed.15 
In most centers, access to all imaging modalities uti-
lized for parathyroid gland localization is not possible. 
Furthermore, these operations cannot be completed in 
time when the calcium level poses a life-threatening 
risk. The US becomes more significant in these situa-
tions. Even though the parathyroid gland could not be 
found radiologically at a sonography examination, our 
case was operated on under emergency circumstances. 
An accurate localization and a clear understanding of 
the boundary between the parathyroid and thyroid 
glands were not possible, leading to a thyroid gland 
right lobectomy. The intraoperative PTH analysis led 
to the successful termination of the surgery. We think 
that to avoid these kinds of scenarios, 4D-CT should 
be employed efficiently. Therefore, we believe that 
computed tomography, which is almost ubiquitous, 
will help locate the parathyroid gland. Furthermore, 
repeated nerve injuries and the development of per-
manent hypoparathyroidism are well-known conse-
quences that every surgeon worries about in the 
context of parathyroid and thyroid surgery. When it 
comes to minimizing recurrent nerve damage, rou-

FIGURE 3: Macroscopic appearance of parathyroid neoplasia.

FIGURE 4: Microscopic view of parathyroid neoplasia, H&E, x10.
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tine use of IONM is just as critical as localization 
studies for proper parathyroid surgery. 
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