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ABSTRACT

Objective: In this research, we aimed to evaluate the success of the minimally invasive
surgical method performed with intraoperative gamma-probe despite early wash-out in
solitary primary parathyroid lesions and to contribute to the literature on this subject.

Methods: This retrospective study included 48 adult patients diagnosed with
hyperparathyroidism, with an average parathormone value of 105 pg/mL (range: 82-127
pag/mL). Radionuclide imaging was conducted using Tc-99m sestamibi and Tc-99m-
pertechnetate. Minimally invasive surgery with an intraoperative gamma probe was
planned for patients with primary parathyroid lesions and surgical indications. At the
conclusion of the operation, count equalization was observed in all four quadrants.

Results: Minimally invasive surgery was performed on 42 patients with the assistance of
an intraoperative gamma probe. In 6 patients, the procedure was extended to conduct a
four-gland exploration due to early wash-out. Each patient had one pathological lesion
removed, all of which were histopathologically confirmed as parathyroid adenomas.
Among the 6 patients with extended surgeries, 4 experienced early wash-out, and all 6
had been diagnosed with multinodular goiter.

Conclusion: In cases with primary hyperparathyroidism, it is aimed to remove the
pathological lesion with minimally invasive surgery and leave the glands that continue
their normal function in place. Preoperative localization methods help the surgeon in this
regard, but pathologies in the surrounding tissue can reduce the success of minimally
invasive surgery.
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INTRODUCTION

Thyroid ultrasonography (USG) and Tc-99m sestamibi parathyroid gland scintigraphy (PS)
are the most frequently used methods for the diagnosis and localization of primary
parathyroid lesions (PPL). Minimally invasive surgery (MIS) may be preferred in lesions
that can be localized pre-operatively if surgery is indicated (1-3).

In lesions that cannot be found with MIS, the operation can be expanded, and four gland
explorations can be performed. The sensitivity of PS in diagnosing parathyroid adenomas
has been reported to be 91% and specificity as 98.8% (4). With the help of preoperative
noninvasive localization methods and intraoperative gamma probe (IGP), PPLs can be
extracted successfully with MIS.

Late radionuclide accumulation in PPL in PS is the expected finding. In some cases, while
imaging continues, activity in PPL washes out at a rate similar to the surrounding tissue. In
our study, we aimed to evaluate the success of the IGP-guided MIS method in PPL patients
who underwent early wash-out and to contribute to the literature on this subject.
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MATERIAL and METHODs

48 adult patients were included in this retrospective study.
The mean age of the patients was 44 (37-51).

e  Out of these patients, 30 (62.5%) were women.

e All patients presented with hyperparathyroidism
(HP).

e The average parathormone (PTH) value was 105
pg/mL (range: 82-127 pg/mL).

e In all cases, ultrasound (USG) revealed a solitary
primary parathyroid lesion (PPL).

There was an indication for surgery for PPL in patients with
HP. All patients underwent PS imaging with Tc-99m
sestamibi. For parathyroid scintigraphy (PS), patients
received 16-18 mCi of intravenous Tc-99m sestamibi. Images
were obtained at the 20th (early) and 120th (late) minutes (3).
Scintigraphic images were performed on a Siemens E-cam
double-headed gamma camera with a high-resolution parallel
hole collimator in a 128x128 matrix. A thyroid scintigraphy
examination was performed with Tc-99m pertechnetate on a
separate day (Figure 1-2). MIS with IGP was planned for the
patients. In the intraoperative gamma probe method, a crystal
probe was used, and in vivo lesion/neck, lesion/thyroid
counts, and lesion/operational area counts were measured
after the lesion was removed. In vivo, when the parathyroid
lesion/thyroid gland count ratio was 21.5, and the parathyroid
lesion/background activity was 22.5, and if the parathyroid
lesion/background activity at the operation site was 220%
after the pathological glan was removed, it was considered
compatible with parathyroid adenoma. At the end of the
operation, it was observed that the counts were equalized in
all four quadrants.

The primary parathyroid lesion that was removed was sent to
pathology. Our retrospective study was approved by
Gaziosmanpaga Training and Research Hospital Ethics
Committee with 340 numbers on 22.09.2021.

Statistics: SPSS version 21 software was used for statistical
analysis. Variables were expressed as the number and
percentage of cases for categorical variables and the median
(minimum-maximum) for continuous variables. The Mann-
Witney U test was used for non-normally distributed
continuous variables, and the Chi-square test was used for
categorical variables. p<0.05 was accepted as statistically
significant.

RESULTS

In 27 patients (56.3%), PPL was visualized in the same
localization as USG of the neck in PS imaging. However, in
21 (43.8%) patients, the lesion observed in the 20th-minute
images was washed out at the same rate as the thyroid tissue
in the 120th-minute late images. Surgery was planned as
minimally invasive surgery (MIS) with an intraoperative
gamma probe (IGP) in all patients. However, in 6 patients, the
operation was expanded and four glands were explored
(Figure 3). All excised lesions were reported to be consistent
with parathyroid adenoma in both the frozen and pathological
paraffin sections. Only one lesion from each patient was
excised. In the follow-ups, the PTH values were normalized
in the patients after the operation. In two of the 6 patients in
whom the operation had to be expanded, the lesion was
localized pre-operatively with late accumulation in PS. Early
wash-out was observed in 4 patients. All six of these patients
were diagnosed with multinodular goiter (MNG). The results
are summarized in Tables 1 and 2, as well as Figure 3.

Figure 1: In primary parathyroid lesion (parathyroid adenoma) located in the right inferior localization; A. 20. min (early)
B. 120. min (late) radionuclide imaging C. Thyroid Scintigraphy. There is delayed accumulation in the primary parathyroid

lesion.

T

Figure 2: The patient with a primary parathyroid lesion (parathyroid adenoma) in the right inferior A: 20. min (early) B:
120. min (late) radionuclide imaging C: Thyroid Scintigraphy. The activity in the primary parathyroid lesion was washed

out early.
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Figure 3: Schematic representation of data of our patients with Primary Parathyroid Lesions

Table 1: Data on primary parathyroid lesions with early wash-out and late accumulation on radionuclide imaging.

Early wash-out Late accumulation (n:27 D
age 44 (37-51) 45 (38-50) 0.875
Gender (male/female)(In gender%) 13/8 (43.3%/44.4%) 17/10
Parathormone (pg/mL) 98 (82-127) 108 (87-127) 0.289
Presence of Multinodular goiter (+/-) 9/12(42.9%/ 44.4%) 12/15 (57.1%/ 55.6%) 0.912
Minimally invasive surgery (+/-) 4/17 (66.7%/40.5%) 2/25 (33.3%/59.5%) 0.383
Four gland exploration (+/-) 17/4 (40.5%/66.3%) 25/2 (59.5%/33.3%) 0.383

Table 2: Data on lesions that were extracted with minimally invasive surgery with intraoperative gamma-probe and those
that could not be extracted

Primary parathyroid lesions that

Primary parathyroid lesions
cannot be removed by minimally removed by minimally invasive
invasive surgery (n:

412 (13.3%)/11.1%)

Gender (female/male)

AQge 41.3 (37-45) 44 (37-51) 0.354
Multinodular goiter (-/+) 0/6 (0 %/ 22.2%) 21/21 (100%/77.8%) 0.029
Parathyroid hormone (pg/mL) 109.5 (88-127) 106.5 (82-127) 0.543

DISCUSSION

Determining the localization of the pathological lesion with
preoperative localization methods enables minimally invasive
procedures and increases the surgical success rate. Both four-
gland exploration and MIS aim to remove the pathological
lesion while preserving the normally functioning glands. It is
aimed to keep repetitive neck operations and postoperative
complications such as adhesions at a minimal level. Although
the removal of multiple glands creates more curative results,
it is not preferred (5). In cases where a preoperative focus was
determined with the help of PS and USG, unilateral
exploration for the ipsilaterally located gland may be
recommended first, when no lesion is found with MIS.

Medical Science and Discovery, 2023; 10(9):702-706

Without a pathological focus in ipsilateral exploration, four
gland explorations can be performed (6). Surgery may be
indicated in the presence of PPL with HP. These situations
can be summarized as follows: high serum calcium, low bone
mineral density, associated fracture formation, kidney stones,
and kidney failure (7). In 21 of our 48 cases, the PPL image
that became focal in the early images of PS disappeared in the
late images. However, MIS with IGP was still possible in 17
patients. More counts were obtained with IGP compared to
the surrounding tissue. The lesion was found by four gland
explorations in 4 patients. All of these four patients had
multiple nodules in the thyroid gland.
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Four gland exploration was performed in 2 of 27 patients with
late accumulation. In minimally invasive surgery (MIS)
accompanied by intraoperative gamma probe (IGP), the
presence of multiple nodules in the thyroid gland can pose
challenges in localizing solitary primary parathyroid lesions
(PPL). Sestamibi is a lipophilic cation that accumulates in the
mitochondria inside the cell (8). In PPL, an excess of
vascularity and mitochondria-rich oxyphilic cells accumulate
sestamibi (8). In addition, the release of accumulated
sestamibi from the PPL is slow compared to the surrounding
thyroid tissue and normal parathyroid glands (9). The
sensitivity of 99m Tc-sestamibi in localizing the lesion in
cases with a solitary adenoma has been reported as 54%-96%
(10,11). In cases with a solitary adenoma, the specificity of
scintigraphy in localizing the adenoma has been reported to
be 83% to 96% (12,13). SPECT (tomographic) images
effectively reveal PPLs located posterior to the thyroid gland
(14). Both planar and SPECT imaging were conducted on the
patients in our study. The mean time to reach the adenoma
after the skin incision has been reported as 14 minutes (15).
In our study, the time to reach the adenoma was also similar.
Our 27 patients had multinodular goiter (MNG) in the
thyroid. Half of the 42 patients who could have PPL removed
with IGP-guided MIS had MNG. All 6 patients in whom PPL
could not be removed by MIS accompanied by IGP had a
diagnosis of MNG. MNG diagnosis decreased the success of
MIS, especially in lesions with early wash-out. Early wash-
out was observed in 4 of 6 cases in which MIS failed. With
IGP, a count of more than 20% can be obtained in thyroid
nodules and hyperplasia. This may cause false positivity
intraoperatively (16-17). It has been reported that the time
required to reach the highest adenoma/background activity
can vary from patient to patient (18). PPL on USG,; It is seen
as a hypoechoic, homogeneous, well-circumscribed mass.
Thus, it is separated from the surrounding hyperechoic
thyroid gland (19). USG only gives size information and not
about function. The lesion within the thyroid may also be a
thyroid adenoma. Success increases when USG and
scintigraphy are used together (20). Normal glands cannot be
visualized with MRI. In a study comparing MR and
scintigraphy, the sensitivity of PS was 86%, and the
sensitivity of MR was 71% in localizing PPL (21). Thyroid
adenomas, carcinoma, and inflammatory thyroid diseases
accumulate sestamibi. Sestamibi may undergo delayed release
in these lesions as in parathyroid adenomas. Inflammatory or
malignant cervical lymphadenopathies may cause false
positivity (3).

Study Limitations: The weakness of our study is that it is
retrospective.

CONCLUSION

In cases with PH and solitary PPL, it is aimed to remove the
pathological lesion with MIS and to leave the glands that
continue their normal function in place. Preoperative
localization methods help the surgeon in this regard, but
pathologies in the surrounding tissue may reduce the success
of MIS.
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