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Abstract
Objectives: The curative treatment of primary hyperparathyroidism (PHPT) is surgery. Persistent and recurrent disease may develop after surgical treatment. In this study, we aimed to evaluate the surgical cure rate in patients who underwent surgery for
PHPT in our clinic.
Methods: The data of patients who underwent parathyroidectomy for PHPT by two experienced surgeons between 2000 and
2015 in our clinic were retrospectively evaluated. Patients who were followed for at least 6 months after their first parathyroidectomy were included in the study. Surgical cure and persistent and recurrent disease rates were evaluated in patients.
Results: During this period, 368 interventions were performed in 357 patients (293 F and 64 M) who were operated for PHPT in
our clinic, with a mean age of 54.9±13.1 years. In the first surgery, 116 patients (32.5%) had bilateral neck exploration, 251 patients
(67.5%) had unilateral neck exploration (UNE) or focused parathyroid surgery (FPS). In the first operation, 343 patients (96.1%) had
cure, 14 patients (13 F and 1 M) remained persistent. Secondary surgical intervention was performed in 11 patients. UNE or FPS was
performed to 10 patients (90.9%); partial sternotomy was performed to one patient. Ten of the patients had cure. Three of these patients had a solitary parathyroid adenoma that was not removed in the first surgery, and seven patients had a second adenoma. Four
patients remained persistent (1.1%). Recurrent disease developed in four patients during follow-up (1.1%). Total cure rate was 97.8%.
Conclusion: The only definitive treatment for PHPT is surgery. High surgical cure can be achieved by pre-operative evaluation
and appropriate surgical planning. However, persistent PHPT may develop, especially due to double adenoma or ectopic location.
Patients with persistent PHPT can be evaluated with repeat imaging methods and with appropriate surgical planning, a high cure
rate can be obtained in secondary surgery, which can increase the total surgical cure rate. Recurrence rate is rare.
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P

rimary hyperparathyroidism (PHPT) is a common endocrine disorder characterized by an increase in calcium (Ca) and parathyroid hormone (PTH) or an increase in
one of these, as a result of impaired regulation of serum

calcium regulation due to excessive PTH production by
gaining inappropriate autonomy of one or more parathyroid glands.[1] PHPT is the third most common endocrine
disorder after diabetes mellitus and thyroid diseases.[2]
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The only definitive treatment for PHPT is surgery. Surgical intervention is recommended for all symptomatic patients and asymptomatic patients under 50 years of age,
who meet certain criteria; however, since the only definitive treatment of PHPT is surgery, surgical treatment
should be considered in all patients for whom surgery is
not contraindicated.[3]
Although the traditional surgical treatment method in
PHPT is bilateral neck exploration (BNE), focused parathyroid surgery (FPS) or unilateral neck exploration (UNE)
methods have become the first choice in selected patients
thanks to the advances in technology and imaging methods. With these methods, the same success rates can be
achieved with less dissection and less complication rates
compared to BNE.[4-6]
Some conditions are important in determining the surgical
strategy following the operation indication. In this process,
pre-operative localization possibilities, whether there are
risk factors for multiple gland disease in the patient, and
the facilities of the surgical center, such as peroperative
frozen or rapid serum parathormone testing, should be
considered.[7,8] High cure rate can be achieved in the first
surgery by minimizing the risk of complications in PHPT
surgery.[9-12] However, secondary surgical procedures may
be required with the diagnosis of persistent or recurrent
PHPT after parathyroid surgery, even in centers experienced in endocrine surgery.[13,14] In the first surgical intervention for PHPT in experienced centers, the cure rate is
over 95%. However, despite the developments and innovations in pre-operative localization studies and all developments in biochemical methods, it has been reported that
the rate of persistent and/or recurrent PHPT is up to 30% in
some series.[15]
Persistent primary hyperparathyroidism (p-PHPT) is the
condition of increased serum calcium and PTH within the
first 6 months postoperatively, and recurrent primary hyperparathyroidism (r-PHPT) is the emergence of hypercalcemia and PTH elevation 6 months after post-operative
normocalcemia is achieved.[9] p-PHPT disease is usually
related to parathyroid gland pathology that is present
in the first surgery, which is not removed, and is related
to failure in surgery. r-PHPT, on the other hand, is generally related to the newly developing parathyroid gland
pathology.[13,14] The vast majority of cases requiring reexploration are due to p-PHPT. The most common reason for
reexploration in p-PHPT is the inexperience of the surgical team in terms of localization and adequate resection.
[13,14,16]
In the literature, persistent hyperparathyroidism is
reported as 2–22% and recurrent hyperparathyroidism is
reported as 1–10% in PHPT.[9,14,17-23]
In secondary surgical procedures performed for persistent and recurrent PHPT, the risk of complications may
be higher and the cure rate may be lower than the first
operation.[24]
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In this study, we aimed to evaluate the surgical cure rate in
patients who underwent surgery for PHPT in our clinic.

Methods
The data of patients who were operated by two experienced
endocrine surgeons (AI and MU) with the diagnosis of PHPT
between 2000 and 2015 were retrospectively evaluated. For
our study, research permission was obtained from the local
ethics committee on March 30, 2021, numbered 1822. Preoperative laboratory tests, imaging methods, intraoperative
findings, and post-operative pathological results and postoperative biochemical results of the patients were evaluated.
All patients were biochemically evaluated and a diagnosis of
PHPT was made by differential diagnosis. Pre-operative sestamibi (MIBI) scintigraphy and/or ultrasonography were performed in all patients. Scintigraphy was performed as planar
MIBI or MIBI single-photon emission scintigraphy. Patients
whose first parathyroid surgeries were performed in our clinic were included in the study to evaluate the surgical results
of our clinic. Patients who were operated on for parathyroid
cancer and who were referred to our clinic due to persistent
or recurrent disease were excluded from the study. All symptomatic patients for whom surgery was not contraindicated
and who accepted surgery, and patients with asymptomatic
PHPT with surgical indication were operated. For the surgical indication of asymptomatic patients, the latest versions
of the international working group’s guidelines, which have
been published in 1990 and then updated in 2002, 2008, and
2013, were taken into consideration.[25]
In bilateral exploration, both sides of the neck were explored with a standard Kocher cervical incision, all four
parathyroid glands were explored, and enlarged gland or
glands were removed. Three and a half (3.5) subtotal parathyroidectomy was performed in multiglandular hyperplasia. In FPS, a 2–3 cm incision was made from the anterior
edge of the sternocleidomastoid muscle (SCM), extending
from the lateral side between the anterior edge of the SCM
and the lateral edge of the strep muscles only the enlarged
gland was inspected and the other gland on the same side
was not visualized. UNE was performed with a 2–3 cm lateral incision from the anterior edge of the SCM as in FPS or
with a classic Kocher incision from the midline. The neck
side to be explored was entered and the enlarged gland
on only one side of the neck and the normal gland on the
same side were explored. These two methods were defined
as minimally invasive parathyroidectomy.[26,27]
Blood samples were taken from patients for parathormone
measurement before excision, 10th min after excision, and
20th min after excision and were sent to the laboratory.
However, we could not use parathormone measurement
intraoperatively in our study because we could have these
results after surgery.
FPS or UNE was applied to patients with positive two imaging methods, and UNE was applied to patients with a posi-
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Table 1. Pre-operative biochemical and imaging results of the
patients
Characteristic
Age mean+SD/year (min-max) (n=357)

54.9+13.1 (20–83)

Gender
Female

293 (82.1%)

Male

64 (17.9%)

Pre-operative results
Calcium (Ca)

11.3+0.98 (8.6–17)

Phosphorus

2.8+0.6 (1.2–54)

Magnesium

2+0.3 (1.4–2.4)

Creatinine
Urea

0.8+0.3 (0.4–1.8)
31+11 (16–74)

Alkaline phosphatase

112+65 (29–431)

Parathyroid hormone

245+356 (66–2610)

25(OH)VitD3

18.5+14.7 (4–68)

24 h urine Ca

323+180 (42–600)

Pre-operative imaging method
USG

318 (89.1%)

Scintigraphy

339 (89%)

USG+Scint

306 (81%)

Min: Minimum; Max: Maximum; SD: Standard deviation; USG: Ultrasonography.

tive single imaging method. BNE was applied to patients in
whom two imaging methods were negative or two were
incompatible. In FPS or UNE, when no pathological glands
were detected on the side where imaging method was positive, when two normal glands were seen, or in the presence
of two enlarged glands, BNE was resumed. To resume with
BNE, the lateral incision was extended from the midline to
the other side and converted to a standard Kocher incision.
Recurrence of hypercalcemia in the first 6 months after
surgery was defined as persistence and as recurrence after the 6th month. Patients with at least 6 months follow-up
were included in the study. Patients with a follow-up of <6
months and whose follow-up data and file could not be accessed were excluded from the study.

Statistical Analysis
Age and pre-operative biochemical values of the patients
were given as mean±SD (min–max). Operation and cure
rates were expressed in %.

Results
During this period, data of 357 patients who met the criteria out of 402 patients who were operated for PHPT in
our clinic were evaluated. Two hundred and ninety-three
(82.1%) of the patients were female, 64 (17.9%) were male,

Table 2. Surgical results of patients BNE, UNE, and FPS
Operations performed

n

%

BNE

116

32.5

UNE or FPS

251

67.5

UNE or FPS

10

90.1

Sternotomy

1

9.9

Following first operation

14

3.9

Following second operation

4

1.1

4

1.1

349

97.8

Single adenoma

333

94.4

Double adenoma

10

2.8

Hyperplasia

10

2.8

First operation

Second operation

Persistent disease

Recurrent disease
Total cure
Pathology

BNE: Bilateral neck exploration; UNE: Unilateral neck exploration; FPS:
Focused parathyroid surgery.

and the mean age (±SD) was 54.9 + 13.1 (min: 20–max: 83).
Pre-operative biochemical results and imaging methods of
the patients are given in Table 1.
Three hundred and sixty-eight interventions were performed on these 357 patients. In the first operation, 116 patients (32.5%) had BNE, 251 patients (67.5%) had UNE or FPS.
In the first operation, 343 patients (96.1%) had cure, 14
patients (13 F and 1 M) (3.9%) remained persistent (Table
2). Persistent disease has become in 10 patients (4%) who
underwent UNE or FPS and in 4 patients (4%) who underwent BNE, there is no significant difference between these
procedures (p=0.803). Reimaging methods were applied
to all patients and surgical intervention was performed in
10 of 11 patients with positive imaging and in one of three
patients with negative imaging. The second operation was
performed in the early period (within the first 10 days of
post-operative period) in six patients and in the late period (after 3 months postoperatively) in five patients. UNE
or FPS was applied to 10 patients (90.1%), one patient underwent sternotomy for mediastinal supernumerary parathyroid adenoma. Cure was achieved in 10 (90.1%) of the
patients. Of these three patients, two had ectopic and one
had parathyroid adenoma that was not removed on the opposite side of the first surgery. In seven patients, the cause
of persistent disease was secondary adenoma, the second
adenoma was on the same side in three patients (two orthotopic and one ectopic), and in four patients, it was on
the opposite side (three orthotopic and one ectopic), compared to the first removed adenoma (Table 3).
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Table 3. Results of patients with persistent disease after the first surgery BNE, UNE, and FPS
Patient
no.

Age,
gender

First
op.

Persistence reason

Secondary op.

Persistence reason

1.

50 y, F

BNE

Parathyroidectomy
with partial sternotomy

Mediastinal ectopic PT adenoma

2.

44 y, F

FPS

3.

53 y, F

BNE

Mediastinal supernumerary
adenoma
False-positive frozen in the first op,
PT not removed
Second adenoma

4.

60 y, M

UNE

Second adenoma

UNE

5.

45 y, K

UNE

UNE

6.

46 y, F

UNE

False-positive scintigraphy and
frozen examination due to follicular
cancer
Second adenoma

7.

72 y, F

FPS

Second adenoma

FPS

8.

59 y, F

FPS

Second adenoma

FPS

9.

55 y, F

FPS

Second adenoma

FPS

10.

77 y, F

FPS

Second adenoma

FPS

11.

54 y, F

FPS

BNE

12.

29 y, F

FPS

13.
14.

65 y, F
69 y, F

BNE
BNE

Persistence after PT adenoma
excision
False-positive frozen in the first op,
PT not removed
No pathological glands found
No enlarged glands

Ectopic intrathymic PT adenoma
FPS

UNE

Ectopic (in the carotid sheath) 2nd
adenoma on the opposite side
Orthotopic 2nd adenoma on the
opposite side
Orthotopic PT adenoma on the
opposite side
Orthotopic 2nd adenoma on the
same side
Ectopic (intrathymic) 2nd adenoma
on the same side
Orthotopic 2nd adenoma on the
opposite side
Orthotopic 2nd adenoma on the
same side
Orthotopic 2nd adenoma on the
opposite side
No additional pathological glands
found

–
–
–

Post-operative imaging is negative
Post-operative imaging is negative

BNE: Bilateral neck exploration; UNE: Unilateral neck exploration; FPS: Focused parathyroid surgery; op: Operation; y: Years; M: Male; F: Female.

Four patients remained persistent (1.1%). In three of these,
no pathological focus was detected in imaging; one patient
had positive imaging and did not accept secondary surgery. Recurrent disease developed in four patients during
follow-up (1.1%). The total cure rate was 97.8% (Table 2).

Discussion
Surgical cure rate for PHPT is high in experienced centers,
around 95–99%.[4] However, despite advances in parathyroid imaging and advances in surgical technique, persistent and recurrent diseases are the facts that challenge the
surgical treatment of PHPT. Despite all the developments,
p-PHPT and r-PHPT can be encountered, and these situations are particularly related to the non-recognition of multiple gland disease.[23]
In this study, we evaluated the data of patients who underwent their first surgical interventions for PHPT in our
clinic. Surgical cure was provided in 343 (96.1%) of 357 patients in the study at the first surgical intervention. p-PHPT
developed in 14 patients. As a result of additional imaging methods applied to these patients, secondary surgical intervention was applied to 11 patients, and surgical
cure was provided in 10 of them (90.1%). Four patients re-

mained persistent (1.1%). In the follow-up of the patients, 4
patients (1.1%) developed r-PHPT, and the total cure rate of
the series was 97.8%. When compared with the literature,
the surgical cure rate was sufficient and satisfactory both
after the first and secondary intervention.
Persistent or recurrent PHPT was seen around 30% in the
90s, but today, it is still seen between 2.5% and 5% despite
all the developments in imaging and technology.[28]
The most common reason for these cases is an orthotopic or ectopic secondary hyperfunctioning parathyroid
tissue that cannot be seen in the first surgery, recurrent
parathyroid adenoma due to insufficient resection, or
failure to remove all of the pathological glands in multiple gland diseases.[29] Rarely, parathyromatosis due to
capsule rupture of the removed gland may also be an
etiological factor.[30] Although it is rarely seen, hyperparathyroidism can be seen due to the implanted parathyroid
tissue after total parathyroidectomy and autoimplantation or due to remnant parathyroid tissue after subtotal
parathyroidectomy. Although this condition is generally
seen in secondary hyperparathyroidism patients, a case
of r-PHPT due to autoimplanted parathyroid tissue has
also been reported in the literature.[31]
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Obesity, patients with >70 years of age, surgeon’s inexperience, low case volume of the center, ASA 3 patient, suspicious imaging methods, the first parathyroid gland pathology being multiglandular (multiglandular disease > double
adenoma > single adenoma), and surgical strategy choice
are risk factors for persistent and recurrent PHPT.[30]
In addition to risk factors such as ectopic parathyroid gland,
insufficient resection, and multiple gland disease, the surgical experience of the team in the first operation is also
an important factor in the development of recurrent or
persistent hyperparathyroidism.[32] Cure was achieved in
10 (90.9%) of our 11 patients who were operated for the
second time due to persistent disease. Of these, two were
ectopic, five were orthotopic, seven had second adenoma
(70%), and three patients had PT adenoma (two ectopic and
one orthotopic) that was not removed in the first surgery.
Although the success rate in secondary interventions for
p-PHPT was reported to be lower than 65–75% in the previous studies, it has been reported that over 90% success
rate can be achieved with developed imaging methods in
experienced centers and intraoperative PTH tests.[24]
In the first pre-operative imaging, the second adenoma in
seven double adenoma patients and in two patients with a
single adenoma, the pathological gland was not visualized
in the first scintigraphic imaging. In particular, multinodular goiter, posterior or intrathyroidal lesions of the thyroid,
ectopic localizations, small glands and multiple gland disease, and obesity decrease sensitivity in scintigraphy.[33] In
our series, seven second adenomas could be visualized in
the secondary imaging performed after removal of the first
adenoma, and they were operated with limited surgery. In
addition, parathyroid adenoma became visible after the
removal of follicular thyroid cancer, which was the cause
of false positivity in a patient with a single adenoma. Especially in patients with p-PHPT, pre-operative additional
imaging methods can be used to detect the majority of the
pathological glands and successful results can be obtained
with FPS. Negative imaging in the first intervention in PHPT
is not a contraindication for FPS or UNE, but negative or
indeterminate imaging can be considered as a relative contraindication in reoperative surgery.[16]
In patients with persistent and recurrent hyperparathyroidism, with asymptomatic or mild symptoms, in patients with
negative imaging, follow-up can be considered, with the
benefit-harm ratio and the risks of redo surgery taking into
account.[30]
Although recurrent hyperparathyroidism is usually seen
in PHPT patients with multiple gland disease with a family history, it may be caused by regrowth of resected parathyroid tissue or hyperfunction of autotransplanted parathyroid tissue.[30] The development of a second adenoma
during the follow-ups in lesions that are normal in the first
operation is a rare condition and can be seen in patients
with a history of neck radiation.[34] Mainali et al.[35] reported
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that the rate of r-PHPT was higher in patients who underwent secondary parathyroidectomy compared to those
who underwent primary surgery. In addition, Mazotas et
al.[36] found that r-PHPT was higher in patients with double
adenoma than patients with single gland and multiglandular disease, suggesting that this may be related to double
adenomas being unrecognized multiglandular disease.
The main limitations of the study are that it is retrospective,
there are no follow-up data for all patients, and the contribution of additional methods such as intraoperative PTH
measurement was not evaluated.
As a result, the only definitive treatment for PHPT is surgery.
High surgical cure can be achieved with FPS, UNE, or BNE
by pre-operative evaluation and appropriate surgical planning. However, despite high cure rates, p-PHPT may develop, especially due to double adenoma or ectopic location. Patients with p-PHPT can be evaluated with reimaging
methods and with appropriate surgical planning, a high
cure rate can be obtained in secondary surgery and this can
increase the total surgical cure rate. Recurrence rate is rare.
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