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Factors Determined Outcome of Parathyroidectomy in
Patients Diagnosed with Primary Hyperparathyroidism
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Objective: The aim of the present study was to determine the success rate of parathyroidectomy in primary hyperparathyroidism
(pHPT) and the related causes for the persistence or recurrence of the disease after surgery.

Materials and Methods: A single center retrospective study of patients with primary hyperparathyroidism who underwent
parathyroidectomy at the Department of Surgery, Faculty of Medicine Siriraj Hospital, during the period January 2007 to December
2015 was conducted.

Results: In total, 79 patients with a median follow-up period of 29 months (ranging from 6 to 110 months) were enrolled on the
study. The success rate of parathyroidectomy was reported to be 90%, while 7% of the patients had persistent pHPT and 3%
developed recurrent pHPT after surgery. The most common postoperative complications were transient symptomatic
hypocalcemia (8%). There were no statistically significant related factors to the persistence or recurrence of the disease.

Conclusion: The high positive outcome of parathyroidectomy for pHPT patients in Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, shows it is safe and effective, with a success rate in 9-year experience of 90%. The authors believe that an
improvement of pre-operative imaging for localization and the use of surgical adjuncts may help improve the outcome of the
surgery in the future.
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Primary hyperparathyroidism (pHPT) is an
overproduction of parathyroid hormone (PTH) from
abnormal parathyroid glands, which results in an elevated
serum calcium level or hypercalcemia. Untreated
hypercalcemia leads to the physiological alteration of multiple
organ systems, including the renal, neurological, psychological,
and skeletal systems. Currently, parathyroidectomy is the
only definite and effective treatment for pHPT(1-4). Curative
parathyroidectomy has been demonstrated to have significant
long-term advantages, even in asymptomatic patients(1).

In a high-volume endocrine center, the success
rate of initial parathyroidectomy for primary hyper-
parathyroidism treatment was reported to be around 95%(1,5,6).
However, for some patients who fail to achieve normocalcemia
within 6 months after the surgery, termed persistent
hyperparathyroidism, or show a reoccurring increase in serum
calcium or PTH levels, termed recurrent pHPT(7), the
reoperation of parathyroidectomy might be required(8,9).

However, we have noticed that redoing parathyroidectomy
is significantly associated with an increase in the morbidity
rate due to a distorted anatomy and fibrosis in the tissue
plane, also resulting in a consequential decrease in the quality
of life of the patients, such as aspiration, hoarseness, or
permanent hypocalcemia(8). Therefore, to help achieve a
sufficient success rate, the aim of the present study was to
determine the outcome of parathyroidectomy for patients
diagnosed with primary hyperparathyroidism in Siriraj
Hospital and to ascertain the factors related to persistence or
recurrence of the disease.

Materials and Methods
This single-center retrospective trial enrolled

patients with primary hyperparathyroidism, who had
underwent parathyroidectomy from January 2007 to
December 2015 at the Department of Surgery, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok.
Patients who had prior received parathyroid surgery from
other hospitals or in a follow-up period of less than 6 months
were excluded from the study.

All of the patients were evaluated by preoperative
imaging to localize abnormal parathyroid glands. The most
common imaging modality performed was Technetium
(Tc-99m or 99mTc) parathyroid scintigraphy, including
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99mTc sestamibi dual-phase parathyroid scintigraphy and
99mTc sestamibi/99mTc-pertechnetate subtraction
scintigraphy. Some patients whose sestamibi scan showed
no localization were considered for a second modality of
imaging, including an ultrasound (US) or computerized
tomography (CT) scan.

All of the operations were carried out by the
standard bilateral neck exploration technique. However, an
intra-operative frozen section of parathyroid glands was
applied depending on the surgeon’s preference, but was not
routinely performed.

Postoperative serum calcium was regularly obtained
within 24 hours after the surgery. Follow-up blood chemistry
analyses, consisting of serum calcium and serum parathyroid
hormone (PTH), were also obtained at the first postoperative
visit around 1 to 2 weeks from the operation, at 6 months,
and then annually. The normal level of serum calcium and
PTH were 8.6 to 10.0 mg/dl and 15.00 to 65.00 pg/ml,
respectively. Oral calcium supplementation was given to the
patients who developed hypocalcemia.

The primary outcome of the present study was to
determine the outcome of parathyroidectomy in primary
hyperparathyroidism. The secondary outcome was
additionally to evaluate the related factors involved in
persistence or recurrence of the disease after surgery and
postoperative complications.

Regarding the definitions of success and failure,
successful parathyroidectomy is the reestablishment of
normal calcium homeostasis lasting at least 6 months after
surgery, while the failure of parathyroidectomy includes
persistent or recurrent hyperparathyroidism. Persistent
pHPT is defined as a failure to achieve normocalcemia within
6 months of parathyroidectomy, while recurrent pHPT is
determined by the reappearance of high levels of serum calcium
and parathyroid hormone after a period of normocalcemic
interval at more than 6 months after parathyroidectomy(1).

Statistical analysis
The demographic data, from the group with

successful surgery, were compared with the group with failed
parathyroidectomy using an independent t-test, Mann-
Whitney U test, and 2-tailed Fisher exact test. The statistical
analysis was performed using SPSS software version 18.

Results
In total, 79 patients diagnosed with primary

hyperparathyroidism who underwent parathyroidectomy in
Faculty of Medicine Siriraj Hospital between 2007 and 2015
were included in the present study. The median follow-up
period was 29 months (ranging from 6 to 110 months). The
success rate of parathyroidectomy was 90%, with persistence
and recurrence rates of 7% and 3%, respectively (Figure 1).
The most common postoperative complications were
transient symptomatic hypocalcemia (8%).

The demographic data of all the patients are
summarized in Table 1. There was no statistically significant
difference in age, sex, and pre-operative biochemistry between

the group of successful and failed parathyroidectomy
patients. Postoperative serum calcium in the patients whose
treatment had failed was significantly higher compared
with those who underwent successful parathyroidectomy
(10.5+1.06 vs. 9.6+1.14, p = 0.043). There was also a
statistically significant increase in postoperative serum
PTH in the failure group (171 vs. 16, p<0.01).

The factors of multiple gland disease and ectopic
parathyroid position, which were identified to be the major
causes of failure for parathyroidectomy in the literature review,
showed no significant difference between the two groups.
Although the number of patients with ectopic gland disease
was noticeably higher in the failure group (50% vs. 1%, p =
0.193), this was not a statistically significant pertinent factor
for the failure of surgery demonstrated in these data analyses.

Discussion
Parathyroidectomy is usually considered to be an

efficient procedure for the curative treatment of primary
hyperparathyroidism. In an experienced center, the success
rate may approach 95%(1,5,6). The failure of surgery occurs
only rarely, but may considerably result in a persistence or
recurrence of the disease and lead to more inevitable
postoperative complications, including transient (around 12%
of cases) or permanent recurrent laryngeal nerve injury (7%)
and permanent hypocalcemia (14%), which can significantly
affect patients’ quality of life(8,10).

As reported in a previous study and according to
our literature review, the pre-operative localization technique
used to identify the abnormal parathyroid glands causing
primary hyperparathyroidism is one of the most important
factors related to the success rate of parathyroidectomy in
pHPT patients(1). In addition, parathyroid scans, including
99mTc sestamibi dual-phase parathyroid scintigraphy and
99mTc sestamibi/99mTc-pertechnetate subtraction
scintigraphy, are the most relevant and cost-effective tools
to locate gland disease. These imagings provide high sensitivity
and a high positive predictive value of approximately 85-
90% and 95%, respectively, especially for patients whose
histology shows a single parathyroid adenoma(1,7,8,11,12).
Nevertheless, the identification rate decreases to around

Figure 1. The result of parathyroidectomy in patients
with primary hyperparathyroidism who
underwent surgery from 2007 to 2015 at
the Department of Surgery, Faculty of
Medicine, Siriraj Hospital.
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41 to 62% in the case of hyperplastic glands or multiple
parathyroid adenomas(8,10,11,13-16), where a combination of
scintigraphy and ultrasound or single photon emission
computed tomography (SPECT) applied to locate the glands
can significantly achieve more successful operations, with
94% sensitivity(1,11,14,16,17). As the incidence of multiple gland
disease is approximately 3 to 15% leading to a failure of
parathyroidectomy(1,9,10,15,18), the standard bilateral neck
exploration is considered one of the best strategies to increase
the successful operation rate in this circumstance(1,19-22).

Furthermore, the ectopic parathyroid locations,
including the superior and inferior glands, are the other factors
related to the significantly higher failure of parathyroidectomy
in pHPT patients. The incidence of the abnormal gland
position is approximately 16 to 44% in this group of patients,
as reviewed in multiple studies(8,10,23,24). The integration of
more than one imaging, such as SPECT, combined with
parathyroid scintigraphy or the use of intra-operative

parathyroid hormone assays may reduce the rate of
unsuccessful operation in these patients(1,15,16,25).

In the present study, the results of the related
factors for the failure of surgery may have shown no statistical
significance due to the small sample size of the failure group
compared to the successful parathyroidectomy group (8 vs.
71 cases). However, there was a clear trend of ectopic gland
disease in the group of failed parathyroidectomy cases (50%
vs. 1%, p = 0.193), where the common sites of the ectopic
glands were the intrathyroid, carotid sheath, and mediastinum
(Table 2).

Despite pre-operative imaging and standard
bilateral neck exploration, identifying the location of the
ectopic gland is somewhat difficult, even with experience
hands. Therefore, the improvement of localization in pre-
operative imaging and the use of a surgical adjunct, such as an
intra-operative parathyroid hormone assay, may help to
improve the outcome of parathyroidectomy in the future.

Success (n = 71) Failure (n = 8) p-value

Age (median, range) 61 (16 to 87) 62 (43 to 72) 0.745
Gender (%)

Female 55 (78%) 4 (50%) 0.107
Male 16 (23%) 4 (50%)

Preoperative biochemistry
Calcium (mean + SD) 11.0+0.92 11.6+0.86 0.097
PTH (median, range) 194 (72 to 4,255) 1,293 (72 to 2,065) 0.077
Phosphorus (mean + SD) 2.4+0.55 2.4+0.65 0.966
Alkaline phosphatase (mean + SD) 259+469 308+336 0.779

Postoperative biochemistry
Calcium (mean + SD) 9.6+1.14 10.5+1.061 0.043
PTH (median, range) 16 (2 to 171) 71 (28 to 1,501) <0.001

Histopathology
Adenoma 45 (63%) 5 (63%) 0.362
Hyperplasia 24 (34%) 2 (25%)
Carcinoma 2 (3%) 1 (13%)

Disease gland
Single 64 (90%) 5 (83%) 0.494
Multiple 7 (10%) 1 (17%)

Location
Eutopic 70 (99%) 4 (50%) 0.193
Ectopic 1 (1%) 4 (50%)

Table 1. Demographic data

Gender Age Histopathology No. of disease gland Cause

1) Male 69 Adenoma 1 Ectopic gland - intrathyroid
2) Male 62 Adenoma 2 Ectopic gland - mediastinum
3) Male 51 Hyperplasia 1 No reoperation
4) Female 62 Adenoma 1 Ectopic gland - carotid sheath
5) Female 72 Hyperplasia 1 Missing eutopic gland
6) Female 47 Adenoma 2 Ectopic gland - intrathyroid
7) Female 71 Adenoma 2 Missing eutopic gland
8) Male 43 Carcinoma 1 Recurrent carcinoma

Table 2. Persistent and recurrent case
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Conclusion
The outcome of parathyroidectomy for patients

with primary hyperparathyroidism in a 9-year experience of
Faculty of Medicine Siriraj Hospital from January 2007 to
December 2015 was reported to be a success rate of 90%. It
is thus considered to be a safe and effective procedure. The
authors believe that further study to improve the modality
of pre-operative imaging and the use of adjunct tools may
help improve the outcome of the surgery in the future.

What is already known on this topic?
The success rate of parathyroidectomy in primary

hyperparathyroidism patients was reported to be around
95% in the high volume centers, depending on surgeon’s
experience.

What this study adds?
Ectopic glands were strongly associated with failed

parathyroidectomies in primary hyperparathyroidism
treatment.
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⌫⌫⌫⌫

   ⌫  ⌫    

 ⌦ ⌫⌫⌫

⌫ ⌦⌫⌫ 
⌫⌫ ⌫     ⌦  


⌦   ⌫⌦⌫ ⌫⌫    ⌦    
⌫⌫⌫  ⌫⌫
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