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Abstract: Background: Parathyroidectomy (PTX) is the definitive treatment of primary hyperparathyroidism (PHPT) for
symptomatic patients. PTX for hyperparathyroidism is associated with the risk of recurrence; however, this has been mostly
demonstrated in chronic kidney disease (CKD) patients with secondary hyperparathyroidism. The recurrent risk of
hyperparathyroidism and renal outcomes after PTX in patients with PHPT has been rarely reported. Patient: In this article, we
report a case of a 70-year-old man with previously diagnosed CKD, underwent a subtotal PTX for asymptomatic primary
hyperparathyroidism induced by parathyroid hyperplasias. The PTX appears to resolve the calcium disturbance in this patient.
However, at three months after the surgery, the diagnosis of recurrent hyperparathyroidism was made, based on a remarkably
increased level of parathyroid hormone from 42.12 pg/ml to 270.9 pg/ml. Over 2 years of follow-up, his renal function, as
evaluated by serum creatinine levels, fluctuated modestly, but persist at a preoperative level of renal impairment. These data
indicate that this patient with asymptomatic PHPT has experienced recurrent hyperparathyroidism with persistent renal
dysfunction after PTX. Conclusion: The recurrent hyperparathyroidism after PTX in PHPT patients with a coexisting renal
impairment appears more common than might be anticipated. We recommend that if hyperparathyroidism recurs or exacerbates
by the persistent renal dysfunction after PTX, the potential benefits of PTX should be reconsidered and carefully weighed against
the possible surgical risks.
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1. Introduction

Primary hyperparathyroidism (PHPT) is a common  Despite its adverse effects on health, it is considered as an

endocrine disorder characterized by a disproportionate release

of parathyroid hormone (PTH), resulting in hypercalcemia [1].

Up to 87% of cases are caused by parathyroid adenomas,
while hyperplasia (10% ~15%) and carcinoma (1%) are less
common [2]. PHPT may present as a symptomatic or
asymptomatic disease. Patients with asymptomatic PHPT may
have nonspecific symptoms (fatigue, weakness and
depression), and measurable end-organ manifestations
(decreased cortical bone mineral density, hypercalciuria,
nephrocalcinosis, and reduced creatinine clearance [1]).

under-treated disease.

Parathyroidectomy (PTX) is the definitive treatment of
PHPT for symptomatic patients [3]. Accumulating
evidence show the benefits of PTX, including decreased
progression of kidney disease and excellent long-term
outcomes [3, 4]. According to the current guidelines, PTX
is suggested in all symptomatic patients [5], and it is
suggested to be more cost-effective than observation or
pharmacologic therapy, even when the patient is considered
asymptomatic [6]. PTX has also been recommended in
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asymptomatic patients with an estimated glomerular
filtration rate (¢GFR) less than 60 mL/min/1.73m?, based
on the speculation that PTX may be able to improve renal
function [7].

Chronic kidney disease (CKD) is a major public health
concern worldwide, leading to adverse outcomes of kidney
failure [8, 9]. Considering the insults including
nephrocalcinosis, hypercalciuria, tubulointerstitial
inflammation [10], CKD is also recognized as a common
complication in patients with PHPT, accounting for 13—19%
of this population. However, there are few reports on PHPT
patients with previously diagnosed CKD. Indeed, some
reports have demonstrated that PTX is associated with a risk
of recurrent hyperparathyroidism in CKD patients with
secondary hyperparathyroidism [11-13].

Some reports have indicated that PTX has limited benefits
with respect to end-organ functions, such as cardiovascular
[14, 15] and fracture outcomes [16]. However, there have been
few reports on the renal outcomes and recurrent risk of
hyperparathyroidism in patients with asymptomatic PHPT
undergoing PTX.

We report here a rare case of recurrent hyperparathyroidism
with persistent renal dysfunction in an asymptomatic PHPT
patient with CKD after PTX.

2. Case Report

A 70-year-old man, with previously diagnosed chronic
kidney disease (CKD), was admitted to our Nephrology Unit
in December 2019, because of 1-month history of fatigue and
weakness, with slight pitting edema of both lower extremities.
His other medical history includes hypertension, coronary
heart disease (CHD) and glaucoma. On physical examination,
his thyroid gland was normal in size. The initially laboratory
values in showed overtly hypercalcemic hyperparathyroidism
(see Table 1): PTH 582.5 pg/mL (reference range, 12-88
pg/mL), serum calcium 2.91 mmol/L (2-2.8 mmol/L), serum
phosphate 0.64 mmol/L (0.96-1.62 mmol/L), and serum
creatinine 210.2 umol/L (32-106 umol/L, estimated
glomerular filtration rate [eGFR] 26.64 mL/min/1.73 m’.
Renal ultrasound was performed, and suggested multiple cysts
in both kidneys, but did not show kidney stone. The ultrasound
of thyroid and parathyroid, and 99mTc-MIBI parathyroid
SPECT/CT were also performed (the results are shown in
figures 1 and 2). The whole-body bone scan showed multiple
active bone lesions, including ribs, spinal cones, and bilateral
shoulder joints and elbow joints.

Ultrasound of thyroid and parathyroid indicated the presence of nodular goiter and bilateral parathyroid space-occupying lesion.

Figure 1. Ultrasound of thyroid and parathyroid.
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Figure 2. Scintigraphy and single photon emission computed tomography/computed tomography (SPECT/CT) of parathyroid.

99mTc-MIBI scintigraphy showed high tracer uptake in the thyroid and the lesion became unclear with delayed imaging, but a solid mass with high tracer uptake

in the bilateral parathyroid glands.

Table 1. Evaluation of biochemical values before and after parathyroidectomy.

2019
Dec-19 Dec-24 Dec-25 Dec-26 Dec-27 Dec-31
PTH, pg/ml 582.5 686.9 721.7
Serum calcium, mmol/L 291 3.02 291 2.9 2.77
Urinary calcium, mmol/L 4.53
Phosphate, mmol/L 0.62
25-Hydroxyvitamin D3, ng/ml 0.64 16 0.76 0.76
sCr, umol/L 210.2 257 236 191.4 205
BUN, mmol/L 14.77 12.32 9.58 6.16
Table 1. Continued.
2020 2021 Reference
Jan-3 Jan-4 Jan-5 Jan-6 to 17 Feb-21 Mar-20 Oct-22 Feb-8 Range
PTH, pg/ml 42.12 82.62 85.64 168.9 270.9 168.9 178.6 12-88
Serum calcium, mmol/L 222 2.09 2 2.04-2.44 247 248 2.21 2.5 2-2.8
Urinary calcium, mmol/L 2-2.8
Phosphate, mmol/L 0.96-1.62
25-Hydroxyvitamin D3, ng/ml 0.69 0.66-0.74  0.92 0.82 0.95 0.96 10-30
sCr, umol/L 221.4 250 204.9-254.6 217.10 233 217.1 246.7 32-106
BUN, mmol/L 7.25 8.01 6.74-7.98 11.85 10.48 11.85 12.18 1.5-7.5

PTH, parathyroid hormone; sCr, Serum creatinine; BUN, blood urea nitrogen

He subsequently underwent a “subtotal PTX under
endoscopy and bilateral recurrent laryngeal nerve exploration”
on January 2, 2020. During surgical exploration, enlarged
right inferior (2x1.3x1.3cm), left superior (1x0.6x0.8cm) and
left inferior (1.1x0.6x1.1cm) parathyroid glands were resected.
The diagnosis of asymptomatic PHPT could be made, based

on his nonspecific symptoms and a postoperative pathological
result of parathyroid hyperplasias (Figure 3). On the day of
surgery (see Table 1), his serum calcium was 2.63 mmol/L,
and bone mineral density measurement showed osteoporosis
(T-score: —3.2 whole-body bone). The PTX contributed to a
PTH nadir of 42.12 pg/ml, and his serum calcium normalized
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to 2.2 mmol/L within 24 hours after surgery. Since the PTX,
the patient’s hypercalcemia was managed conservatively,
fluctuating from a low of 2.22mmol/L to a high of 2.50
mmol/L. However, there was a tendency of gradually
increasing postoperative PTH, and the PTH increased to 85.64
pg/ml on the fourth day after surgery (Figure 4). During the
follow-up evaluation in March 2020, hyperparathyroidism had
recured based on the laboratory findings of PTH of 270.9
pg/ML. In the following year, although was a mild recovery of
PTH with pharmacologic intervention, it still maintained at a
high level, along with a persistent renal dysfunction.

Figure 3. Postoperative histopathological findings. (4) The pathological
results showed that parathyroid hyperplasias; (B) Immunohistochemical
staining showed that the cells were positive for chromogranin A, and negative

for  thyroglobulin,  thyroid transcription factor-1 and calcitonin,
synaptophysin, with a Ki-67 index of 10%.
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Figure 4. Time course of patient s parathyroid hormone and serum creatinine levels before and after parathyroidectomy.

3. Discussion

Our case shows several findings rarely seen in the clinical
setting. First, hypercalcemia and hypophosphatemia occurred
simultaneously in a patient with CKD; Second, no beneficial
effects of PTX on renal function were shown in this patient;
Third, the hyperparathyroidism had recurred after successful
PTX.

In PHPT patients with a coexisting renal impairment, the
results of renal function after PTX are still controversial.
Although some retrospective studies show benefits to kidney
function of patients undergoing PTX [4, 10, 17], other studies
reported that PTX is associated with acute and permanent renal
impairment in PHPT patients [18-20]. A prospective study of
494 patients undergoing PTX for PHPT reported a robust eGFR
decrease of 21 mL/min/1.73 m” in the acute period, and 48.8%
of patients fulfilled the KDIGO criteria for AKI [19]. However,
the renal outcome of this patient conflicts with those of current
students. We did not observe an obvious change in
postoperative renal functions in this patient. Compared with
preoperative results, PTX neither acutely lead to a further
exacerbation nor an improvement in renal function. As is shown
in figure 1, within the 2 years of follow-up, sCr fluctuated
modestly, but finally preserved to the preoperative level of renal
impairment. The PTX appears to resolve the calcium
disturbance  in  this  patient. = However, recurrent
hyperparathyroidism occurred in this patient during short-term
follow up, and this hyperparathyroidism was maintained for a
year, presumably due to the persistent renal dysfunction.

It is previously reported that PTX is associated with a risk
of recurrent hyperparathyroidism in CKD patients with
secondary hyperparathyroidism. In a previous case report, Lin
et al described a hemodialysis patient who suffered from
recurrent secondary hyperparathyroidism within 1 year after
PTX [12]. In another report, Sippel et al have described a case
of recurrent secondary hyperparathyroidism resulting from
hyperplasia of forearm graft fragments in a patient with the
end-stage renal disease after subtotal PTX [11] However, there
are few reports of recurrent hyperparathyroidism after PTX in
asymptomatic PHPT patients with CKD. The results raise the
possibility that the hyperparathyroidism induced by secondary
causes was suppressed or got silenced before the parathyroid
glands were surgically removed in this patient.

A combination of factors, including old age, preoperative
comorbidities (hypertension and CHD), kidney cysts, and
recurrent hyperparathyroidism, may be responsible for
post-operative renal dysfunction in this patient. A recent study
suggested that the beneficial effect of PTX is more
pronounced in patients with age < 65 years, non-CKD, and
those without hypertension [10]. These facts raise a series of
questions: Whether each patient with the diagnosis of PHPT
requires PTX? How should the benefits of surgery be weighed
against the risks? What is the therapeutic difference between
parathyroid hyperplasia and other types of PHPT (thyrophyma
and thyroid cancer)? Therefore, this case helps to offer novel
insight into the revision of PHPT treatment guidelines. A
‘Renal risk score’ for identifying those at risk of
post-operative kidney injury [20] may be necessary for PHPT
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treatment in the future.

4. Conclusion

We report an asymptomatic PHPT patient with CKD who
has experienced recurrent hyperparathyroidism and persistent
renal function after successful PTX. Therefore, the recurrent
hyperparathyroidism after PTX in PHPT patients with a
coexisting renal impairment appears more common than might
be anticipated. We would advocate for more studies on the
efficacy of PTX for asymptomatic PHPT patients, and
recommend that if hyperparathyroidism recured or
exacerbated by the persistent renal dysfunction after PTX, the
potential benefits of PTX will be reconsidered and carefully
weighed against the possible surgical risks.
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