
ABSTRACT

Primary hyperparathyroidism is an endocrine disease characterized by hypercalcemia-specific symptoms and 
signs with elevated parathormone (PTH). It can be accompanied by one or more adenomas, hyperplasia, or rarely 
parathyroid carcinoma. Parathyroidectomy is commonly used for treatment. Post-operative hypocalcemia or recur-
rent hyperplasia may develop so patients should be closely monitored. In this case report, a patient with isolated 
elevation of PTH levels, 2 years after total parathyroidectomy and forearm auto-transplantation, is presented. De-
tection of spuriously elevated PTH levels in the transplanted forearm may lead to misdiagnosis of recurrent hyper-
parathyroidism. If PTH levels remain high in patients with forearm auto-transplantation, it is essential to measure 
PTH levels in both arms.
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ÖZET

Primer hiperparatiroidizm; parathormon yüksekliği ile birlikte hiperkalsemiye özgü semptom ve bulgularla sey-
reden bir endokrin hastalıktır. Bir veya daha fazla adenom, hiperplazi ya da nadiren paratiroid karsinomu eşlik 
edebilir. Tedavide yaygın olarak paratiroidektomi uygulanır. Operasyon sonrası hipokalsemi ya da nüks hiperpla-
zi gelişebilir. Bu nedenle hastalar yakından izlenmektedir. Bu olgu sunumunda total paratiroidektomi ve ön kol 
ototransplantasyonundan 2 yıl sonra parathormonda izole yükseklik saptanan bir hasta sunuldu. Nakil yapılmış ön 
koldan alınan kanda yalancı yüksek parathormon düzeylerinin saptanması, rekürren hiperparatiroidizm yanlış ta-
nısına yönlendirebilir. Bu yazıda parathormon düzeylerinin, ön kol ototransplantasyonu yapılan hastalarda yüksek 
seyretmesi halinde her iki koldan ölçüm yapılması vurgulanmaktadır.

Anahtar sözcükler: Primer hiperparatiroidizm; paratiroid adenomu; ön kol ototransplantasyonu.
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Hyperparathyroidism (HPTH) is a common 
disorder characterized by enlargement in 

one or more parathyroid glands and consequent 
overproduction of parathormone (PTH). It is 
classified as primary, secondary, and tertiary. 
It is commonly seen with an adenoma in one 
(80%) or more glands (10–15%), accompanied 
with elevated PTH levels and hypercalcemia.[1] 
Primary HPTH may be familial in 5% of cases, 

within the MEN-1, MEN-2A, and familial isolated 
HPTH syndromes.[2] HPTH is seen in almost 75% 
of MEN-1 cases and 25% of MEN-2A cases.[3]

The patients with mild HPTH are at higher risk 
for kidney stones, cortical bone loss, and frac-
tures. For diagnosis, serum calcium, serum 
phosphorus, intact parathyroid hormone, 25-hy-
droxyvitamin D level, glomerular filtration rate, 
24-h urinary calcium excretion, and bone min-
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eral densitometry are used. Renal imaging may be requested 
to evaluate for nephrolithiasis.[4] Ultrasound, Tc99M ses-
tamibi, and 4-dimensional CT are used to determine the lo-
calization. Surgical treatment is performed in asymptomatic 
patients meeting the proper criteria and cases with symp-
tomatic hypercalcemia. One of these surgical procedures, 
parathyroidectomy with parathyroid tissue auto-transplan-
tation, is an important technique to prevent permanent hy-
poparathyroidism.

High success rate (55–100%) is provided with parathyroid 
tissue implantation to sternocleidomastoid or brachioradial 
muscles in patients with HPTH that require total/subtotal 
parathyroidectomy.[5] After this procedure, recurrent hyper-
plasia or hypoparathyroidism in graft tissues can be rarely 
seen.[6] Contradictory results in both laboratory and imag-
ing can occur in differential diagnosis of graft tissue in the 
etiology of recurrent HPTH after auto-transplantation. In 
this report, the patient who developed parathyroid hormone 
elevation, without clinical and imaging findings after three 
and half gland parathyroidectomised and half of one gland 
forearm auto-transplantation is presented.

Case Report

A 40-year-old female patient was diagnosed with gastric ul-
cer at another health center and applied to our polyclinic after 
calcium (Ca) and PTH elevations were detected. The labora-
tory tests were revealed the diagnosis of hypercalcemia and 

HPTH (Table 1). The neck ultrasonography revealed parathy-
roid adenoma of 19x8x20 mm in thyroid parenchyma in the 
left lobe and inferior parathyroid adenoma of 8×7×6 mm in 
the right lobe. Tc-99m MIBI parathyroid scintigraphy showed 
an image compatible with four parathyroid adenomas in su-
perior and inferior of both lobes of the thyroid gland (Fig. 1). 
Total parathyroidectomy and forearm auto-transplantation 
were performed. In the follow-up examination after auto-
transplantation, Chvostek and Trousseau signs were positive. 
Low Ca and PTH levels were observed.

Calcitriol and oral calcium supplementation therapy was 
started. During this process, the patient was investigated in 
terms of MEN-1 due to gastric ulcer history and primary HPTH 
development at a young age. Non-atrophic gastritis, lobula-
tion in the anterior lobe of the pituitary gland, which may be 

Table 1. Pre-operative and post-operative examinations of the patient for control purposes

Time PTH (pg/ml) Ca (mg/dl) p (mg/dl) Vitamin D 25-OH 24-h urinary Calcium Albumin 
    (ng/ml)  (mg/24 h)

PRE-OPERATIVE 1031 11.8 2.6 12 681.6 4
POST-OPERATIVE      
Day 1 <2.5 7.8 1.1 12  3.3
Month 2 8 6 6.5 35 83.6 4.2
Month 3 - 7.7 6 - 92.4 4.5
Month 4 8 8.4 6.1 13 - 4.3
Month 5 - 9.4 4.9 - 124.8 4.8
Month 8 - 8.4 5.5 18 - 4.6
Month 10 9 9 5.8 12 - 4.1
Month 13 14 8.8 5.1 17 - 4.28
Month 15 134 8.4 4.6 10 208 4.1
Month 20 538 8.45 4.1 5 200.6 4.3
Month 20 1340 9.7 4.2   
Month 31 1435 10.1 2.9 4.5 195.5 4.1
Month 33 2819 9.7 3.3 15 - 4.2
Month 34 974 10.3 1.8 - 602.8 4.1

Figure 1. Tc-99m MIBI parathyroid scintigraphy images showing 
4 parathyroid adenomas before surgery.
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due to adenoma, and heterozygous MEN-1 mutation positiv-
ity were detected. However, the gastrin level was under 200 
pg/mL. The patient was evaluated for pituitary hormones. All 
of the hormones were within normal range. According to the 
medical history, there was no history of HPTH in first-degree 
relatives. The children of the patient were examined for ade-
noma and HPTH. No positive sign has been found.

Twenty months after surgery, PTH was measured as 1340 pg/
dl, and laboratory and imaging tests were collected (Table 
1). Vitamin D replacement was started. While 25-OH-Vitamin 
D levels could be increased from <5 ng/mL to 15 ng/mL, PTH 
levels increased from 1340 pg/mL to 2819 pg/mL. Because 
of this unexpected increase, imaging was considered for 
concomitant recurrence. USG and scintigraphy imaging of 
the neck and parathyroid tissue in the transplanted forearm 
showed no signs of parathyroid hyperplasia or adenoma. 
Measured by double-energy X-ray absorptiometry, the bone 
mineral density of distal radius, femur hip, and spine was 
normal. The patient’s neck was evaluated with magnetic res-
onance imaging and 4-dimensional computed tomography 
to detect recurrent adenomas. No adenoma was observed. 
She was admitted to the Endocrinology and Metabolic 
Diseases Service for further examination and treatment.

For the elevated PTH levels, hyperplasia of the gland trans-
planted to the forearm and MEN-1 was considered. During the 
patient’s hospitalization, blood samples were taken simul-
taneously from both arms and the PTH levels were studied. 
There was a statistically significant difference between the 
PTH levels of the two arms. The PTH level was 1350 pg/mL 
in the blood sample taken from the parathyroid gland trans-
planted arm; however, it was 13.4 pg/mL in the sample taken 
from the contralateral arm (Fig. 2). Oral calcium treatment 
was discontinued because of the patient’s normocalcemic 

status. Two weeks after cessation of treatment, 24-h urinary 
Ca excretion, Ca and P levels were normal, but PTH levels 
were 974 pg/ml (Table 1). Serum gastrin level was 200 pg/ml. 
Prolactin was found to be 39 ng/ml (3.34–26.72 ng/ml) (Table 
2). Calcium level was in the normal range in blood tests. No 
parathyroid adenoma was observed in the ultrasonography 
of the neck and left forearm (Fig. 3). Microadenoma of 7×5 mm 
was observed in the pituitary MRI (Fig. 4). No gastrointestinal 
or pancreatic tumor lesion was detected.

Figure 3. Ultrasonography of the neck and the grafted left front arm.

Figure 2. Comparison of PTH (ng/dL) levels between ipsilateral 
and contralateral arms of the parathyroid gland graft.
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Table 2. Pituitary hormone levels

Hormone Level Normal range

FSH 9.55 4.54–22.51 mIU/mL
LH 7.97 1.20–12.86 mIU/mL
TSH 2.78 0.38–5.33 uU/mL
GH <0.05 0.01–10 ng/ml
IGF-1 120 109–284 ng/ml
Prolactine 39 3.34–26.72 ng/ml

FSH: Follicle-Stimulating Hormone; LH: luteinizing hormone; TSH: Tiroit Stimule 
Edici Hormon; GH: Growth hormon; IGF-1: Insulin-like growth factor 1.

Figure 4. MRI showed a 7×5 mm microadenoma located in the 
adenohypophysis.
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Discussion

HPTH is one of the most common endocrine disorders. The 
secondary HPTH findings such as renal failure, Vitamin D 
deficiency, and gastrointestinal diseases should be ruled 
out in patients with hypercalcemia and elevated PTH levels.
[7] In patients who require surgically removal of the parathy-
roid gland(s), close post-surgery follow-up is crucial. In this 
case, the presence of concomitant Vitamin D deficiency and 
normocalcemia in post-operative follow-up initially sug-
gested HPTH secondary to Vitamin D deficiency. However, 
the unexpected increase in PTH levels in the follow-up de-
spite replacement caused us to rush to investigate the ac-
companying recurrence. To exclude secondary HPTH, the 
case could have been followed with maintenance therapy 
until the Vitamin D level was above 30 ng/mL.[8]

Recurrent elevated PTH levels after surgery may develop in 
the following conditions: Insufficient tissue removal, ec-
topic parathyroid gland, familial HPTH (MEN-1 syndrome 
and isolated familial HPTH), and hyper function of auto-
transplant tissue.[9,10] In our case, we first suspected MEN-1 
because of a history of gastric ulcer at a young age, adenoma 
in all four parathyroid glands, and microadenoma in the 
pituitary gland.[11] However, serum gastrin levels were not 
found to be significant for gastrinoma, no gastrointestinal or 
pancreatic tumor was observed, and no significant increase 
was observed in anterior pituitary hormones.

Follow-up of the patient showed normal calcium levels. In 
the ultrasonography of the neck and left forearm, neither 
differentiation and mass lesion at the incision site nor le-
sion compatible with parathyroid adenoma was observed 
(Fig. 4). A 7×5 mm microadenoma was observed in pituitary 
MRI. No gastrointestinal or pancreatic tumor lesion was de-
tected. Therefore, the diagnosis of MEN-1 was excluded for 
the time being.

Studies about pituitary adenomas show that microadeno-
mas can be seen in up to 10% of the healthy population.
[12] The PRL levels are expected to be above 100 ng/ml in 
microprolactinomas and above 200 ng/ml in macroprolacti-
nomas.[13]

In the literature, various methods are reported to reveal 
hyperfunction of the implanted tissue in the patients with 
high PTH levels after auto-transplantation. The most com-
mon methods are collecting blood samples simultaneously 
from both arms to compare PTH levels, and forearm ultra-
sonography and scintigraphy to show hyperplasia from the 

implanted tissue.[14]

Asymptomatic and isolated high PTH levels can be rarely 
seen in some post-operative patients. Although there are 
several hypotheses about the physiopathology of this con-
dition, the literature still lacks articles regarding the mech-
anism. In the literature, only one report similar to our case 
was found.[5]

One of our limitations was that we evaluated the patient 
with ultrasound and scintigraphy before performing sys-
temic evaluation by taking a blood sample away from the 
graft site as stated in the literature. Our other limitation is 
that we could not achieve adequate levels of Vitamin D due 
to patient non-compliance and we could not exclude HPTH 
secondary to concomitant Vitamin D deficiency.

In patients with isolated high PTH levels after auto-trans-
plantation, PTH levels should be measured from the graft 
sites and compared with the other arm. Reporting this kind 
of cases is important to prevent unnecessary and time-con-
suming laboratory examinations of the patients due to mis-
leading positive results. Besides, unnecessary surgery of au-
to-transplanted patients after parathyroidectomy who were 
diagnosed with false recurrent HPTH can be prevented.
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