
Rezumat 

Monitorizarea intraoperatorie a hormonului para-
tiroidian poate confirma excizia în totalitate a ţesutului para-
tiroidian hiperfuncţional, întrucat timpul de înjumataţire 
plasmatică al PTH-ului este de aproximativ 5 min. 

Scopul acestui studiu a fost de a analiza 
valorile parathomonului (PTH) şi impactul intraoperator la
pacienţii cu hiperparatiroidism secundar de cauză renală (sHPT).
Au fost incluşi în studiu o serie de 86 de pacienţi, care au fost 
internaţi în clinica noastră în perioada februarie 2015-decembrie
2018. Toţi pacienţii au fost supuşi unei intervenţii chirurgicale, cu
monitorizarea PTH-ului. PTH-ul a fost determinat preoperator,
intraoperator la 15 minute dupa efectuarea paratiroidectomie şi
postoperator. 

Din totalul de 86 de pacienţi 6 pacienţi prezentau 
transplant renal nefuncţional. 81 de pacienţi au fost operaţi 
perprimam iar 5 pacienţi au fost operaţi pentru recurenţa bolii. 
S-au practicat 77 de paratiroidectomii totale si 4 paratiroidectomii
subtotale. Un pacient a prezentat 5 glande paratiroide. Au fost 4
pacienţi cu recurenţă hiperparatiroidiană la care s-a practicat
excizia ţesutului hiperplazic. Probele de sânge au fost recoltate
intraoperator prin puncţia venei jugulare. Valoarea PTH-ului a fost
determinate prin testul Elecsys PTH STAT®. Valoarea medie a
PTH-ului preoperator a fost de 1658 pg/mL şi care a scăzut la 46,5
pg/mL la sfârşitul operaţiei. Ulterior nivelul PTH-ului recoltat la 
3-6 luni a crescut uşor până la 59,8 pg/mL. 80 (93%) din pacienţi au
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Introduction

Renal secondary hyperparathyroidism is a
controversial topic of patients with chronic
kidney disease (CKD) undergoing hemo-
dialysis, defined as an increase in serum
parathyroid hormone (PTH). The surgical

treatment applied to patients with sHPT
results in a reduction of the symptoms and a
significant improvement of the quality of life.
(1,2).

The first publication describing the use of
intraoperative PTH was in 1988 (3). In most
studies, the success of surgical treatment in

prezentat valori crescute ale calciului preoperator. Hiperparatiroidismul recurent s-a întalnit la 1
pacient din cei 4 la care s-a practicat paratiroidectomie subtotală. 

Valoarea iPTH este influenţată de manipularea intraoperatorie a glandelor paratiroide, 
variabilitatea individuală a timpului de înjumatăţire a PTH-ului şi de starea fiziologică a pacientului.
Scăderea PTH-ului măsurat intraoperator la 15min de la recoltare cu cel puţin 90% din valoarea pre-
operatorie indica succesul unei paratiroidectomii totale, cu normalizarea calciului şi a PTH-ului post-
operator. 

hiperparatiroidism secundar, boală cronică de rinichi, paratiroidectomie, parathormon,
dozare intraoperatorie PTH

Abstract
Intraoperative monitoring of parathyroid hormone can confirm the complete excision

of hyperfunctional parathyroid tissue, as the plasma half-life of PTH is approximately 5 minutes.
The purpose of this study was to analyse the values of parathormon (PTH)

and the intraoperative impact in patients with secondary hyperparathyroidism of renal cause
(sHPT). A series of 86 patients who were hospitalised in our clinic between February 2015 to
December 2018, were included in the study rom. All patients underwent surgery with PTH moni-
toring. PTH was determined preoperatively, intraoperatively 15 minutes after parathyroidectomy
and postoperatively. 

Out of a total of 86 patients, 6 patients had non-functional renal transplant. 81 patients
were operated on per primam and 5 patients were operated for disease recurrence. There were 77
total parathyroidectomies and 4 subtotal parathyroidectomies. One patient had 5 parathyroid
glands. There were 4 patients with recurrent hyper-plastic tissue excision. Blood samples were 
collected intraoperatively through the puncture of the jugular vein. The PTH value was determined
by the Elecsys PTH STAT® test. The mean value of preoperative PTH was 1658 pg / mL and
decreased to 46.5 pg / mL at the end of the operation. Subsequently, the level of PTH harvested at
3-6 months increased slightly to 59.8 pg / mL. 80 (93%) of patients had elevated preoperative 
calcium values. Recurrent hyperparathyroidism was found in 1 of the 4 patients who underwent
subtotal parathyroidectomy. 

IPTH value is influenced by the intraoperative manipulation of the parathyroid
glands, the individual variability of PTH half-life and the physiological state of the patient. The
decrease of PTH measured intraoperatively at 15 minutes after harvest with at least 90% of the pre-
operative value indicates the success of a total parathyroidectomy, with normalisation of calcium
and PTH.

secondary hyperparathyroidism, chronic kidney disease, parathyroidectomy, parathyroid
hormone, intraoperative PTH
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these patients is over 95% (4,5,6). Routine use
of intraoperative PTH is a necessity in the 
current surgical treatment of hyperpara-
thyroidism (7,8).

Intraoperative monitoring of parathormone
(iPTH) has significantly changed the approach
of surgical treatment of hyperparathyroidism,
from the traditional technique with exposing
the thyroid lobe and highlighting the 4 glands
to minimally invasive parathyroidectomy. (9)

The parathormone is composed of a poly-
peptide of 84 amino acids, is secreted by the
parathyroid glands and regulates the level of
calcium ions in the blood stream. PTH is large-
ly eliminated in the liver, but also in the kidney
and bone. The N-terminal fragment of PTH 
confers bioactivity with a short half-life of up to
5 minutes (10). The C-terminal fragment has a
half-life of several hours and is eliminated 
by glomerular filtration, dependent on renal
function (11,12).

Studies on the reliability of a rapid PTH
evaluation test have been reported in the 
surgical treatment of primary and secondary
hyperparathyroidism, but also in patients
with over-numbered parathyroid glands since
1991 (13).

Starting from this publication, in many
studies, aspects regarding the half-life and
reliability of the various rapid tests for PTH
determination have been widely discussed.

Material and Method

In this study we analysed the values of PTH
and the intraoperative impact in patients with
secondary hyperparathyroidism of renal cause
(sHPT). A series of 86 patients (52 men, 34
women), who were hospitalised  in our clinic
between January 2015 and December 2018,
were included in the study. All patients under-
went intraoperative PTH measurement. 81
patients were operated on for the first time
and 5 patients were operated on a second time
for disease recurrence. Of the 81 surgeries, 77
total parathyroidectomies and 4 subtotal
parathyroidectomies were performed. The 5
patients hospitalized for hyperparathyroid
recurrence underwent hyperplasia of the

remaining parathyroid tissue. There was a
patient who had over-parathyroid para-
thyroid, the 5th gland having intratymic 
localization.

The average age of the patients was 61
years with a minimum age of 18 years and a
maximum of 74 years.

Of the 86 patients, 5 patients were admitted
for hyperparathyroid recurrence, and a single
hyperplastic parathyroid gland was identified.

Cervical thymectomy was not performed 
routinely but only in the patient who presented
with a parathyroid gland with ectopic,
intratymic localization. The parathyroid glands
were subsequently confirmed by anatomo-
pathological examination.

80 (93%) of patients had elevated preopera-
tive calcium values.

Intraoperative PTH was determined 15 
minutes after total parathyroidectomy by
Elecsys PTH STAT® test. This third generation
test uses a sandwich principle that  targets both
the C-Terminal and the N-Terminal fragment
through a monoclonal antibody.  The assay has
a 99.6% sensitivity and 93.7% specificity when
respecting the guidelines.

Results

A series of 86 patients (52 men, 34 women)
who were hospitalised in our clinic between
January 2015 and December 2018 were
included in the study and underwent surgery
with intraoperative measurement of PTH.

The average age of the patients was 61
years with a minimum age of 18 years and a
maximum of 74 years.

The mean levels of preoperative PTH were
1658 pg/ml with a minimum of 784.21 and a
maximum of 2751.36 pg/ml. The average
duration of dialysis was 4.6 years with a 
minimum of 2 years and a maximum of 12.5
years. Serum creatinine had a mean value of
6.8 mg/dl with a minimum of 5.4 mg / dl and 
a maximum of 10.8 mg/dl. The value of 
transferrin in patients had an average value of
154 mg/dl with a minimum of 18 mg/dl and 
a maximum of 575 mg/dl. The mean 
phosphatase value in patients had an average
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value of 188.5 u/l with a minimum of 28.4 u/l
and a maximum of 1212 u/l. Serum urea has
an average value of 158 mg/dl with a 
minimum of 130 mg/dl and a maximum of 212
mg/dl. The total calcium had an average value
of 9.4 mg/dl with a minimum of 8.8 mg / dl and
a maximum of 10.2 mg/dl. ( ).

All patients underwent surgery. 81 patients
were operated on for the first time by sHPS,
and 5 were operated for the second time for
disease recurrence. Of the 81 patients, 77
underwent total parathyroidectomy and 4
underwent subtotal parathyroidectomy. There
was a case in which 5 parathyroid glands 
were confirmed anatomopathologically. The
supranumerary parathyroid had an ectopic
localization at the mediastinum  ( ).

5 patients of the 86 patients, were hospi-
talised for hyperparathyroid recurrence, and a
single hyper-plastic parathyroid gland was
identified.

After a follow-up period of up to 6 months,
82 patients (95%) out of 86 had serum calcium
and PTH within normal limits.

Recurrent hyperparathyroidism was found
in 1 of the 4 patients who underwent subtotal
parathyroidectomy.

The mean levels of preoperative PTH were
1658 pg/ml (784.21-2751.36 pg/ml). At 15 
minutes after total parathyroidectomy, the PTH
level decreased to an average of 46.5 pg/ ml.
After a maximum of 6 months it increased
slightly to 59.8 pg/ml ( ).

The PTH had an average decrease of 87%
(41% -98%). 84 patients (98%) had a decrease

in PTH greater than 50% of preoperative
PTH. More than 90% decrease in PTH values
was recorded in 72 patients (84%). The patient
with supernumerary parathyroid glands
showed no changes > 50% when 4/5 glands
were excised ( ).

Postoperative complications were seen in 3
patients (3.4%). In 2 patients there was a 
re-intervention for hemorrhage (2.3%), and
one patient (1.2%) had transient dysphonia
which was resolved at 3 months.

Table 1. Demographic, clinical and laboratory characteristics
of the patients (n= 86)

Parameter Data
Women / Men 34/52
Age (y) 61 (18-74)
Preoperative PTH (pg / ml) 1658 (784.21-2751.36)
Average duration of dialysis (y) 4.6 (2-12,5)
Creatinine (mg/ dl) 6.8 (5.4-10,8)
Transferin mg/ dl 154 (18-575)
Alkaline phosphatase (U/ l) 188.5 (28.4 -1212)
Serum urea (mg/ dl) 158(130-212)
Total Calcium (mg/ dl) 9.4 (8.8-10.2)
Phosphorus (mg/ dl) 12.7 (7.7-28.4)

Table 2. Surgical procedures in 86 patients

Parameter Data
First operation for sHPT (%) 81(94%)
Total pharathyroidectomy(%) 77(89.5%)
Subtotal pharathyroidectomy(%) 4(4.6%)
Second operation for sHPT (%) 5(5.8%)
Total resected parathyroid glands 326

Table 3. Decrease of PTH

Decrease of PTH Patients %
>50% decrease of PTH at 15 min 84/86 98%
>90% decrease of PTH at 15 min 72/86 84%
No >50% decrease of PTH 1/86 1%

Figure 1. The mean decrease of parathyroid hormone (pg/mL)
after parathyroidectomy
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Discussions

Recurrence and persistence of hyperpara-
thyroidism after surgical treatment of sHPT is
a common problem.

Excision of all parathyroid glands is 
performed either if we are following as a total
parathyroidectomy treatment without auto-
transplantation or in case of autotransplanta-
tion. The existence of supernumerary para-
thyroids makes surgery more difficult, as is
the presence of ectopic parathyroid (14).

The ideal concentration of PTH in patients
with CKD is not known, but these are 
supported by different researchers as being
between 75 and 175 pg/ml (15).

Intraoperative dosing of PTH is not 
commonly used in patients with sHPT, but
published results suggest that this test is
extremely useful in performing parathyroid
tissue excision (16).

Although the rapid iPTH determination test
helps the surgeon in deciding to stop explo-
ration, he will not change the surgical procedure
as bilateral cervical exploration with evidence of
the 4 parathyroid glands is mandatory. The 
usefulness of the test is when only 3 parathyroid
glands are detected, or in the case of re-
interventions in patients with recurrent hyper-
parathyroidism. In these patients, once 
the normal PTH values are reached, the 
appearance of complications due to the wide 
dissection of the thyroid lobe is reduced.

The discussions can be formulated on the
basis of the reliability of the analyses in
patients with chronic kidney disease, respec-
tively with the interference of the plasma half-
life of PTH by renal function (17,18).

There have been publications in which it
has been shown that the Elecsys test does not
cross react with fragment 1-38 PTH (19), but
partially reacts with fragment 7-84 (20). A
study of 18 patients with sHPT demonstrated
that intraoperative measurement of PTH in
patients with chronic kidney disease is more
accurate when the test is specific for 1-84 PTH
and does not interfere with fragment 7-84 (21).

IPTH value is influenced by the intra-
operative manipulation of the parathyroid

glands, the individual variability of PTH half-
life and the physiological state of the patient.

In our study of a total of 81 patients under-
going surgery, four parathyroid glands were
excised in 76 patients (94%), 5 glands in 1
patient (1%), three glands in 4 patients (5%). Of
the 5 patients with recurrent hyperpara-
thyroidism, one hyperplastic parathyroid was
excised.

The approach of the surgical treatment in
the secondary hyperparathyroidism of renal
cause remains controversial. Although there are
many randomised studies, of great interest in
subtotal parathyroidectomy compared to total
parathyroidectomy with autotransplantation
(22,23), total parathyroidectomy without auto-
transplantation remains topical  (24,25,26). The
advantage of total parathyroidectomy without
autotransplantation is the rapid normalisation
of alkaline phosphatase and serum calcium (22).

In our study the PTH had an average of
87% decrease (41% -98%). 84 patients (98%)
had a decrease in PTH greater than 50% of
preoperative PTH. More than 90% decrease in
PTH values was recorded in 72 patients (84%).

Conclusions

Intraoperative monitoring of PTH can confirm
the complete excision of hyperfunctional
parathyroid tissue, as the plasma half-life of
PTH is about 5 minutes.

The intraoperative dosing of PTH in patients
with sHPT represents an advantage in 
confirming the resection of hyperplastic
parathyroid tissue and in highlighting the
supernumerary or ectopic parathyroid glands.

In the case of persistent or recurrent hyper-
parathyroidism, the advantage of intraopera-
tive PTH is the possibility of collecting an
additional venous sample (27).

Although the predictive value of iPTH is
good, we do not want routine use in sHPT 
surgery, but in complicated and selected cases
it is a useful tool.
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