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Objective: To evaluate the efficacy of STPX as a definitive treatment for Hyperparathyroidism after Renal
Transplantation (HPT-RT) and determine whether there is a relationship between percentage intraoperative
Parathyroid Hormone (ioPTH) decay levels and Parathyroid Hormone (PTH) values on the first postoperative day
and surgical success.

Methods: This retrospective study analyzed the medical records of prospectively followed patients diagnosed with
HPT-RT submitted to STPX in two tertiary hospitals (Brazilian Unified Health System - SUS) for two years.
Patients were allocated in two groups according to operative success (SG - normalization of ionized Calcium
[iCa] and PTH six months after surgery) or operative failure (FG - persistence of high iCa and PTH). The per-
centage ioPTH decay levels and the postoperative PTH absolute values on the first postoperative day were
evaluated in both groups.

Results: Of the total sample of 31 patients, surgical treatment was successful in 27 cases (87%). No statistically
significant differences were observed between the groups for the percentage ioPTH decay levels (SG = 71.51%
vs. FG = 70.4%), as well as for the PTH absolute values on the first postoperative day (SG = 52.69 pg/mL vs.
FG = 54.55 pg/mL).

Conclusion: Subtotal parathyroidectomy is an effective and safe procedure for treating HPT-RT; however, the use
of PTH levels remains subjective and cannot be considered as a predictor of surgical success.

Introduction calcimimetic drugs, which act on the Calcium-Sensing Receptors (CaSR)

of the parathyroid glands by suppressing PTH secretion. However, up to

The term Tertiary Hyperparathyroidism (THPT) refers to persistent
Hyperparathyroidism (HPT) after successful Renal Transplantation
(RT),"? and it is observed in approximately 17%-50% of patients with
RT.15° Hyperparathyroidism after Renal Transplantation (HPT-RT) is a
morbid condition that can lead to various serious complications such as
osteoporosis, pathological bone fractures, nephrolithiasis and neph-
rocalcinosis, which may cause renal dysfunction and graft loss.’

Drug treatment is possible and aims to control Parathyroid Hormone
(PTH) and serum calcium levels. Its main therapeutic line is based on

50% of patients present Gastrointestinal Intolerance (GI) to these med-
icines and their efficiency is reduced in cases of most advanced HPT-
RT.>°

Parathyroidectomy is the surgical treatment option.” In addition to
resolving HPT-RT, this surgical technique presents benefits to the heart
and bones, as well as to the transplanted kidney, in addition to being a
safe and effective therapy with no significant effects on long-term graft
survival."®? Although surgical indications are well determined,'°
choice of the best surgical technique (total parathyroidectomy alone or
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with autograft or subtotal parathyroidectomy) is still controversial."!!

The use of intraoperative Parathyroid Hormone (ioPTH) is well
established in cases of primary HPT'? and total parathyroidectomy due
to the HPT secondary to chronic kidney disease.'® For these situations,
the use of ioPTH is a good predictor of surgical success. However, few
series address its use in cases of subtotal surgeries, as well as its ability to
predict surgical success.

This study aimed to evaluate the efficacy of Subtotal Para-
thyroidectomy (STPX) as a definitive treatment for HPT-RT and deter-
mine whether ioPTH can be used as a predictive tool for surgical
treatment success.

Methods

After being approved by the institutional review board, a retro-
spective cohort study was prospectively conducted in two tertiary hos-
pitals (Brazilian Unified Health System - SUS): Euryclides de Jesus
Zerbini Transplant Hospital and Kidney and Hypertension Hospital,
from June 2016 to May 2018. Inclusion criteria comprised patients
diagnosed with HPT-RT submitted to STPX with intraoperative locali-
zation of the four parathyroid glands, which were regularly followed
postoperatively. Indications for surgical intervention were based on the
criteria of the Brazilian Society of Nephrology (SBN).'°

Surgical strategy for all patients was based on identification of the
four parathyroid glands and preservation of parathyroid tissue corre-
sponding to the volume of two normal glands (approximately
100 mm?)." Peripheral ioPTH was collected at Time-0 (TO0), during
anesthetic induction, and at Time-20 (T20), 20 min after removing the
last gland. Follow-up was performed with collection for laboratory tests
on the first postoperative day and one, three and six months after sur-
gery, according to the routine return visits determined by the
nephrology team. The values of iCa and PTH were used in the analysis.

Patients were divided into two groups according to surgical success
during the six-month follow-up. The Success Group (SG) included pa-
tients with resolution of hypercalcemia (iCa < 1.40 mmoL/L at the
Euryclides de Jesus Zerbini Transplant Hospital and iCa < 1.35 mmoL/L
at the Kidney and Hypertension Hospital) during follow-up. The Failure
Group (FG) was composed of patients with persistent high iCa and PTH
values (PTH > 68 pg/mL) in this period.

Statistical analysis was performed for both groups regarding per-
centage ioPTH decay and PTH absolute value on the first postoperative
day in an attempt to correlate them with surgical success.

For statistical analysis, the numerical variables were expressed as
mean and standard deviation or minimum and maximum values,
whereas the categorical variables were expressed as number and per-
centage. The D’Agostino-Pearson normality test and the Shapiro-Wilk
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test were performed to verify the homoscedasticity (constant variance)
between both groups. The Wilcoxon matched-pairs signed rank test and
the Mann-Whitney test were used to compare the nonparametric vari-
ables, considering p < 0.05 as statistically significant value using SPSS
20.0 (SPSS Ing; Ilinois, USA) and using GraphPad Prism 4.1 software (CA
92037 USA).

Results

The study included 31 patients (16 male and 15 female), with a mean
age of 50.8 + 8.1 years, divided into two groups according to surgical
success, defined by PTH and iCa values (“success group” and “failure
group”).

After six months of postoperative follow-up, it could be noted that
surgical success was observed in 27 patients (87%), however, surgical
success was not observed in four patients (13%). There were no cases of
hypoparathyroidism or loss of renal graft. The mean of pre and post-
operative PTH and iCa values of the groups are shown in Figs. 1-4.

The “success group” presented an ioPTH decrease variation from
26.89% to 92.40%, with an average result of 71.51%; on the other hand,
the “failure group” presented a variation of 50.93%-85.60%, with an
average result of 70.4%. To assess possible differences between groups,
the Mann-Whitney test was applied, however, no significant differences
could be detected (p = 0.990).

According to the absolute PTH value of the first PO, in the “success
group” could be found a range from 4 pg/mL to 151.6 pg/mL, with an
average result of 52.69 pg/mL, however, the “failure group” showed a
variation from 17 pg/mL to 95.9 pq/mL, presenting an average result of
54.55 pg/mL. Once again, the values showed no statistical difference
(p =0.27).

Discussion

In the present study, subtotal parathyroidectomy performed for pa-
tients with HPTRT proved to be effective in resolving hypercalcemia
between 87% of patients.

The historical evolution of HPTRT surgical treatment has been
evolved to minimize relapses and to avoid definitive hypoparathyroid-
ism. Total parathyroidectomy has demonstrated high success for
HPTTR, while subtotal parathyroidectomy has been minimizing its main
complication, such as hypoparathyroidism. However, several studies
failed to determine whether one technique is superior to the other.'®'°

Thus, seeing that there was no superiority among surgical tech-
niques, the medical team must choose among them, nevertheless, indi-
vidual characteristics of each patient (surgical risk and comorbidities)
and intraoperative findings (size and position of the glands) must also be
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Fig. 1. Variation of ionized Calcium (iCa) levels in patients operated at the Euryclides de Jesus Zerbini Transplant Hospital.
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Fig. 2. Variation of ionized Calcium (iCa) levels in patients operated at the Kidney and Hypertension Hospital.

% 426

400

300

200

100

Pre-operative 1st postoperative 1 month after
period day surgery

3 months after

e SUCCESS

=== Failure

Reference value
upper limit
(68pg/mL)

6 months after

surgery surgery

Fig. 3. Variation of PTH values in patients operated at the Euryclides de Jesus Zerbini Transplant Hospital.
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Fig. 4. Variation of PTH values in patients operated at the Kidney and Hypertension Hospital.

considered by the medical team.

Despite the fact that subtotal parathyroidectomies may have an
increased risk of recurrent HPT (from 5% to 30%) compared to total
parathyroidectomies, the subtotal parathyroidectomies are associated

with lower rates of hypoparathyroidism and preservation of renal
function.'*'®'” There is evidence that removal of parathyroid tissue
accompanied by an abrupt decrease in PTH is related to worsening renal
function, possibly due to the loss of the vasodilatory effect of PTH in
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afferent renal arteriole and vasoconstrictor effect in efferent renal
arteriole.'>'® Studies concerning the link between extension of the
surgical procedure and renal function showed a worsening renal trans-
plant function in the total parathyroidectomy group when data are
compared to the subtotal parathyroidectomy group.'¢

Currently, even if the sample size is limited to the statistical analysis,
no patient had renal graft loss or hypoparathyroidism after six-months of
follow-up, and the therapeutic failure rate showed 13% of effectiveness,
and these data are in accordance to the average results presented in
literature.

Recurrent prevalence of HPTRT can be treated with drug control of
PTH and calcemia, but surgical re-approach may be required, and
possible complications of cervical reoperation should be considered. In
subtotal parathyroidectomy, the risks of neck re-approach are more
pressing, whereas in total parathyroidectomy, graft region re-approach
has lower morbidity. For this reason, intrinsic factors and intra-
operative findings are important in the definition of surgical approach,
since glands that are situated in complex topographies should be
resected.

Particularly, regarding parathyroidectomy in patient with HPTRT,
this procedure should be performed with caution in these patients. It is
not unsual to observe glands of different pathological aspects, owing to
the action of renal transplantation that decreases parathyroid hyper-
plasia. Some patients may have slightly altered macroscopic parathyroid
glands, and within this circumstance, a subtotal parathyroidectomy
should be performed. This step must be taken due to the 10.7-fold
increased risk of permanent hypoparathyroidism in patients with
small glands (<100 mm®) undergoing auto-transplantation in total
parathyroidectomy.'* However, the surgeon should always be able to
perform both options with a treatment model that may be individualized
to each patient.

The use of ioPTH as an auxiliary method in HPTRT surgeries is not so
relevance according to an analysis of this cohort, being dosage of
intraoperative and dosage of first day after surgery unable to predict
long-term success.

The literature presented studies that demonstrate the efficiency of
ioPTH in parathyroidectomy of renal patients.'>'® However, such
studies used patients submitted to total and subtotal parathyroidectomy.
In total parathyroidectomy, ioPTH demonstrated that all hyperplastic
tissue has been resected and has the ability to evidence the presence of
supernumerary glands, in other words, to prevent the persistence/r-
ecurrence of HPTRT. In patients undergoing subtotal para-
thyroidectomy, tissue preservation in the cervical region enables
immediate functioning of the preserved tissue and precludes any anal-
ysis of PTH decay during surgery.

Conclusion

Subtotal parathyroidectomy is an effective procedure for the treat-
ment of HPTRT and safe in relation to the rates of hypoparathyroidism
and of loss of renal transplantation. Monitoring of decrease in ioPTH and
PTH values in the first postoperative period is unable to predict surgical
success.
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