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Summary

BACKGROUND: Secondary hyperparathyroidism is com-
mon in patients with end-stage chronic kidney disease. If
drug therapy fails, total parathyroidectomy with autotrans-
plantation of parathyroid tissue into the forearm (PTX-AT)
is the most widely used procedure. High recurrence rates
of secondary hyperparathyroidism following PTX-AT are
reported in the literature.

OBJECTIVE: The aim of this study was to evaluate recur-
rences of secondary hyperparathyroidism following PTX-
AT in detail in order to develop strategies to prevent recur-
rences in the future.

METHODS: This retrospective study analysed a single-
centre cohort of 42 patients who underwent PTX-AT for
secondary hyperparathyroidism at a tertiary centre in
Switzerland. Postoperative PTH levels were evaluated to
determine the recurrence and persistence rates and the
time to recurrence. Furthermore, the peri- and postopera-
tive outcomes were assessed. Patients on dialysis and pa-
tients with a functioning kidney transplant suffering tertiary
HPTH were analysed separately.

RESULTS: Intraoperative measurements showed that
serum PTH decreased to 6.9% (3.3–15.0%) of the pre-
operative baseline level. After a median follow-up of 89.5
months (IQR 31.9–152.9), persistence of secondary hy-
perparathyroidism was found in five patients (11.9%) and
recurrence in four patients (9.5%), giving a total recur-
rence rate of 21.4%.

CONCLUSION: Recurrence of secondary hyperparathy-
roidism after PTX remains a problem, occurring in every
fifth patient. In our experience, the introduction of intraop-
erative PTH measurement has helped to lower the rates of
persistence and recurrence. Further reductions in the re-
currence rate might be achieved with novel, more accurate
pre- and intraoperative imaging techniques.

Keywords: secondary hyperparathyroidism, chronic kid-
ney disease, dialysis, parathyroid hormone, parathy-
roidectomy, autotransplantation, recurrence

Introduction

More than 85% of all patients with end-stage chronic kid-
ney disease (CKD) suffer from secondary hyperparathy-
roidism. CKD leads to the dysregulation of mineral me-
tabolism, including hypocalcaemia, hyperphosphataemia,
calcitriol (1,25-dihydroxycholecalciferol) deficiency, ele-
vated levels of the bone-derived hormone fibroblast
growth factor 23 (FGF-23), and elevated secretion of
parathyroid hormone (PTH) [1, 2]. The stimulation of PTH
secretion leads to hyperplasia of all parathyroid glands [3].
Severe secondary hyperparathyroidism can lead to pru-
ritus, muscular pain, tissue calcifications, osteitis fibrosa
and fractures [4]. Elevated PTH levels are also associated
with a higher risk of cardiovascular mortality. The un-
derlying pathophysiological mechanisms involve elevated
serum concentrations of calcium (Ca) and Ca × PO4 prod-
uct, which lead to vascular and myocardial calcification
[5–7].

Most patients with secondary hyperparathyroidism can be
successfully treated with calcium and vitamin D substitu-
tion and reduction of phosphate intake. If necessary, drug
treatment can be extended to include phosphate binders
and calcimimetics. If secondary hyperparathyroidism per-
sists for many years, it can progress to tertiary hyper-
parathyroidism as PTH overproduction becomes au-
tonomous and independent of serum calcium levels, and
therefore refractory to drug treatment [8]. According to the
KDIGO (Kidney Disease: Improving Global Outcomes)
guidelines, the target PTH levels in patients with CKD
stages 3 and 4 are 35–70 ng/l and 70–110 ng/l, respective-
ly. In patients with CKD stage 5 who are on dialysis (stage
5D), PTH levels between two and nine times higher than
normal are recommended. In patients with CKD stages 3
to 5D and with severe secondary hyperparathyroidism who
fail to respond to drug therapy, surgery is indicated [9].
Despite improved drug treatment, 5–10% of all long-term
haemodialysis patients need parathyroid surgery to control
the disease [10]. Year by year, about 1% of patients with
secondary hyperparathyroidism need surgical therapy [11].
Surgery aims to reduce the hyperplastic parathyroid gland
mass and therefore the PTH levels. Reduction of PTH lev-

*
Shared senior authorship

Author contributions
Study conception and de-
sign: LS, DO. Acquisition
of data: LS, DO. Analysis
and interpretation of data:
all authors. Special statisti-
cal analysis of data: LS,
GM. Writing the manu-
script: all authors. Critical
revision and final approval
of the manuscript: all au-
thors

Correspondence:
Lukas Steffen, MD, Depart-
ment of General and Viscer-
al Surgery, Kantonsspital
Baselland, Rheinstrasse 26,
CH-4410 Liestal,
Lukas.Steffen[at]ksbl.ch

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 1 of 6



els has been shown to reduce cardiovascular mortality in
haemodialysis patients [12].

Three different surgical options are available to treat sec-
ondary hyperparathyroidism: subtotal parathyroidectomy,
total parathyroidectomy with autotransplantation (PTX-
AT), and total parathyroidectomy (PTX) without autotrans-
plantation (AT). The KDIGO guidelines recommend
subtotal parathyroidectomy or PTX-AT, depending on the
surgeon’s preference [9]. Subtotal parathyroidectomy is as-
sociated with a higher risk of recurrence, and in the event
of recurrence a more difficult second neck exploration is
necessary [13]. If secondary hyperparathyroidism recurs
after PTX-AT, the site of recurrence can be determined
with a non-invasive Casanova test [14]. In most cases, the
recurrence is caused by hyperplasia of the gland tissue
reimplanted in the forearm, which can then be removed un-
der local anaesthetic [15, 16].

Recurrence of secondary hyperparathyroidism is important
because it implies recurrence of the above-mentioned
symptoms and consequences of elevated PTH levels, in-
cluding the elevated risk of cardiovascular mortality. Our
goal was to analyse the long-term outcomes of patients un-
dergoing PTX-AT in a single-centre patient cohort. We es-
pecially wanted to focus on the recurrence rate and time to
recurrence of secondary hyperparathyroidism after PTX-
AT. The study sought to evaluate the recurrences in detail
in order to develop strategies to prevent them in the future.

Patients and methods

Patients
For this retrospective study, we retrieved medical records
on all patients who underwent PTX-AT for secondary hy-
perparathyroidism and tertiary hyperparathyroidism at the
University Hospital in Basel, Switzerland between January
2000 and December 2013. All these patients were either
on dialysis or had a functioning kidney transplant. In ac-
cordance with the KDIGO guidelines, the indication for
surgery was either severe secondary hyperparathyroidism
with PTH values that were uncontrollable under best drug
therapy or tertiary hyperparathyroidism [9]. In primary op-
erations, our standard workup did not include imaging
studies because we always performed a complete four-
gland exploration during the operation. In the case of re-
operation in patients with previous subtotal parathyroidec-
tomy, our standard preoperative imaging studies included
neck sonography combined with 99mTc-sestamibi scintig-
raphy. In all cases, the operation performed was total PTX
(or excision of the remaining parathyroid tissue in the
case of previous subtotal parathyroidectomy) and AT of
parathyroid tissue into the forearm.

Due to the retrospective nature of this study, without any
patient involvement, no ethics approval was required.

Surgical technique
Through a standard collar incision, bilateral four-gland ex-
ploration with identification of the recurrent laryngeal
nerve on each side was performed. After resection, one or
two glands were placed in cold saline solution for later
AT, and all resected gland tissue was sent for histological
workup. We did not cryopreserve parathyroid glands, as
this is not considered necessary when parathyroid tissue is

autotransplanted into the forearm [16]. In any case, our in-
stitution does not have the facilities for cryopreservation. If
necessary, an intraoperative PTH assay was performed to
confirm a drop in serum PTH level. After 2006, intraoper-
ative PTH measurement was introduced as standard for all
operations. An intraoperative PTH level of 15% of the pre-
operative baseline concentration 20 minutes after resection
was considered adequate, and if this was achieved, no fur-
ther exploration was performed [17]. If the intraoperative
PTH level was more than 15% of the preoperative base-
line level, the operation was continued. Cervical bilater-
al thymectomy was performed only if we did not find all
four glands or if intraoperative PTH levels did not decrease
adequately after the resection of all four glands. In addi-
tion, intraoperative histological examination was available
to confirm complete removal of all glands. The non-shunt
or non-dominant forearm was chosen for AT. Around 50
mg of gland tissue was cut into fragments and implanted
in small pouches of the brachioradial muscle marked with
titanium clips.

Postoperative follow-up
The postoperative follow-up comprised of regular visits to
the Department of Nephrology at the University Hospi-
tal Basel between January 2000 and January 2018. Blood
serum samples were taken to monitor the postoperative
progression of PTH and calcium levels. The samples were
drawn by nurses using vacuum extraction systems in ac-
cordance with clinical routine procedures and the World
Health Organization’s guidelines on drawing blood [18].
PTH levels were quantified by immunochemiluminometric
assay (IMMULITE Turbo intact PTH, Diagnostic Products
Corporation, Los Angeles, USA). Our laboratory’s refer-
ence range for normal PTH values was 10–73 ng/l.

We calculated the median PTH and calcium levels at spe-
cific points in time during follow-up: one day, six months,
one year and five years after operation. Recurrence of sec-
ondary hyperparathyroidism was defined as three or more
postoperative PTH values above 200 ng/l. Recurrence de-
tected within the first six months after surgery was defined
as persistence [15]. Due to different target PTH levels de-
pending on renal function, we analysed persistence and re-
currence rates separately in patients who were on dialysis
and patients who had a functioning kidney transplant. As
secondary outcomes, we analysed the intraoperative PTH
measurements and the peri- and postoperative morbidity
and mortality.

Statistical analysis
For the descriptive statistics of the study population, we
use medians and interquartile ranges (IQR) for continuous
variables, and numbers and percentages for categorical
variables. To describe the time to recurrence or persistence,
we derived a Kaplan-Meier curve. As we were not testing
any formal hypothesis, we did not perform power and
sample size calculations. All statistical analyses were per-
formed with the R software version 3.4.2 [19].

Results

Patient characteristics
Over the course of the study period, 42 patients (20 women
and 22 men) underwent PTX-AT at the University Hospital
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in Basel. Their median age at the time of operation was
53.6 years (42.1–62.4 years). Thirty-three patients (79%)
were on dialysis and nine (21%) had a functioning kidney
transplant. These nine patients all had tertiary hyper-
parathyroidism, as did five (15%) of the patients on dial-
ysis. Relevant comorbidities at the time of operation were
arterial hypertension in 20 patients (48%), anaemia in 13
patients (31%), diabetes mellitus in four patients (10%),
obesity in four patients (10%), and calciphylaxis in two pa-
tients (5%).

Table 1 shows the patient characteristics, including the me-
dian preoperative PTH level, calcium level, and glomerular
filtration rate (GFR), which was estimated using the Mod-
ification of Diet in Renal Disease (MDRD) formula.

Perioperative outcomes
Intraoperative measurements showed that serum PTH de-
creased to 6.9% (3.3–15.0%) of the preoperative baseline
level. In five patients (11.9%), fewer than four glands (with
histological confirmation) were found during the opera-
tion, despite performing thymectomy.

The median duration of postoperative hospitalisation was
4 days (2.8–6.0 days). Two patients (5%) suffered transient
hoarseness, while laryngoscopy showed no abnormalities.
No cases of postoperative paralysis of the recurrent la-
ryngeal nerve were reported. Postoperative hypocalcaemia
was reported in 24 patients (57%), but only three patients
(7%) were symptomatic. All patients with hypocalcaemia
were treated with oral calcium substitution.

Postoperative follow-up and outcomes
A median of 13 (7–25) postoperative PTH measurements
per patient were available for analysis. The median PTH
level on the first postoperative day was 9.8 ng/l (3.0–42.2
ng/l), representing a decrease to 1.3% (0.3–5.2%) of pre-
operative baseline levels. After a median follow-up of 89.5
months (31.9–152.9 months), secondary hyperparathy-
roidism persisted in five patients (11.9%) and had recurred
in four patients (9.5%), giving a total rate of recurrence
or persistence of 21.4% (9/42). Of the five patients with
persistence, three presented values higher than 200 ng/l on
the first postoperative day, and the other two did so during
the first six months. In the four patients with a recurrence,
the median time to recurrence was 25.6 months (13.9–37.5
months), and all recurrences occurred within 48 months.

As shown in the Kaplan-Meier plot (fig. 1), the probability
of remaining recurrence-free for six months was 0.88 (95%
confidence interval [CI] 0.79–0.98); for one year, 0.86
(95% CI 0.76–0.97); and for five years, 0.76 (95% CI
0.64–0.92).

Of the 33 patients on dialysis, four (12.1%) had persis-
tence, and three (9.1%) recurrence of secondary hyper-
parathyroidism (total n = 7, 21.2%). Of the nine patients
with a functioning kidney transplant, we found one case of
persistence (11.1%) and one of recurrence (11.1%) (total n
= 2, 22.2%). Evaluating the postoperative calcium levels
of the patients with a functioning kidney transplant, we did
not find more cases of recurrence when recurrence was de-
fined by hypercalcaemia.

Table 2 shows the recurrence/persistence rate and the me-
dian PTH and calcium levels at one day, six months, one
year and five years after PTX-AT separately for the pa-
tients on dialysis and the patients with a functioning kidney
transplant.

In three of the five patients who suffered persistence, no
intraoperative PTH-measurements were performed, as this
was not standard before 2006. In the other two patients,
fewer than four glands were found despite intraoperative
PTH-measurements and thymectomy. No persistence was
observed among the 16 patients treated after the introduc-
tion of intraoperative PTH measurement as standard in
2006.

The nine patients with persistence or recurrence were man-
aged as follows: five received a kidney transplant, two
were treated with medication only, and two underwent re-
operation, with the removal of parathyroid tissue from the
neck in one patient and from the AT site on the forearm in
the other.

Ten (24%) of the 42 patients died during follow-up. The
median time from PTX to death was 53.6 months
(25.2–89.8 months), and the one-year postoperative mor-
tality was 4.8% (two patients). Three (33%) of the nine pa-
tients with persistence or recurrence died during follow-up.

Discussion

More than seven years after PTX-AT, we found a total re-
currence rate of 21.4%. More than half of the recurrences
occurred during the first six months after surgery and were
thus defined as persisting secondary hyperparathyroidism.
The recurrence rate in our study was in line with those re-
ported in the international literature (8–38%) [10, 12, 20,
21]. Interestingly, our patient cohort showed more cases of
persistence (n = 5) than of recurrence (n = 4). All opera-
tions were performed by the same surgeon, who had exten-
sive expertise in the field. Three of the five patients with
persistence had no intraoperative measurement of PTH.
After the introduction of intraoperative PTH measurement
as standard procedure in 2006, no further cases of persis-
tence were observed. We therefore consider intraoperative
PTH measurement an important tool for preventing inade-
quate surgery in PTX-AT.

Table 1: Patient characteristics.

All patients
(n = 42)

On dialysis
(n = 33)

Functioning KT
(n = 9)

Age, years* 53.6 (42.1–62.4) 53.0 (38.5–62.6) 57.8 (47.2–61.9)

Female, n (%) 20 (48%) 14 (42%) 6 (67%)

Tertiary hyperparathyroidism, n (%) 14 (33%) 5 (15%) 9 (100%)

GFR, ml/min/1.73m2* 5.6 (4.7–9.0) 5.1 (4.4–6.1) 44.4 (20.6–68.8)

PTH level, ng/l* 780.8 (522.8–1,361.6) 952.5 (635.0–1,555.3) 427.8 (316.3–476.8)

Calcium level, mmol/l* 2.46 (2.29–2.65) 2.39 (2.28–2.62) 2.88 (2.63–2.99)

GFR = glomerular filtration rate; KT = kidney transplant; PTH = parathyroid hormone * Median (interquartile range)

Original article Swiss Med Wkly. 2019;149:w20160

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 3 of 6



In the other two patients with secondary hyperparathy-
roidism persistence, intraoperative PTH measurements
were made, but fewer than four glands were found despite
PTX-AT with thymectomy being performed. Due to the
glands’ embryological migration, ectopic parathyroid tis-
sue can be found at sites other than the four classic gland
locations, so preoperative diagnostic imaging might have
led to a better outcome in these patients [22]. However,
routine preoperative diagnostic imaging in secondary hy-
perparathyroidism remains controversial because it has
low sensitivity for localising ectopic glands; it is mainly
recommended for re-operations [5, 23].

Even in experienced hands, the intraoperative identifica-
tion of parathyroid tissue remains challenging. Therefore,
real-time intraoperative parathyroid autofluorescence de-
tection using near-infrared fluorescence spectroscopy
might be a promising new tool to help surgeons detect ade-

nomatous and hyperplastic parathyroid glands with high
sensitivity [24–26].

Although PTX ameliorates the symptoms of secondary hy-
perparathyroidism and increases patients’ quality of life
and survival, the surgery is associated with perioperative
risks [23, 27]. However, PTX is considered a low-risk pro-
cedure, with similar morbidity to thyroid surgery. The spe-
cific risks of PTX are recurrent laryngeal nerve palsy and
postoperative hypocalcaemia. None of our patients suf-
fered from postoperative paralysis of the recurrent laryn-
geal nerve. Although postoperative hypocalcaemia was re-
ported in 24 patients, only three patients were symptomatic
and required oral calcium substitution. Notably, none of
the patients experienced major complications and there
were no treatment-associated deaths. However, other stud-
ies have reported perioperative mortality rates during hos-
pitalisation and up to 30 days after discharge of up to 2%

Figure 1: The Kaplan-Meier plot shows the probability of remaining recurrence free until a given point in time. The shaded areas represent the
95% confidence interval.

Table 2: Postoperative follow-up.

All patients
(n = 42)

On dialysis
(n = 33)

Functioning KT
(n = 9)

Recurrence/persistence, n (%) 1 day 3 (7.1) 3 (9.1) 0 (0.0)

6 months 5 (11.9) 4 (12.1) 1 (11.1)

1 year 6 (14.3) 4 (12.1) 2 (22.2)

5 years 9 (21.4) 7 (21.2) 2 (22.2)

PTH level, ng/l* 1 day 9.8 (3.0–42.2) 10.1 (3.0–66.2) 8.5 (3.2–26.8)

6 months 42.2 (9.2–126.3) 40.3 (6.7–74.5) 120.0 (33.0–152.5)

1 year 49.0 (23.7–151.0) 57.0 (22.7–151.0) 38.5 (34.5–93.0)

5 years 67.5 (30.1–113) 51.2 (27.5–113.0) 73.9 (67.8–117.0)

Calcium level, mmol/l* 1 day 1.98 (1.66–2.14) 1.94 (1.64–2.14) 2.04 (1.97–2.12)

6 months 2.12 (1.97–2.44) 2.12 (1.87–2.41) 2.42 (2.10–2.48)

1 year 2.20 (2.10–2.32) 2.21 (2.09–2.32) 2.16 (2.13–2.27)

5 years 2.25 (2.15–2.37) 2.25 (2.10–2.36) 2.29 (2.21–2.40)

KT = kidney transplant; PTH = parathyroid hormone * Median (interquartile range)
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for PTX [28]. Therefore, individual risk-benefit evalua-
tions must be performed and indications for surgery should
be discussed in a multidisciplinary setting. Our patients
were treated according to the KDIGO guidelines, where
surgery is reserved for patients who either have severe sec-
ondary hyperparathyroidism with high PTH levels or have
tertiary hyperparathyroidism. The risk of cardiovascular
events is relevant in such patients, and surgery offers a de-
finitive treatment option.

According to the KDIGO guidelines, the targeted “ideal”
PTH levels differ between patients on dialysis and patients
with a functioning kidney transplant. The PTH levels, and
especially the calcium levels, of patients with a functioning
kidney transplant should be controlled more strictly than
those of patients on dialysis. Using a uniform threshold of
200 ng/l as the definition of recurrence for all patients is
therefore clearly a limitation of our study. However, this
definition has been used before [15, 29], while others have
defined a slightly higher cut-off of PTH values three times
greater than normal [30]. According to the KDIGO guide-
lines, higher PTH levels can be tolerated in patients with
end-stage CKD. For this group, the guidelines recommend
that PTH levels are maintained at between “two to nine
times higher than normal”, which would correspond to an
upper threshold of 657 ng/l if calculated with our laborato-
ry’s reference range of 10–73 ng/l. As a consequence, the
recurrence rate may have been overestimated in the dialy-
sis group of our study. On the other hand, the recurrence
rate in the transplant group may have been underestimat-
ed because of the use of a uniform PTH threshold, as these
patients had tertiary hyperparathyroidism, with lower PTH
levels but clinically relevant hypercalcaemia, which may
be considered recurrence. However, we evaluated the post-
operative calcium levels of all the patients who had a func-
tioning kidney transplant and found no more recurrences
when recurrence was defined by hypercalcaemia [9].

Furthermore, our study was limited by the relatively small
sample size. Nevertheless, we would like to emphasise
that it is the largest study on recurrence of secondary hy-
perparathyroidism after PTX performed in Switzerland.
Switzerland has a large number of hospitals relative to
its population, so collecting the limited number of cases
of PTX for secondary hyperparathyroidism together in a
prospective national registry would aid outcome analysis
and future high-quality research.

Conclusion

Even in experienced hands, recurrence of secondary hy-
perparathyroidism after PTX remains a serious problem,
occurring in every fifth patient. In our experience, the in-
troduction of intraoperative PTH measurement has helped
to lower the rates of persistence and recurrence. Further
reductions in the recurrence rate might be achieved with
novel, more accurate pre- and intraoperative imaging tech-
niques.
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