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Parathyroid carcinoma (PC) is an orphan malignancy accounting for only ~1% of all cases
with primary hyperparathyroidism. The localization of recurrent PC is of critical importance
and can be exceedingly difficult to diagnose and sometimes futile when common sites of
recurrence in the neck and chest cannot be confirmed. Here, we present the diagnostic
workup, molecular analysis and multimodal therapy of a 46-year old woman with the
extraordinary manifestation of abdominal lymph node metastases 12 years after primary
diagnosis of PC. The patient was referred to our endocrine tumor center in 2016 with the
aim to localize the tumor causative of symptomatic biochemical recurrence. In view of the
extensive previous workup we decided to perform [18F]FDG-PET-CT. A pathological
lymph node in the liver hilus showed slightly increased FDG-uptake and hence was
suspected as site of recurrence. Selective venous sampling confirmed increased
parathyroid hormone concentration in liver veins. Abdominal lymph node metastasis
was resected and histopathological examination confirmed PC. Within four months, the
patient experienced biochemical recurrence and based on high tumor mutational burden
detected in the surgical specimen by whole exome sequencing the patient received
immunotherapy with pembrolizumab that led to a biochemical response. Subsequent to
disease progression repeated abdominal lymph node resection was performed in 10/
2018, 01/2019 and in 01/2020. Up to now (12/2020) the patient is biochemically free of
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disease. In conclusion, a multimodal diagnostic approach and therapy in an
interdisciplinary setting is needed for patients with rare endocrine tumors. Molecular
analyses may inform additional treatment options including checkpoint inhibitors such
as pembrolizumab.
Keywords: parathyroid carcinoma, abdominal lymph node metastases, molecular diagnostics, repeated surgery,
[18F]FDG-PET-CT, immune check inhibitor, pembrolizumab
INTRODUCTION

Parathyroid carcinoma PC is an orphan malignancy occurring in
approximately 1%–5% (United States, Europe, Japan) of all patients
with primary hyperparathyroidism (pHPT) (1–5). The main pre-
operative challenge of PC is to raise the suspicion of malignant
disease at diagnosis since clinical outcome and prognosis are largely
dependent on the extent of primary surgery. Despite the
combination of multiple diagnostic modalities, this rare tumor is
often difficult to diagnose preoperatively (6–9). Moreover, diagnosis
of malignancy is made in only 15% of the fast-frozen sections. So, in
the vast majority of cases, only the final histology or a relapse
provides the diagnosis (10).

The high rate of relapse is another considerable problem in
PC patients. We have recently published a comprehensive
clinical characterization of 83 PC cases and have demonstrated
that within a median interval of 48 months 38.6% of cases
relapsed (7). However, in case of biochemical recurrence, the
precise localization of cancerous tissue is mandatory to enable
surgical treatment. The calcimimetic drug cinacalcet is approved
to control serum calcium and may be used in case of unsuccessful
localization and/or advanced, non-resectable disease. Systemic
antitumoral therapy has remained anecdotal (11).

To date, only very few cases of PC with abdominal tumor
localization (peripancreatic lymph nodes: n=1, liver n= 6) have
been described (12–14).

Here, we present the complex diagnostic workup and
multimodal therapy in a 46-year old woman with the
uncommon manifestation of abdominal metastases of PC.
CASE DESCRIPTION

A 46-year old woman was referred to our endocrine tumor
center in 2016 with the aim to localize the tumor causative of
biochemical recurrence.

Primary surgery due to pHPT had been performed in 2004.
Intraoperatively, PC was suspected and en-bloc-resection
(hemithyroidectomy, parathyroidectomy and central lymph node
dissection of the left side) was performed. PC was confirmed
histopathologically and resection margins were free of tumor
(R0). The patient experienced a permanent recurrent laryngeal
nerve palsy at the left side as complication of the surgical
procedure. She underwent postoperative adjuvant external beam
radiation of the thyroid region at a total dose of 50.4 Gy. The patient
was subsequently free of disease for 12 years.

In 2016, the patient experienced symptoms similar to those at
initial diagnosis with thirst, fatigue and visual flashes. Serum
n.org 2
calcium was elevated up to 3.4 mmol/L [reference range: 2.0–
2.7mmol/L] and parathyroid hormone (PTH) was increased to
203 pg/mL [10–65pg/ml]. Medication with cinacalcet was
initiated. Within the three subsequent months, the patient
underwent cervical ultrasonography, CT and MRI of the neck
and chest, [99mTc] Sestamibi-SPECT/CT, as well as [11C]
methionine-PET-CT. None of these imaging modalities localized
tumor recurrence. Additionally, the patient underwent re-
exploration of the right neck and lymph node dissection of the
right cervical lymph nodes. Histopathology was negative for PC
and hypercalcemia persisted postoperatively.

Subsequently the patient presented herself at our institution. In
view of the extensive previous workupwe decided to perform [18F]
FDG-PET-CT. Surprisingly, a pathological lymph node (17x24
mm) within the liver hilus showed slightly increased FDG-uptake
(Figures 1A, B). Due to the unusual localization we questioned
relationshipwith the recurrenceofPCandperformedselectivePTH
venous sampling that included the entire neck region, but also
sampling from the liver veins in addition to V. cava inferior
sampling (Figure 1C). Highest PTH was measured in the right V.
hepatica with 758 pg/ml and a ratio of 1.3 compared to V. cava
inferior. After laparotomy and preparation of the liver hilus, the
lymph node was resected with intact capsule without any signs of
infiltration (R0) in January 2017. Inspection revealed no further
lymph node manifestations (Figures 1D, E). Intraoperative PTH
dropped from 841 ng/L to 387ng/L The peri-and postoperative
course was without any complications. The histological assessment
of the resected tissue confirmed lymph node metastasis with blood
vessel infiltration (V1) of PC (Figure 1F). Histological and
immunohistochemical analyses were both consistent with
parathyroid carcinoma (positivity for PTH, loss of parafibromin).
Furthermore,westained the lymphnodesample forPD-L1(antibody
28-8). In the tumor cell there was no specific membrane-bound
positivity (TC Score 0; Cologne -Score for NSCLS) (15). No tumor
associated PD-L1 positivity in the background inflammatory
infiltrate was observed. Moreover, we analyzed the DNA-
Mismatch-Repair-Protein MLH1, MSH2, MSHG, and PMS2. The
results showed no evidence of microsatellite instability. In summary,
this was a lymphnodemetastases of a PD-L1-negative,microsatellite
stable parathyroid carcinoma.

After resection, Calcium decreased steadily from 3.4 mmol/L
to 2.3 mmol/L. Cinacalcet was discontinued.
SYSTEMIC TREATMENT

Unfortunately, few days after discharge, PTH level and Calcium
level increased slowly again requiring the use of cinacalcet.
March 2021 | Volume 12 | Article 643328

https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles


Lenschow et al. Case Report: Abdominal Metastases Parathyroid Carcinoma
The medication was increased to a daily cumulative dose of
150 mg in the following weeks. Four months after resection,
PTH rose to 912 ng/L and additionally, denosumab was required
to adequately control serum calcium levels (2.6 mmol/l).

Abdominal ultrasonography indicated recurrent lymph node
metastases in the hepatic hilus (Figure 2A) which was confirmed
by [18F]FDG-PET-CT.

The patient was included in NCT/DKTK MASTER
(Molecularly Aided Stratification for Tumor Eradication
Research), a multicenter, prospective observational study that is
based on a commonworkflow for diagnostics, therapeutic decision
making, and structured follow-up in patients with rare tumors
failing standard treatment. The formalin-fixed paraffin embedded
lymph node tissue obtained at surgery was utilized for whole
exome sequencing and 412 single nucleotide variants (SNV) and 2
insertions/deletions (indels) were identified.

Because of the rapid recurrence in the same location, the fact
that PTH levels had not returned to normal levels after resection of
the previous metastases and in view of controlled serum calcium
(2.6 mmol/L) only with 150 mg cinacalcet, we decided to initiate
Frontiers in Endocrinology | www.frontiersin.org 3
therapy with pembrolizumab on a compassionate use basis at 200
mg every three weeks. Pembrolizumab treatment was started in
09/2017 at a PTH serum concentration of 1,906 ng/L (Figure 3F).
After four cycles of therapy, PTH dropped significantly (11/2017)
to 613 ng/L and [18F]FDG-PET-CT showed stable disease four
months later. Pembrolizumab was continued for six infusions
every three weeks until [18F]FDG-PET-CT detected a lymph node
bulk adjacent to the gallbladder (Figure 2B) in 07/2018. After
evaluation of resectability, re-laparotomy was performed (10/
2018) and the lymph node conglomerate of 3.4x2.0x3.2cm in
lymph node station 12 was resected. There were no clinical signs of
extra nodal tumor infiltration (Figures 2C, D). Intraoperative
PTH dropped from 2864 ng/L to 64.3ng/L. Histology confirmed a
conglomerate of lymph node metastases of the PC up to 3.8 cm in
size exhibiting the same features as the initial specimen. The
postoperative course of the patient was unremarkable. In the
following months, the patient’s serum calcium and PTH levels
increased slowly. The patient was normocalcaemic on intermittent
medication with denosumab and had stable PTH levels between
197 und 332 pg/L until 06/2019. At this time a progress of
FIGURE 1 | CT Imaging (A), [18F]FDG-PET-CT (B), Venous sampling V. hepatica (C), intraoperative localization (D), Resected lymph node (E), histological result at
time of diagnosis recurrence (F), White arrow marks the lymph node metastases in the hilus of the liver.
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increased serum calcium levels (2.8 mmol/L) and PTH (418 ng/L)
was detected. A [18F]FDG-PET-CT was performed and showed a
new lymph node recurrence near the diaphragm (Figures 3A–D).
This lymph node was resected as well as a lymph node dorsal of
the V. cava inferior in 01/2020 (Figure 3E). PTH dropped
intraoperatively to 15.8 ng/L (preoperative: 1,831 ng/L). Due to
postoperative hypocalcemia, the patient received decostriol (1,25-
dihydroxycholecalciferol) at a dose of 0.5 µg twice a day and up to
3 g calcium P.O. per day which could be discontinued during the
following 8 weeks. Until 10/2020 the patient was biochemically
free of recurrence (serum calcium 2.4 mmol/L, PTH 42.7 pg/ml)
without any medication. The whole course of PTH is shown in
Figure 3F. Interdisciplinary discussion recommended watchful
waiting and restaging in case of biochemical progression.
DISCUSSION

Thediagnosticworkupand site directed therapy incase of recurrent
PC remains challenging. Distant metastases and especially
abdominal localization of PC, as presented in this case report, are
highly uncommon (7). The review of the literature revealed case
reports of distant metastases, specifically abdominal and brain
metastases (12–14) (Table 1). Interdisciplinary management is
crucial to enable focused surgical treatment and adequate medical
treatment (16). In this case report, we presented an example for an
Frontiers in Endocrinology | www.frontiersin.org 4
interdisciplinary workflow in a patient with abdominal recurrent
PC 12 years after primary diagnosis.
[18F]FDG-PET-CT AND SELECTIVE
VENOUS SAMPLING IMPROVES
LOCALIZATION DIAGNOSTICS

After biochemical recurrence in our patient, tumor localization
was not possible by various imaging techniques. However, [18F]
FDG-PET-CT was able to visualize the unusual localization of
abdominal recurrence. In several a case series, [18F]FDG-PET-
CT has been shown to effectively localize PC manifestation sites
at initial diagnosis, follow-up or recurrence (17). In the current
literature, [18F]choline-PET-CT was compared in small series
with [18F]FDG-PET-CT. In 2 cases [18F]FDG-PET-CT detected
tumor manifestations in the liver and bone lesions in the pelvis,
which was missed by [18F]FDG-PET-CT. The authors of that
study discussed that the differences in choline and FDG uptake
could be the differences in tumor proliferation and
differentiation (18). Another case report demonstrated that
[18F]FDG-PET-CT and [18F]choline-PET-CT are feasible, in
(recurrent) PC (19). In summary, as long as there is no
standardized diagnostic work-up especially in recurrent PC,
whole body functional imaging should be considered for
FIGURE 2 | Abdominal ultrasonography (A) [18F]FDG-PET-CT (B), photography surgery 10/2018, Lymph node metastases in situ (C) (white arrows mark the
tumor), and the tumor localization in an anatomical drawing (D). CD, cystic duct; CBD, common bile duct; CHD, common hepatic duct.
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detecting uncommon tumor localization and to avoid repeated
cervical surgery.

Furthermore, in our case the selective venous sampling was
additionally performed to confirm this uncommon localization.
Therefore, selective venous sampling was able to support the
localization diagnostics and consecutively, the focused surgical
approach we then performed.
MOLECULAR INFORMED SYSTEMIC
TREATMENT

Overall, only few reports have characterized the molecular
landscape of PC. Using exome sequencing, Yu et al. (20) in a
Frontiers in Endocrinology | www.frontiersin.org 5
series of seven cases found an average of 51 somatic variants.
This is in stark contrast to the findings in our patient who had
high tumor mutational burden (TMBh). TMBh is increasingly
recognized as a marker of response to immunotherapy (21) and
related to the accumulation of tumoral neoantigens which
increase the likelihood of response to inhibition of immune
checkpoint molecules.

Molecular guided systemic treatment with pembrolizumab
led to stable disease as best response on imaging and a marked
clinical and biochemical benefit with a stabilization of serum
calcium and drop of PTH for 9 months. Our case demonstrates
that in rare tumors, molecular analysis may be useful to detect
druggable targets. So far, no case of successful treatment of PC
with immune checkpoint inhibitors has been described.
FIGURE 3 | CT Imaging (A, C), 12/2019), [18F]FDG-PET-CT (B, D), (white arrows mark the tumor), photography surgery 01/2020 E; K, Kidney; VC, Vena cava;
AG, adrenal gland; PTH course is shown as time scale from the beginning of treatment in our hospital 2016 up to 2020. In this period, we performed three
abdominal surgeries (red arrow) and the beginning of therapy within Pembrolizumab (green arrow) (F).
TABLE 1 | Unusual localizations of distant PC recurrence in the literature.

First Authors Publication
Year

Patients
(n=)

Sites of Distant Metastases (DM) Finding Modality
of DM

Treatment of DM Outcome Follow up
(years)

Manente et al. 1987 1 Lymph node Pancreas region Not Reported Resection Death 1
Qiu Zhong-ling et al. 2013 5 Liver CT n=5 RFA /EB n=1 Alive n=3 0.5-9

Biopsy n= 3 PR n=3 Death
n=2

99mTC-MIBI n=1 Unknown=1

3 Brain MRI n=2 PR Alive n= 2 5.5-9
CT n=1 Unknown

n=1
2.5

Tsoli et al. 2017 1 Brain MRI Resection, RTx Death 2
Asare et al. 2019 2 Liver Unkown CTx Alive n=1 Unkown

Death
n=1

n=6
March 2021 | Vo
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TARGETED SURGICAL RESECTION
PERMITTEDLONG-TERMDISEASECONTROL

After the first two resections of parathyroid metastases, calcium
normalization has been achieved. The patient was subsequently
clinically and biochemically disease free for 9 months (at last
observation 10/2020). Repeated surgery was able to control
serum calcium supporting that every effort should be made to
localize the disease and evaluate resectability (16, 17). It must be
noted that our previous case series suggests that more extended
primary surgery (parathyroidectomy and hemithyroidectomy)
may be beneficial in lowering the rate of recurrence in general
although it is unclear whether this is also true for the very rare
distant metastases (7).
PATIENTS PERSPECTIVE

Our patient has been alive with a “chronic” disease over a long
duration which required medical treatment for long periods of
time. Uncertainty about prognosis, eventual diagnostic success
and risk of surgery have contributed to the disease burden. The
present outcome with biochemical remission has significantly
improved the well-being of the patient.
CONCLUSION

Because manifestation of recurrent PC outside of the neck and
chest is possible, whole body imaging for tumor localization is
useful to allow for focused repeat surgery. The course of the
disease in our patient with a recurrence after 12 years after primary
surgery suggests that the tumor evaded immune recognition at a
certain time point during disease progression which may also
explain the unusual systemic spread of the disease. It is tempting to
speculate that pembrolizumab treatment inhibited further
progression of disease rendering surgical removal effective in a
neo-adjuvant manner. A multimodal diagnostic approach and
therapy in an interdisciplinary setting is needed for patients with
rare endocrine tumors.
Frontiers in Endocrinology | www.frontiersin.org 6
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