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Abstract
Background The best surgical approach to parathyroid
cancer is disputed. Recommendations vary and are built on
incoherent evidence. High rates of recurrence and death
require an in-depth review of underlying findings.
Methods This retrospective study includes 11 patients
with parathyroid cancer who underwent surgery with central and/or lateral neck dissection by a single surgeon
between 2005 and 2010. The diagnosis was based on histopathological criteria in all patients. Patterns of lymph
node and soft tissue involvement of these and formerly
reported patients were analysed based on full-text review
of all published cases of parathyroid cancer.
Results In this series only 1 of 11 patients (9.1%) manifested lymph node metastasis. In the literature, lymph node
metastases have been reported in only 6.5% of 972 published patients, or in 32.1% of the 196 in whom lymph
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node involvement was assessed by the authors. They were,
with few exceptions, localised in the central compartment.
Recurrence in soft tissue is more frequent than in locoregional lymph nodes.
Conclusion Oncological en bloc clearance of the central
compartment with meticulous removal of all possibly
involved soft tissues, including a systematic central lymph
node resection, may improve outcomes and should be
included in the routine approach to the suspicious parathyroid lesion. There is no need for a prophylactic lateral
neck dissection.
Abbreviations
PTH
Parathyroid hormone
Ca
Corrected serum calcium
mM/L Millimoles per litre
CI
Confidence interval
RR
Relative risk
OR
Odds ratio
TNM Tumour node metastasis

Introduction
Parathyroid cancer is the cause of primary hyperparathyroidism in less than 3% of patients. Not only patient-related
factors such as gender and age, but also biological features
of the cancer and management of it have an impact on midterm and long-term survival [1]. There is ample evidence
that complete surgical excision is the gold standard of
therapy and that failure to perform radical surgery predisposes patients to a multifold increased risk of recurrence
and death [1]. The presence of lymph node metastases is a
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strong adverse predictive factor [1]. A surgical approach by
local excision only, as opposed to en bloc resection or
resection including a systematic lymphadenectomy,
equally confers a significantly higher risk of local recurrence and death [1]. Understandably, there are no data
elucidating the predictive value of imaging to assess lymph
node involvement in parathyroid cancer. Based on the
current uncertainty of the extent of lymph node involvement and the effects of systematic lymph node resection on
outcome, there is little consensus on the surgical approach.
Reviews give varying advice and fall into five categories:
advice for en bloc tumour resection but no explicit advice
for lymphadenectomy [2–4], advice for en bloc resection
with systematic central lymphadenectomy [5–13], advice
for systematic central and lateral lymphadenectomy [5],
advice for an indication for lateral lymphadenectomy based
on specific findings only [6, 13–18], and explicit caution
against prophylactic lateral lymph node dissection [7, 8,
19–21]. The remarkable variation of opinion and review of
the underlying evidence for such advice indicate a relative
paucity of data. The localisation and origin of recurrent
parathyroid cancer has not been elucidated sufficiently and
evidence on the role of central and lateral lymph nodes as
the site for origin of recurrence is poorly investigated. This
case series and review aims to address this issue.
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Table 1 Clinical presentation

The study format is that of a retrospective observational
study in a single tertiary referral centre. Patients underwent
surgery by the first author (KMS) between 2005 and 2009.
Most patients’ cases preoperatively underwent discussion
by the endocrine multidisciplinary team, consisting of
senior endocrinologists, pathologist, radiologist, nuclear
medicine physician, biochemist, endocrine surgeon, and
nursing staff. For 9 of 11 patients we held a preoperative
suspicion of parathyroid cancer based on excessive calcium
or PTH levels, ultrasound findings, a palpable lesion, and
genetic background. In additional patients the intraoperative palpation raised suspicions; one patient had been
operated on elsewhere and did not undergo primary lymph
node resection.
The histopathological diagnosis of parathyroid cancer
was confirmed by assessment of the original tumour blocks
and slides by a single expert pathologist (SDC). For identification patients were numbered from 1 to 11 (Table 1).
The diagnosis of parathyroid cancer required demonstrative evidence of invasion (i.e., infiltrative growth in the
absence of prior neck intervention) and identification of
vascular invasion or proof of lymph node or distant
metastases, or the presence of capsular invasion with proof
of either lymph node or distant metastases (Table 2). Broad
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Table 2 Pathology findings in 11 patients treated for parathyroid cancer
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bands were considered a supporting element but not sufficient in their own right to establish diagnosis. In addition,
specimens needed to meet microscopic criteria underpinning the diagnosis, including cellular features such as
polygonal cell shape (case 2) granular cytoplasm (cases 2
and 4), and thick cytoplasmic membranes (case 2). Nuclear
characteristics included enlargement (case 8), pleomorphism (cases 1, 2, and 7), irregular chromatin distribution
(cases 1, 3, and 6), and prominent nucleoli (cases 1 and 8).
Mitotic counts, focal haemorrhage and necrosis, and
apoptosis were used as additional indicators (Table 2).
PTH and chromogranin immunostaining was used to
ascertain the endocrine parathyroid nature of the lesions.
In order to identify previously reported patients with any
form of lymph node resection, the NIH database PubMed
(http://www.ncbi.nlm.nih.gov/sites/entrez) was searched
using the search term ‘‘parathyroid cancer surgery’’ in
February 2009. The search identified 4,754 articles. After
reviewing the title, abstract, and keywords of each article,
450 cases of parathyroid cancer were identified in 156
articles published between 1961 and February 2009. Presentation of individual data in case reports and small case
series was identified for 410 patients. Clustered data were
available for 562 patients. We excluded patients with
nonfunctional parathyroid cancer and secondary hyperparathyroidism and studies that did not meet our inclusion
criteria of providing the following minimal information:
(1) unequivocal evidence of parathyroid cancer in the form
of either a histology description demonstrating vascular
invasion or proof of lymph node or distant metastases and
capsular invasion with proof of either lymph node or distant metastases (capsular invasion alone was not considered reliable unequivocal evidence for parathyroid cancer);
(2) description of surgery for parathyroid cancer; (3) a
description of the method of lymphadenectomy; and (4)
confirmation of pathological results of the resected lymph
nodes. Based on these criteria we included 55 studies [3, 5,
6, 14, 17–67]. We carefully checked that patients were not
subject of duplicate publication, have excluded data on
duplicate patients, and have identified the related studies in
detail [1].
A consistent terminology to describe the surgical
approach was not used throughout the literature. We have
categorised the surgical approaches used into the following
categories: local excision (LE), a procedure in which the
lesion is dissected following the margin of the peritumoural
capsule; en bloc resection, any resection that includes
surrounding soft tissues or/and the adjacent hemithyroid;
radical resection, any form of en bloc resection that
involves hypopharynx, oesophagus, larynx, trachea,
recurrent laryngeal nerve, carotid artery, or jugular vein.
Lymph node dissection was classified as central lymph
node dissection corresponding to level VI of the
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classification scheme [68] or lateral neck dissection corresponding to the jugular.
Where data sets are incomplete we have indicated the
exact numbers of patients for whom information was
available and who were hence included in the calculation.
We have abstained from multivariate regression analysis
because of the inherent difficulties of incomplete data sets
underlying this analysis.

Results
The study included 11 patients with histologically confirmed parathyroid cancer (Tables 1 and 2). Follow-up
ranged between 1 and 27 months with a median of
20 months. Data on previously reported patients were
available for 972 patients (Table 3). A literature review of
these 972 patients with respect to soft tissue and lymph
node involvement found during the initial presentation with
later recurrence is presented in Table 4.
Surgery
All patients (n = 11) described in our series underwent
surgical procedures. Resection of the recurrent laryngeal
nerve was performed in three patients (2, 3, and 11)
because of circumferential encasement of the nerve. One
patient (9) had undergone prior excision of the parathyroid
cancer elsewhere and was referred for completion surgery
soon after the initial surgery. We performed an ipsilateral
hemithyroidectomy and en bloc resection of the tumour
bed and central lymph node compartment.
In one patient (2) the lymph node resection of central
and lateral compartments was done in one continuous
block because there was a large inflammatory lesion of
7 cm extending from the oesophagus directly into the
central and lateral compartments at levels II and III
(Robbins classification) [68]. Two lymph node metastases
were observed in this patient. They were in the vicinity of
the parathyroid cancer. One lymph node was outside of the
inflammatory mass, dorsal to the hypopharynx. The cancer
measured only 20 mm and was directly infiltrating the
oesophageal wall/low hypopharynx. The metastases were
classified as level VI or central compartment metastases.
The resection site of the hypopharynx was reconstructed by
direct sutures; the proximal oesophagus was locally
reconstructed after mobilisation.
Lymph node resection yielded positive nodes in only 1 of
11 patients (9.1%) with histologically clear-cut parathyroid
cancer. The total number of lymph nodes retrieved from the
central compartment was significantly lower than that
observed in thyroid cancer surgery cases performed by the
same surgeon. One reason may be that these parathyroid
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cancers presented as large-space-occupying lesions, eventually filling the entire central compartment. Completeness
of central compartment resection is documented by strict
adherence to anatomical landmarks and the inclusion of the
thymus in the resection in these patients.
Recurrence was observed in only one patient (patient 2)
resulting in a first redo surgery 13 months after initial
surgery because of an increase in PTH with positive focal
imaging on methionine PET [11]. The redo surgery comprised radical excision of two foci of local recurrence,
including unilateral partial resection of the hypopharynx/
proximal oesophagus.
Adverse outcomes included two permanent recurrent
nerve palsies resulting from nerve resection (patients 2 and
11) and one collection requiring interventional drainage
after hypopharynx resection (patient 2).
Tables 3 and 4 present the data related to the extent and
modality and related findings of lymph node resection and
recurrence patterns. Some studies provided only partial
information on some of these aspects. Given the scarcity of
data in this field, we have chosen to present and exploit the
exact information as indicated rather than to exclude these
studies altogether. Figure 1 provides diagrammatic evidence of the low numbers of patients suitable for particular
aspects of the analysis.

Discussion
Our series of 11 cases and the literature review of 972
patients present lymph node findings in parathyroid cancer.
The diagnosis of parathyroid cancer in our 11 patients was
solid, and we excluded patients in the literature who had an
unclear diagnosis from assessment in this study.
Parathyroid cancer presents the clinician with three
essential difficulties. The first problem is recognising the
presence and extent of malignant parathyroid disease prior
to surgery, i.e., a correct surgical staging. There are no
reliable tools to help one recognise parathyroid cancer prior
to surgery, and preoperative staging of lymph nodes has not
been systematically described. Whilst extreme PTH and
calcium levels can help give a first indication of malignancy, cancer may as well be present in less extreme
metabolic situations [49, 59, 69, 70]. In this study, the
surgeon (KMS) departs from a high index of suspicion
based on metabolic features such as high PTH and calcium,
clinical features such as highly symptomatic pHPT or a
palpable lesion, imaging findings on ultrasound, and the
intraoperative finding of peritumoural inflammation or firm
tumours. A combination of these criteria would then
encourage a radical en bloc resection. All but two of the
patients of this case series had en bloc surgery, including
lymph node resection.
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Fig. 1 Graph showing the
known site of locoregional
recurrence in patients with
parathyroid cancer. a The left
diagram depicts the 330 patients
from case reports for whom
details of recurrence status are
given. For those 45 patients in
whom the site of recurrence can
be safely identified, the right
diagram identifies soft tissue
versus lymph node recurrence.
b The left diagram depicts the
132 patients from clustered data
for whom details of recurrence
status are given. For those 17
patients in whom the site of
recurrence can be safely
identified, the right diagram
identifies soft tissue versus
lymph node recurrence

The second problem relates to the choice of the surgical
approach. Even when cancer is diagnosed, there is no
agreement on the extent of surgery to use beyond the
acknowledgment that the tumour needs to be resected en
bloc with all directly adherent tissues. In the absence of a
pTNM staging system, the literature is difficult to interpret
and short on comprehensive pathological staging information. As yet there is no useful information on the status
of lymph node involvement.
The third problem relates to the high rate of locoregional
recurrence and death in parathyroid cancer patients, even
when an en bloc resection had been performed [1]. It is
highly likely that a significant proportion of patients were
understaged. It is not clear if locoregional recurrence originates mainly from primarily unresected lymph nodes, from
direct cancer extension such as ‘‘tumour fingers,’’ or from
discontinuous extensions of the cancer into the soft tissue.
Hundahl [61] did not identify the effect of lymph node
status on survival. His results may be limited by the small
number of patients. In a recent comprehensive review of
parathyroid cancer, the presence of lymph node metastases
was significantly associated with a 6.2-fold higher risk for
death (P \ 0.001) and an 8.5-fold higher risk of locoregional
recurrence (P \ 0.001) [1]. The question therefore is whether
locoregional recurrence and ultimately distant metastasis and
death relate to a failure to resect the groups of primarily
involved lymph nodes. Omission of lymph node resection as

opposed to any form of systematic lymph node dissection
involving the central and/or ipsilateral jugular compartment
carried a 1.5–2-fold higher risk for recurrence and death at
5 years and overall [1], confirming earlier results by Koea [9].
The systematic evidence base of lymph node involvement in parathyroid cancer is sparse. This article contributes data on 11 patients with unequivocal parathyroid
cancer who have undergone at least a systematic ipsilateral
central lymphadenectomy. There were only two positive
lymph nodes (from one patient) out of all 225 lymph nodes
resected from our 11 patients (Table 2). Lateral lymphadenectomy did not identify any lymph node metastasis
(Table 2). Table 3 compares the results of our small cohort
with reports in the literature. Any form of central lymph
node resection, i.e., not necessarily a resection of the entire
central compartment, was performed in 234 of the 972
patients (24.1%) reported on in the literature (Table 3). Of
those 107 patients in the literature for whom the cancer
status of these resected lymph nodes has been reported,
there were 44 (41.1%) with positive lymph node findings.
The rates are quite dissimilar when the percentage of
detected cancer-positive central lymph nodes is actually
calculated as fraction of all patients reported in these
studies: 11.1% [62], 11.1% [63], 0% [64], 17.9% [65],
7.1% [17], 4.0% [66], 9.1% in our own series (Table 3).
The high percentage of positive lymph nodes anywhere
in the central or lateral compartment, i.e., 63/196 or 32.1%
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(Table 4), in those patients with reported status compared
to the low number of patients with reported lymph node
status, and the low percentage of 6.5% in the 972 patients
in the literature with parathyroid cancer warns of the possibility of reporting biases for positive lymph node findings. The other underlying supposed bias likely is the
careful pre- and intraoperative examinations that will have
guided the surgical approach leading to an overrepresentation of positive lymph nodes in the resected group due to
appropriate case selection.
Outside of our study, only 17 of the 972 patients (1.7%)
had undergone lateral neck dissection and the cancer
findings in lymph nodes of these patients were not reported
(Table 3). In addition, it is unclear what was the indication
for central or lateral compartment resection in former cases
and case series, adding another layer of likely bias toward
overrepresentation of positive cases caused by an indication for lymph node removal based on pre- or intraoperative findings.
We conclude that central lymph node metastasis
observed during the initial treatment of parathyroid cancer
is reported in 0–17.9% of cases reported from cases series,
in 8.1% of 330 individual case reports, and in 9.1% of the
single systematically dissected case series presented here.
Given the absence of alternative curative approaches,
systematic dissection of the central lymph node compartment should be recommended as part of the initial surgery
in all patients with suspected parathyroid cancer. It adds
little if any morbidity to the procedure [71], even when
performed as a secondary procedure [72]. There is not
enough evidence to form a basis for early redo surgery for
the sole purpose of lymph node clearance when a lesion
was removed with free margins and was found to represent
parathyroid cancer only by postoperative histology. The
indication for a lateral compartment resection must be
considered more critically. In our opinion there is clearly
no indication for lateral neck dissection in parathyroid
cancer in the absence of demonstrable suspicious or proven
findings.
The observed pattern of lymphatic metastasis corresponds to former studies around the distribution of the
parathyroid. Based on embryological and anatomical considerations, the lymphatic drainage should mostly comprise
the central compartment but may directionally differ
between upper and lower parathyroid glands. The orthotopic inferior parathyroid gland is located in the central
compartment, mostly at either end or along the thyrothymic
ligament [73, 74]. The lymphatic drainage field should
hence correspond to the lower central compartment.
However, it is well recognised that the lymphatic drainage
of the key organ of the central compartment, i.e., the thyroid, is remarkably variable and may well lead into the
lateral and mediastinal compartments in a significant
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number of patients [75]. This may explain the significant
number of upper mediastinal recurrences in primarily en
bloc resected parathyroid cancers [1]. The location of the
orthotopic superior parathyroid gland varies considerably
[73, 74]. Different from the inferior parathyroid gland, its
blood supply is mostly from the superior thyroid artery
[76]. Hence, its lymphatic drainage is ultimately related to
the carotid artery and jugular vessels. This may explain the
lateral lymph node findings in rare patients.
Given the relative rarity of documented lymph node
metastasis either centrally or laterally, we still need to
explain why lymphadenectomy on its own is a significant
beneficial outcome predictor [1]. In the absence of sufficient data on lymph node status based on pathological
examination of representative samples [1], the approach to
the problem is under the caveat of possible significant
interpretational errors. The most obvious confounder is the
possibility that performance of a distinct form of lymph
node dissection indicates a higher quality of surgery and
possibly is directly linked with performance of a true en
bloc resection with free margins. Lymph node involvement
is observed in 32.1% of patients with known lymph node
status, whilst soft tissue infiltration by the cancer has been
reported in 56.7% of a sizable number of patients
(Table 4). Invasion of surrounding tissues does not indicate
a higher risk of locoregional recurrence, whilst vascular
invasion carries a 4-fold higher risk of death or recurrence
at 5 years and a 2.8- and 2.6-fold higher risk of overall
recurrence and death, respectively [1]. Many recurrences
will relate to distant metastases [1]. This leads us to the
important question of whether lymph node metastasis is the
determinant of locoregional recurrence. The site of locoregional recurrence is known for only 22.4% of the 281
reported patients with recurrence (Fig. 1; Table 4). Soft
tissue recurrence accounts for 58.7% of these known sites,
whilst recurrence in lymph nodes accounts for 41.3%
(Table 4). Chest recurrence is frequent in parathyroid
cancer [1]. Specifically in low-seated cancers there may be
similarities with thyroid cancer, with discontinuous spread
into the mediastinal compartment [77].
In summary, based on the scattered data of 983 patients
(Table 4), soft tissue infiltration is more common than
detected locoregional lymph node involvement at the time
of initial surgery and soft tissue recurrence is more common than lymph node recurrence. Recurrence is a strong
predictor of death in parathyroid cancer [1]. The risk of
locoregional recurrence can be reduced by a combination
of skeletonising anatomy-guided compartment resection
without compromise at eventually compromised margins
and systematic central lymphadenectomy. There is no
indication for systematic lateral neck dissection. Depending on the location of the cancer, the upper mediastinum
may be included in a radical approach.
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Conclusion
The evidence base for lymph node involvement by parathyroid cancer is sparse. The present study supports the
view that central locoregional lymph node metastasis may
initially be present in around 10% of patients and that the
lateral compartment is rarely ever involved. Oncological en
bloc clearance of the central compartment, including a
systematic central lymph node resection, may improve
outcomes and should be included in the routine approach to
the suspicious parathyroid lesion. There is no need for a
prophylactic lateral neck dissection.
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