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Abstract

Aim: Parathyroid gland lesions are an extremely rare clinical entity, mostly manifesting as adenoma and
hyperplasia, rarely as parathyroid cysts, and most infrequently as carcinoma. Parathyroid cysts are frequently
asymptomatic lesions of the neck and the superior mediastinum with only 300 cases reported in the literature.
Symptomatic parathyroid cysts are very rare. Vocal cord paralysis due to recurrent laryngeal nerve dysfunction
may herald the presence of neck and mediastinal disease including a variety of neoplastic, inflammatory and
vascular conditions. The aim of this report is to describe their clinical presentation, diagnostic procedures, and
therapeutic approaches. The objective of the study was to assess the presence of vocal cord paralysis and
recurrent laryngeal nerve dysfunction, as well as their association in patients with recurrent laryngeal nerve.

Methods. WWe performed a 12-year departmental review of parathyroid lesions and parathyroid cysts.
Retrospective analysis of clinical data on 20630 unselected patients submitted to thyroid gland and neck
ultrasonography yielded 149 (0.007%) patients with parathyroid lesions, six (0.0003%) of them with parathyroid
cysts. A comprehensive review of the literature revealed 18 patients with vocal cord paralysis and parathyroid
cysts.

Results: Parathyroid adenoma were present in 97/149 (0.65%) and hyperplasia in 46/149 (0.30%) patients with
parathyroid lesions. Parathyroid cysts were present only in six of 149 (0.04%) patients with parathyroid lesions.
Five patients had asymptomatic nonfunctional parathyroid cysts, with vocal cord paralysis diagnosed in one
female patient. In the 19 patients with parathyroid cysts and vocal cord paralysis reported in the literature
(including the patient reported here), nine and ten patients had parathyroid cysts localized in the neck and
mediastinum, respectively. Mediastinal cysts were twofold greater than those localized on the neck, while left
recurrent laryngeal nerve dysfunction was recorded in 80% of cases. Cyst removal resulted in recurrent
laryngeal nerve functional recovery in two-thirds of patients.
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Conclusion: Parathyroid cysts are rare, mostly asymptomatic pathologic lesions of parathyroid glands that
should be taken into consideration in patients with hyperparathyroidism or vocal cord paresis.

(Panic D, Fustar Preradovic Lj., Jovic R, Bani¢ Hadzibegovi¢ A. Vocal Cord Paralysis and Parathyroid Cyst,

SEEMEDJ 2017;1(1);136-143)

Introduction

Parathyroid glands and their lesions are present
in four different histopathologic and clinical
entities, mostly as adenoma and hyperplasia,
and rarely as cysts or carcinoma. Parathyroid
cysts (PTCs) are an uncommon cause of VCP.
PTCs are benign neck tumors and that account
for 0.8%-3.41% of all parathyroid lesions (1, 2). The
true prevalence of PTC remains uncertain, and
more than 300 patients with cystic lesions of
parathyroid glands have been reported in the
literature. About 200 of these lesions were
localized in the neck, and the rest occurred in the
mediastinum (2, 3). PTCs mostly occur at the age
of 40-50 with a female predominance (female to
male ratio, 25:1) and a few cases in pediatric
patients. Generally, the left side of the neck and
inferior parathyroid glands are involved. True
PTCs, found in 80% of patients, are nonfunctional
and asymptomatic. Occasionally, depending on
their size and localization, PTCs may cause
dysphagia, pain, and tracheal compression or
RLN lesion (2, 3). Functional PTCs that develop
by parathyroid adenoma cystic degeneration
are found in 20% of patients (3). These PTCs
usually occur as solitary lesions, whereas
multiple functional PTCs are extremely rare and
are associated with hyperparathyroidism (2, 3, 4,
5. Only one case of malignant PTC
transformation has been described in the
literature (6).

The etiology of vocal cord paralysis (VCP) is very
heterogeneous and the true incidence of VCP in
the general population is hard to estimate.
According to Shafkat et al, 42 cases per 10 000
new patients can be expected at ENT clinic (7).
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Most frequently, VCP develops as a sequel of
recurrent laryngeal nerve (RLN) dysfunction
caused by a malignant tumor, various
inflammatory processes or vascular
malformations. A malignant tumor localized in
the neck or mediastinum leads to RLN
dysfunction by its aggressive growth, pressure
or traction, and most frequently by nerve
infiltration. Damage to RLN is considerably less
commonly induced by benign tumors of the
neck. The incidence of rare and idiopathic VCP
varies from 16.3% to 31.1% (8, Q).

Current diagnostic tools including
ultrasonography, multi-slice computed
tomography (MSCT), magnetic resonance
imaging (MRI) and technetium-ggm sestamibi
scanning can often differentiate solid tumors
from cystic lesions. However, differentiating a
thyroid cyst from PTC is challenging.
Ultrasound-guided fine needle aspiration
cytology (US-FNACQC) is a useful test to confirm
the diagnosis in case of clinically suspected
parathyroid glands and parathyroid lesions, but
also to detect a parathyroid gland of an
unexpected localization, e.g., in the thyroid bed
or within the thyroid gland. A parathyroid lesion
may present as thyroid incidentaloma, a lesion
incidentally found within or adjacent to the
thyroid gland (10) (Fig. 1). The aim of the present
study was to evaluate the clinical characteristics,
diagnostic difficulty and our experience in
therapy of PTCs.

Material and Methods

Study design: A retrospective analysis was
performed on a cohort of 20 630 patients who
submitted to ultrasonography examination of
Southeastern European Medical Journal, Vol 1, 2017.
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Table 1. Clinical and laboratory characteristics of parathyroid cyst patients (N=6)

Patient No. Initials, age Symptoms Localization Cyst size Serum PTH Cyst PTH Therapy:
(yrs)/gende pg/mL pg/mL FNA/Surger
r y
1 51/F Osteodynia Left inferior 21 mm 35.43 240.1 FNA
Hoarseness
2 76/F Left vocal Left inferior 22 mm 30.31 38905 Surgery
cord paresis
Dry cough
Nonspecific
3 54/F breathlessne | Left inferior 24 mm 29.22 498.0 Surgery
ss at
exertion
Left-sided
4 44/F hemithyroid | Right inferior 17 mm 64.3 21770 FNA
ectomy
5 50/M Nephrolithia | Left superior 45 mm 77.61 103.1 FNA
sis
Nonspecific
6 79/M swallowing Right inferior 18 mm 110.90 337.0 Surgery
disturbance

PTH = parathyroid hormone; FNA = fine needle aspiration

the thyroid gland and neck. Thyroid gland and
neck ultrasonography reports were reviewed for
diameter and the location of the suspect
parathyroid lesions. Ultrasound-guided fine
needle aspiration cytology (US-FNAC) of the
parathyroid gland was performed under
continuous, ultrasound visualization with use of
an ACUSION X 300 device using 8.9 MHz and 11
MHz probes. The medical records were
reviewed for clinical symptoms, biochemical
measurements, ultrasonography reports,
cytology data, surgical treatments and
pathology reports.

Statistical Analysis

Proportions were expressed as percentages,
whereas all continuous variables were
calculated as median and range. There were no
inter- or intra-group comparisons needing
further statistical analyses.

Results

The analysis vyielded 149 patients with
parathyroid lesions out of 20630 examinations
(0.007%), including 97 (651%) patients with
parathyroid adenoma, 46 (30.8%) patients with
hyperplasia and six (4.0%) patients with PTCs.
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There were four female and two male PTC
patients with a median age of 52.5 (minimum 44,
maximum 79, range 35) years and a median cyst
size 21.5 mm (minimum 17, maximum 45, range
28 mm) (Table 1).

These six patients with PTCs underwent US-
FNAC, and the presence of parathyroid hormone
(PTH) was confirmed by aspirate biochemistry
on a Cobas e411 analyzer (Roche, Mannheim,
Germany). Nonfunctional PTCs were present in
five patients and VCP in one patient. One patient
had a functional PTC, with a parathyroid
hormone (PTH) level of 77.61 pg/mL and normal
serum and ionized calcium levels. The surgical
extirpation of the cysts and histopathologic
analysis were performed in three patients,
whereas the other three patients underwent US-
FNAC (Fig. 2 and 3). The study protocol was
approved by the Hospital Ethics Committee and
by the Zagreb School of Medicine Ethics
Committee.

A comprehensive review of the literature from
1953 to the present showed 19 patients with PTC
and VCP, including our patient reported
herewith (Table 2). There were 53% males, with a
median age of 54 (minimum 29, maximum 83,
range 54) years, and a median cyst size of 48 mm
(Minimum 12, maximum 123, range 111 mm). Ten
Southeastern European Medical Journal, Vol 1, 2017.
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Table 2. Reported 19 cases of VVCP associated with benign parathyroid cysts

Reference Public. First author Age/ Local. Size Functional Neck | Treatment | Postop.

date Gender mm cyst status side status
11. 1953. Crile G. Jr 69/F M 60 NF R S N
8. 1966. Hayashi S. 48/M M 83 NF R S N
12, 1978. Clark O.H. 29/F M 63 NF L S N
13. 1983. Marco V. 42/M M 12 NF L S N
14. 1988. Takahashi E. 68/F M 73 F R S N
15. 1990. Delauny T. 71/F M 40 F L S N
16. 1991. Coates G. 60/M N 80 NF L A P
8. 1992. Narita V. 54/M M 123 NF L S N
17. 1993. Grey AB. 38/F N 20 NF L A N
18. 1997. Landau O. 77/M M 88 NF R S P
19. 2000. Sen P. 37/F N 25 NF L A N
20. 2000. Coelho D.H. 49/M N 48 NF R S N
21. 2006. Sihoe AD. 51/M M 95 NF L S N
22. 2008. Woo EK. 83/M N 39 NF L S P
23. 2011. Ghervian C. 50/F N 42 NF L A N
24. 2012. Khan A. 58/F N 32 F R S P
25. 2013. Menezes VC 56/M M 72 NF L S N
26. 2015, Arduc A. 30/M N 30 NF L S N

2016. Danic D. 76/F N 22 NF L S P

N- neck; M-mediastinum;, F- functional; NF- nonfunctional, S- surgery; A- aspiration; P- paralysis RLN; N- normal functional status

PTCs were localized in the mediastinum and
nine in the neck; there were 16 nonfunctional
PTCs. Functional PTCs were present in three
female patients, accompanied by elevated
serum PTH and calcium levels. Left-sided VCPs
were found in 15 patients. In 80% of patients,
PTCs were surgically removed in toto, whereas
20% of patients underwent transcutaneous
aspiration of the cyst content. In two-thirds of
patients, PTC removal resulted in functional RLN
recovery.

Discussion

Parathyroid lesions are rare clinical entities, and
parathyroid cysts are uncommon forms of
parathyroid lesions, possibly even referred to as
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‘a forgotten diagnosis' (27). Microcysts of the
parathyroid gland are a common occurrence in
the normal population and are found primarily in
aging glands along with increased fat content.
Macroscopic cysts of the parathyroid glands that
are larger than 10 mm in diameter are referred to
as  parathyroid cysts and necessitate
investigation. The clinical presentation is very
different; functional parathyroid cysts are
relatively easier to detect than nonfunctional
ones. PTCs are diagnosed by clinical symptoms
and biochemical parameters of
hyperparathyroidism with elevated serum
calcium levels, and postoperatively by
histopathology = demonstrating  parathyroid
gland tissue in the cyst wall and the
postoperative correction of the PTH level and
Southeastern European Medical Journal, Vol 1, 2017.
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Figure 1. Thyroid ultrasound showing cystic mass adjacent to
the left lobe of the thyroid gland
e —— i

Figure 2. Thyroid preparation with adjacent cystic of a
parathyroid gland (own source)

Figure 3. Pa(’athyro/d gland histology (own source)

Histopathology: inner cyst surface lined with a layer of flat
epithelial cells; parathyroid gland tissue along the cyst
connective wall (hemalaun-eozin stain)

hypercalcemia (3). Generally nonfunctional
parathyroid cysts are asymptomatic and
incidentally diagnosed during clinical work-up

140

for thyroid disorders or other neck and chest soft
tissue tumors (10, 27).

Vocal cord paresis can be caused by recurrent
laryngeal nerve lesions of various etiologies.
Surgical traumas and tumors are most
commonly involved, tough the cause remains
unknown in one-third of lesions. The rare causes
of VCP include cardiovascular syndromes,
cervical spine osteophytes, tracheal diverticula,
subclavian artery aneurysm, jugular vein
thrombosis, and meningomyelocele (9). PTC has
been described in several studies as a rare
cause of VCP. Ho and McMullen report on 13
patients with various parathyroid gland lesions
considered to have caused VCP. Functional
PTCs were present in six patients, four of them
with the clinical picture of hyperparathyroidism
and a histopathology report indicating adenoma,
and two patients with secondary
hyperparathyroidism and a histopathology
report indicating hyperplasia. Three patients had
both PTCs and parathyroid gland nonfunctional
hyperplasia, whereas five patients had true
nonfunctional PTCs, two of them suffering from
VCP and clinically present tumor mass on the
neck, and one patient complaining of pain in the
neck (27). PTCs belong to a group of extremely
rare causes of VCP. In their study that included
93 patients with mediastinal PTCs, Shields and
Immerman recorded nine (9.5%) patients with
VCP. True nonfunctional PTCs were found in
seven patients and functional PTCs in two
female patients (5). In our unselected cohort of
20 630 patients that underwent neck and thyroid
gland US, parathyroid lesions were recorded in
147 (0.007%) patients and PTCs in only six
(0.0003%) patients, with VCP found in only one
female patient (Table 1).

That patient was a 76-year-old female
presented for clinical ENT examination due to
hoarseness persisting for months. Fiberoscopy,
laryngostroboscopy and  electromyography
studies revealed left-sided VCP. Standard
biochemistry parameters showed no pathologic
findings. The patient underwent neck and
thyroid US examination (Figure 1). Based on
these findings, the diagnosis of nonfunctional
PTC was made. She underwent a minimally
invasive surgical procedure. The cyst was

Southeastern European Medical Journal, Vol 1, 2017.
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surgically extirpated in toto, while saving RLN
carefully (Figure 2). Follow up biochemistry
parameters obtained 24 h postoperatively were
within reference range. Histologic examination
confirmed the presence of PTC (Figure 3). At 12
months after the surgery, the patient had left-
sided VCP and dysphonia, without breathing and
swallowing difficulties. Serum levels of PTH,
calcium and phosphorus were within the
reference range.

About 300 patients with PTCs have been
reported in the literature to date, 200 of these
localized in the neck and 100 in the mediastinum
(1, 5, 27). Analysis of the available literature
yielded 19 patients with PTC and VCP, including
our patient reported herewith (Table 2). The
number of patients with neck and mediastinal
PTCs was almost equal, ie, nine and ten,
respectively. A review of the present literature
shows the prevalence of VCP was twofold
greater (10 %) in patients with the PTC localized
in the mediastinum than in those with the PTC in
the neck (4.5 %). This finding may be due to the
twofold greater median cyst diameter (75.5 mm)
and probably a higher compression of the cyst
wall upon RLN in patients with mediastinal PTCs
as compared with the median neck cyst size of
37.5 mm. In our patients, the median PTC size
was significantly lower, i.e., 24.6 mm. In 80% of
patients, PTCs were localized on the left side of
the neck or mediastinum with left-sided VCP.
Left RLN is known to be more vulnerable than
right RLN because of its length and localization.
In two-thirds of patients, PTC removal resulted
in the functional recovery of RLN. A review of the
present 19 patients according to the functional
cyst status shows that 16 patients had
asymptomatic PTCs and three female patients
had functional PTCs.

Loss of RLN function can be caused by a variety
of mechanisms. In some patients, loss of RLN
function can be explained by the known and
verified pathologic mechanisms. A large cystic
growth exerts nerve compression and/or
traction, while local inflammation or edema can
lead to neurapraxia and eventually to
axonotmesis with a loss of function. In patients
with long-standing renal insufficiency, the loss
of RLN function can occur as a sequel of a
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hemorrhage into the PTC, frequently associated
with inflammation (27). Major intracystic
hemorrhages and RLN lesions were found in
patients with hypercalcemic episodes and
functional PTCs (24). In the majority of these
patients, nerve and VCP recovery ensued after
PTC removal. In malignant tumors, of the thyroid
gland in particular, nerve lesions can be induced
by direct invasion of malignant cells or by nerve
compression by nodular hyperplasia in the case
of a benign growth. However, in some cases, the
cause of the loss of RLN function remains
obscure, as in our patient. Accordingly, in some
PTC patients, the loss of RLN function and VCP
appear to occur due to some other unidentified
cause, or VCP and PTC are present concurrently
but without mutual interaction.

The modality and extent of PTC treatment is
determined by its size, localization, functional
status, and  cyst-related complications.
Minimally, invasive surgery for PTC removal is
the gold standard in the treatment of functional
PTCs. In patients with true nonfunctional PTCs
and symptoms of adjacent organ compression,
we believe that surgical removal of the cystic
lesion is necessary, along with relieving the neck
or mediastinum structure compression, with
special attention paid to RLN. Percutaneous cyst
aspiration is a satisfactory therapeutic procedure
in small, asymptomatic, nonfunctional and
uncomplicated cysts (27). In patients with
permanent VCP, speech therapy, augmentation
injections, or unilateral medialization
laryngoplasty should be used. In our patient,
three months of speech therapy resulted in
satisfactory voice quality.

There were several limitations of our study. The
most important ones were retrospective design,
a single center experience, and a small number
of cases that did not allow any statistical
analyses.

In conclusion, our study has demonstrated that
parathyroid cysts are rarely encountered in
general neck and mediastinum pathology, but
should not be forgotten as a possible cause of
unilateral VCP. Functional and larger PTCs are
easier to diagnose than small and asymptomatic
ones. US-FNAC and aspirate biochemistry for
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PTH are the standard diagnostic procedures for
this entity. Minimally invasive surgery with in toto
cyst extirpation is the gold standard in the
treatment of all cystic lesions associated with
complications.
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