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Abstract

Case summary A 9-year-old male neutered European Shorthair cat was presented owing to vomiting and mild
weight loss. Clinical examination was normal, but biochemistry results showed increased concentrations of total
calcium (4.05 mmol/l; reference interval [RI] 2.20-2.90 mmol/l) and ionised calcium (iCa) (2.19 mmol/l; Rl 1.12-1.40
mmol/l), as well as hypophosphataemia (2.5 mg/dl; Rl 3.1-7.5 mg/dl). Parathyroid hormone (PTH) concentration
(>1000 pg/ml) was markedly increased, while parathyroid hormone-related protein concentration (<0.8 pmol/l)
was normal. Neck ultrasound showed a large left parathyroid mass (13 X 7 X 6 mm). Under general anaesthesia
and with ultrasonographic guidance, a fine-needle aspiration of the mass followed by chemical ablation with
2 ml 96% ethanol was performed. The cat was re-evaluated and iCa concentration measured 24 h, 72 h, 5 days,
4 weeks and 4 months post-ablation. Normocalcaemia was reached within 24 h, remained stable throughout the
whole evaluation period and the concentration of PTH normalised 4 months later. Vomiting stopped promptly after
chemical ablation and a slight change in voice, as well as a mild prolapse of the nictitating membrane, were the
only side effects after the treatment but resolved some weeks later.

Relevance and novel information To our knowledge, this is the first report of successful chemical ablation of a
parathyroid mass in a cat with primary hyperparathyroidism. Chemical ablation might therefore be a possible
alternative to parathyroidectomy in cats.
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Introduction Case description

Primary hyperparathyroidism in cats, which causes
autonomous secretion of parathyroid hormone (PTH), is
commonly due to a parathyroid adenoma, rarely due to
an adenomatous hyperplasia and only a few parathyroid
carcinomas have been reported. It leads to a massive
increase of total and ionised calcium concentrations.!=
In contrast to secondary hyperparathyroidism, primary
hyperparathyroidism uncommonly affects cats, com-
pared with dogs.? In dogs there are various treatment
options for primary hyperparathyroidism, including
surgical parathyroidectomy, heat ablation or chemical
ablation.!*¢7 To our knowledge, no chemical ablation
of a primary hyperparathyroidism in a cat has been
described so far.

A9-year-old male neutered European Shorthair cat with a
body weight of 4.8 kg and a body condition score of 6/9
was presented to the referring veterinarian owing to acute
vomiting and a subjectively perceived mild weight loss.
A blood examination by the referring veterinarian revealed
a markedly increased concentration of total calcium
(tCa) (15 mg/dl; reference interval [RI] 7.8-11.3 mg/dl), as
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Figure 1 Concentration of ionised calcium (iCa) over time
with a reference interval (RI) of 1.16-1.40 mmol/I
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Figure 2 Concentration of parathyroid hormone (PTH) over
time. RI = reference interval

Figure 3 Ultrasonographic images of the parathyroid mass
(solid arrows) localised within the left thyroid gland in a
longitudinal view. Part of the thyroid tissue is visible cranial to
the mass (open arrows)

well as a mild hypophosphataemia (2.5 mg/dl; RI 3.1-7.5
mg/dl). Haematology and the remaining biochemistry

results showed no relevant abnormalities (mild hypergly-
caemia attributed to stress and a mild hyperglob-
ulinaemia of 5.4 g/dl [RI 2.8-5.1 g/dl]). The cat was
referred for further investigation of hypercalcaemia.

Physical examination 12 days later showed no abnor-
mal findings and no cervical mass was palpable. A com-
plete blood count was repeated, which showed normal
values. Ionised calcium (iCa) concentration measured
on site with a hand-held device (i-STAT; Abbott) showed
an increased concentration of 2.19 mmol/1 (RI 1.16-1.40
mmol/l) (Figure 1).8 Biochemistry profile confirmed
markedly increased tCa concentration (4.05 mmol/1; RI
2.20-2.90 mmol/l) and hypophosphataemia (2.6 mg/dl;
RI 3.4-5.3 mg/dl). Plasma for PTH and parathyroid
hormone-related protein (PTHrP) measurement was
sent to an external laboratory (Alomed, Radolfzell,
Germany) to investigate the cause of hypercalcaemia.
Possible differential diagnoses for markedly increased
concentrations of tCa and iCa combined with hypophos-
phataemia were hyperparathyroidism, hypercalcaemia
of malignancy and idiopathic hypercalcaemia. Markedly
increased PTH concentration >1000 pg/ml (Figure 2)
and normal PTHrP concentration <0.5 pmol/1 (RI <0.8
pmol/l) was consistent with primary hyperparathy-
roidism in this cat.

Two days later, a cervical ultrasound was performed
under intravenous propofol (Narcofol; CP Pharma)
anaesthesia to look for a possible parathyroid mass. At
this time, the owner reported polydipsia and polyuria
over the past couple of days. The cat was positioned in
dorsal recumbency and the region of the thyroid and
parathyroid glands was clipped. Ultrasonographic
examination was performed by a board-certified radiol-
ogist (AH) with an 18 MHz linear transducer (Toshiba
applio400). Within the left thyroid gland a heterogene-
ous mass (size: 13 X 7 X 6 mm) with a mixed echogenic-
ity was visible. The mass showed areas containing
corpuscular fluid, as well as solid hypoechoic areas.
Location of the mass was compatible with the caudal left
parathyroid gland (Figures 3 and 4).

The region was surgically prepared and an ultrasound-
guided fine-needle aspiration of the mass was obtained
with a 22 G needle. Afterwards, the amount of ethanol
needed for chemical ablation of the mass was calcu-
lated based on earlier studies in dogs, where half of the
mass volume was set to be the target amount of etha-
nol.? Calculation led to a target amount of 2 ml of 96%
ethanol, which was administered under ultrasound
guidance, observing dissemination within the mass,
with a 22 G needle attached to a 2 ml syringe. The ultra-
sonographic appearance of the gland and dissemina-
tion of fluid was recorded and a good blanching was
ultra sonographically visible (Figure 5). Owing to the
high volume of ethanol, 0.23 ml (0.015 mg/kg IV) of
buprenorphine (Buprenodale Multidose; Dechra) was
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Figure 4 Ultrasonographic image of the parathyroid mass
in a transverse view. The image shows the left thyroid gland
(open arrow) and the parathyroid mass (solid arrows) to the
right of the trachea (*). Note the mixed echogenicity with
areas containing corpuscular fluid and solid hypoechoic
areas

Figure 5 Transverse ultrasonographic image showing the
needle (broken arrows) in the parathyroid mass (solid arrows)
for ethanol ablation

injected intravenously as an analgesic. The cat was
allowed to recover from anaesthesia immediately
afterwards.

Cytology showed neuroendocrine tissue but could
not differentiate between benign or malignant tissue.

Approximately 24 h and 72 h, as well as 5 days, 4
weeks and 4 months, after ethanol injection, the cat was
re-examined and iCa concentration was measured.
Furthermore, the owner was told to present the cat imme-
diately should any clinical sign of hypocalcaemia occur,
such as tetany, facial rubbing (pruritus), seizures or weak-
ness. By 24 h after chemical ablation the iCa concentra-
tion was within the RI (Figure 1). The owner reported
normal general demeanour, no polyuria or polydipsia,
and the cat was clinically normal and vomiting stopped.
Similar findings were seen 72 h and 5 days after chemical
ablation, except that there was a mild voice change and a
mild prolapse of the nictitating membrane 4 days after

the injection. Repeated measurements of PTH concentra-
tion were performed 5 days, 4 weeks and 4 months after
the ablation (Figure 2), which showed a gradual decrease
of the hormone almost into the RI. Four weeks after
chemical ablation, the cat still had a mild prolapse of the
nictitating membrane and the voice change persisted, but
both findings were no longer present at the re-examina-
tion at 4 months. PTH concentration was measured in a
different laboratory (Cambridge Specialist Laboratories,
UK) at the final re-examination due to a change in tech-
niques in the initial laboratory reporting a slightly differ-
ent RI (<40 pg/ml). Body weight 4 weeks and 4 months
after ablation was 4.6 kg and 5.4 kg, respectively.

Discussion

Chemical ablation of a parathyroid or thyroid mass is
used in humans when surgery and general anaesthesia
are high-risk procedures.” There are several studies of
chemical ablation of parathyroid masses in dogs with
primary hyperparathyroidism mentioning varying suc-
cess rates. In the first report in 7/8 dogs, ablation was
successful after one procedure, whereas the other dog
needed two procedures. Physiological PTH concentra-
tion was reached within 24 h in seven dogs and within 5
days in the remaining dog. However, 5/8 dogs devel-
oped temporary hypocalcaemia within the first 5 days,
with one dog having clinical signs and requiring
treatment.? Chemical ablation was used in five dogs in
another study of primary hyperparathyroidism, one
having two procedures. Two dogs showed a reduction
in iCa concentration following the procedure, and it
never returned to within normal limits. The three other
dogs that underwent chemical ablation showed no
reduction in the tCa concentration.!® Chemical ablation
was successful in 13/18 procedures, although heat abla-
tion and surgical treatment of the parathyroid mass was
preferred owing to a more reliable outcome.! Finally, 24
dogs that primary hyperparathyroidism that under-
went 27 procedures showed success in 23 of these
procedures.!!

To our knowledge this is the first report of a chemical
ablation of the parathyroid gland in a cat. Chemical abla-
tion has been described in hyperthyroid cats as an alter-
native treatment option. While chemical ablation led to
normal thyroxine concentrations in 4/4 cats with an uni-
lateral mass during an observation period of 12 months,!2
ablation in cats with bilateral nodules resulted in euthy-
roidism lasting only 2-27 weeks and cannot be recom-
mended.”® Chemical ablation currently is the standard
treatment of primary hyperparathyroidism in dogs in
our veterinary clinic and with the cat already under gen-
eral anaesthesia for ultrasonographic examination of the
parathyroid glands, we decided together with the own-
ers that chemical ablation should be tried with such a
large parathyroid mass present.
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The cat reported here showed mild and non-specific
clinical signs before presentation to the referring veteri-
narian and hypercalcaemia was detected incidentally.
Typical signs in dogs with hypercalcaemia are polyuria
and polydipsia but they are uncommon in cats.!* Polyuria
and polydipsia were only mentioned later in the course
of disease in the cat reported here. Furthermore, no cer-
vical mass was palpable in our cat. In contrast to reported
clinical examination findings of other hyperparathyroid
cats in which a palpable cervical mass was found, 51516
this is uncommon in dogs.”

Side effects of chemical ablation in the cat were lim-
ited to a slight change of voice for 6 weeks and a mild
prolapse of the nictitating membrane until 10 weeks
after chemical ablation. These side effects can be rea-
soned with transient nerve damage due to leakage of
ethanol and have been reported in dogs.3®

In the cat reported here, iCa returned to within the RI
within 24 h. Normocalcaemia within 72 h was found in
22 /23 successful procedures of ethanol injection in func-
tional parathyroid nodules in dogs.!! Twenty of them
showed normocalcaemia within 48 h, two resolved by
day 3 and the last dog needed 3 weeks until normo-
calcaemia was reached. Our cat is comparable to eight
dogs treated with chemical ablation, where physiological
concentrations of calcium were measured in seven dogs
within 24 h and just one dog needed 5 days to resolve
hypercalcaemia.? Finally, in 12/15 dogs that underwent a
single chemical ablation procedure, hypercalcaemia
resolved within 1-4 days (mean 1.9 = 1.4 days).!

In dogs, the time to reach normocalcaemia is similar
after chemical ablation or parathyroidectomy. Normo-
calcaemia was reached after a median time of 36 h (range
24 h—6 days) in 17/19 dogs after parathyroidectomy; no
information is available for the two remaining dogs.!
Parathyroidectomy resulted in calcium concentrations
within the RI in 50 dogs after 16-24 h.* Finally, hypercal-
caemia resolved in 44/47 dogs undergoing surgery
within 1-6 days (mean 1.6 * 1.1 days). Normocalcaemia
was reached within 48 h in 29 of these dogs, in 3-4 days
in 13 dogs and in 4-6 days in the remaining two dogs.!

In cats, little information is available at which time
after parathyroidectomy they become normocalcae-
mic. In two cats with parathyroid adenoma undergo-
ing parathyroidectomy, calcium concentration within
the RI was found within 2 days in one cat, while the
other developed a clinical irrelevant hypocalcaemia.!®
Parathyroidectomy in a cat with a parathyroid carci-
noma and an increase of both tCa and iCa before inter-
vention resulted in a mild decline of tCa but still
apparent hypercalcaemia the day after intervention.
Five days postoperatively a nadir within the RI of tCa
was measured, whereas the concentration of iCa was
below the RI (0.95 mmol/1, RI 1.13-1.38mmol/1). iCa

concentration normalised within 24 days after surgery
and no supplementation was given.!®

Differentiation between an adenoma and carcinoma
was not possible based on the cytological samples. This
is not surprising as even histologically, differentiation
between benign and malignant parathyroid masses is
difficult.48

Plasma PTH concentration in the cat presented here
was markedly increased, being above the assay’s upper
detection level of 1000 pg/ml (RI 5-26 pg/ml). Up to
75% of dogs suffering from primary hyperparathy-
roidism have a PTH concentration within the RI before
any treatment.>!1% In cats, there is a lack of data regard-
ing PTH concentrations before and after therapy. Only
preoperative PTH concentrations are available in 2/7
hyperparathyroid cats; one had a PTH concentration of 8
pmol/1 and the other 19.5 pmol/1 (RI 2-13 pmol/I).5 In
3/4 cats with primary hyperparathyroidism PTH con-
centrations were within the RIin another report, whereas
the concentration of the fourth cat was not determined.!
In contrast to this, and similar to the case reported here,
Faucher et al reported a PTH concentration of 868 pg/ml
(RI <40 pg/ml) in a hyperparathyroid cat with a para-
thyroid carcinoma.l®

Whenever data are available, the decline of PTH con-
centration after treatment is prompt. Parathy-
roidectomy in dogs resulted in a median decline of 84.9%
of PTH 10 mins post-procedure.? Chemical ablation
resulted in a decrease to within or below the RI within 24
hin 7/8 dogs.? Unfortunately, most studies do not report
on PTH follow-up concentrations in cats post-procedure.
Only one cat showed normalisation of PTH concentra-
tion post-parathyroidectomy, but the details are not
mentioned.> The time until normalisation of PTH con-
centration is rather long in the cat presented here. The
reason for this long duration is currently unknown.

In humans, up to 40% of the patients have a persis-
tently elevated PTH concentrations despite normocal-
caemia after parathyroidectomy.2-?* There are several
hypotheses for this unusual pathogenesis. Bone remin-
eralisation could be the reason for increased PTH secre-
tion, in order to maintain normal iCa concentration.?!.25
A vitamin D deficiency might play a role,? but no
abnormal vitamin D concentration was seen in 19/76
patients who underwent parathyroidectomy due to a
single adenoma and had postoperatively elevated PTH
concentrations.?? Further hypotheses are a decreased
peripheral sensitivity to PTH,?” or a residual hyperunc-
tioning parathyroid tissue.?? While a definitive mecha-
nisms for persistently high postoperative PTH
concentrations are unclear, in humans an increased pre-
operative PTH concentration serves as a predictor for
persistently high postoperative PTH concentration.?
Overall, postoperatively elevated PTH concentrations
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are commonly transient in humans and resolve within 5
months of parathyroidectomy.?!

Conclusions

To our knowledge, this is the first report of ultrasound-
guided chemical ablation of a parathyroid mass in a cat
with primary hyperparathyroidism. Although imple-
mentation requires a lot of ultrasonographic experience,
findings of the current case report indicate that
chemical ablation for the treatment of primary hyper-
parathyroidism in a cat stands as a worthy alternative to
the more invasive parathyroidectomy.
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