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Thyroid-associated paraganglioma�

Paraganglioma asociado al  tiroides

Thyroid-associated paraganglioma (TAP) is a  cervical paraganglioma

adjacent to the thyroid gland or intrathyroidal. It originates from the

inferior laryngeal paraganglia, located along the recurrent laryngeal

nerve on the lateral margin of the cricoid cartilage in the cricothyroid

membrane. The paraganglioma moves downwards to rest next to the

thyroid, or the inferior laryngeal paraganglia may be part of the thy-

roid capsule and the  paraganglioma may become intrathyroidal.1,2 We

present the unusual case of a female patient with a  nodular goiter who

was diagnosed with TAP based on the  cytology of the  lesion.

This  was a 74-year-old woman referred from oncology after inves-

tigation of colon cancer with liver  metastases revealed a  goiter. The

patient herself acknowledged that she had been aware of having a

multinodular goiter for over ten years. She  had no family history of goiter

nor had she received neck radiotherapy. She was diagnosed with autoim-

mune hypothyroidism and was being treated with levothyroxine sodium

50  �g/day. She had been periodically monitored at another hospital,

with normal thyrotropin values and follow-up neck ultrasound scans,

which we were unable to obtain. No goiter cytology study had ever been

performed. The patient claimed to have no local compressive symptoms.

Physical examination revealed an irregular goiter, predominantly on the

right, without lymphadenopathy. The ultrasound showed a multinodular

goiter consisting in the right lobe of two isoechoic solid nodules of 18 ×

11 × 22 mm and 11  × 13 × 18  mm, and a well-defined, slightly hypoe-

choic and hypervascular solid nodule 25 × 28  × 32 mm, and in the left

lobe, a solid isoechoic nodule of 15  × 11 × 23  mm; no lymphadenopathy

was observed. Puncture performed for cytology of the dominant nodule,

the  one with the  highest suspicion of malignancy, revealed cell aggre-

gates  made up of cells with clear cytoplasm, with a trabecular pattern

and scant cytological atypia, positive immunohistochemistry for synap-

tophysin  and S100 in peritrabecular sustentacular cells negative for CK

AE1-3, thyroglobulin, TTF1 and calcitonin; the cytology diagnosis was

compatible with paraganglioma. A  second puncture of the same nodule

produced the same result. The patient had no family history suggestive

of  paraganglioma or arterial hypertension. Computerised tomography of

the neck, chest and abdomen did not identify any paragangliomas addi-

tional  to the one in the patient’s neck (Fig. 1), which was described as

a  solid nodule of 30 × 25 × 33 mm, with intense contrast uptake and

moderately irregular margins, located adjacent to and broadly in contact

with the right thyroid lobe. Plasma metanephrine levels were normal.

Study of the succinate dehydrogenase gene was negative. In  view of

the patient’s associated disease and the lack of symptoms related to

the neck paraganglioma, a ‘‘wait and see’’ management strategy was

decided on. At the  6-month follow-up, no changes were noted in the

tumour.

Paragangliomas are slow-growing tumours that originate in the extra-

adrenal paraganglia of the autonomic nervous system. Head and neck

paragangliomas represent 0.012%---0.6% of all tumours1,3 and originate in

the parasympathetic tissue,2,4 with 80% of cases located in the carotid

body and glomus jugulare, and less frequently in the  tympanic plexus
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Figure  1 Computerised  tomography  of  the  neck.  A: common

carotid  artery;  LTL:  left  thyroid  lobe;  P: paraganglioma;  RTL:

right  thyroid  lobe;  V:  internal  jugular  vein.

of the middle ear and vagus nerve. Paragangliomas of the nasal cavity,

orbit,  larynx and those associated with the thyroid are very unusual.2,3,5

Cases of TAP are rare, with about fifty reported since they were

first  described in 1964.3 The diagnosis tends  to be made in middle-

aged  patients (around the  age of 50)  without thyroid dysfunction, with

a  clear predominance in women, based on a  relatively large thyroid

nodule, generally more than 3 cm in size, which is then treated sur-

gically. On ultrasound it appears as a  hypoechoic solid nodule with

intra- and perinodular hypervascularisation.1---3,6 In rare cases it is  diag-

nosed  in a  preoperative cytology study because it  is  confused with

a  follicular or medullary neoplasm, or the  report is  of insufficient

material.2,3,6---8 The microscopic characteristics of paraganglioma are

similar to other neuroendocrine tumours, particularly medullary thy-

roid carcinoma, but they are positive for synaptophysin and S100, and

negative for calcitonin.1,2,8

Treatment of TAP is usually surgical, as  in most cases no preoperative

diagnosis has been made.1 The extent of the surgery is usually limited to

excision of the  tumour or hemithyroidectomy. Strong adhesions and even

infiltrations to  the adjacent tissue lead to  a high incidence of surgical

complications such as bleeding and recurrent paralysis.1---3

Between 4% and 16% of head and neck paragangliomas are malignant,

metastasising to non-neuroendocrine tissues, usually lymph nodes, lung,

liver,  bone and skin.3 To our knowledge, there have only been two cases

of  TAP with lymph node metastases and one with lymph node and liver

metastases.3,9 However, routine lymphadenectomy and/or follow-up of

patients post-surgery is  not recommended unless they are  hereditary

cases.1---3,5,8

Hyperfunctionality occurs in 1%---3% of paragangliomas located

in  the head and neck, and there is only one reported case of
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hyperfunctional TAP,10 but screening for hypersecretion of cate-

cholamines is still recommended.1

The coexistence of other paragangliomas in a patient with TAP occurs

in 9%---14% of cases, the  most likely location being in the carotid body

and/or along the vagus nerve. Computerised tomography or magnetic

resonance imaging of the neck, chest, abdomen and pelvis or positron

emission tomography with 18F-DOPA, or even better if possible with 68Ga-

DOTA, is therefore recommended to identify these lesions and avoid

confusing them with metastases or postoperative recurrences.1---3,5,11

123I/131I-metaiodobenzylguanidine (MIBG) and 111In-pentetreotide

(octreoscan) scintigraphy scans are no longer recommended for this

purpose  due to their poorer diagnostic efficacy.11

At least 30% of paragangliomas located in the head and neck

are  thought to be caused by a  germline mutation. In these cases,

multiplicity, malignancy and association with other tumours such as

pheochromocytomas are more common.3 Study for mutations in the

succinate dehydrogenase genes is recommended,2,3 especially if the

immunohistochemical staining is negative for succinate dehydrogenase

B, as this indicates that some mutation may be present.8

Funding

This research received no specific aid from any public or private sector

agencies or non-profit organisations.

Authorship

Luis García Pascual: conception of the  study, data acquisition and anal-

ysis,  interpretation of results, writing of the draft and approval of the

final version.

Clarisa González Mínguez: data acquisition and analysis, critical

review of the draft and approval of the final version.

Andrea Elías: data acquisition and analysis, critical review of the

draft  and approval of the final version.

References

1. Phitayacorn R, Faquin W, Wei N,  Barbesino G,  Stephen AE.

Thyroid-associated paragangliomas. Thyroid. 2011;21:725---33.

2. Lee SM, Policarpio-Nicolas LC. Thyroid paraganglioma. Arch

Pathol Lab Med. 2015;139:1062---7.

3. Pelizzo MR, Conti CH, Penelli G, Bellan E, Cook GJ, Wong KK,

et al. Thyroid paraganglioma. Our  experience and systematic

review of the literature on a rare tumor. Am J Clin Oncol.

2018;41:416---23.

4. Kay S,  Montague JW, Dodd RW. Nonchromaffin paraganglioma

(chemodectoma) of  thyroid region. Cancer. 1975;36:582---5.

5. Moskovic DJ, Smolarz JR, Stanley D. Malignant head and neck

paragangliomas: is there an optimal treatment strategy? Head

Neck Oncol. 2010;2:23.

6. Yano Y,  Nagahama M, Sugino K,  Ito K,  Kameyama K. Para-

ganglioma of the thyroid: report of a male case with

ultrasonographic imagings, cytologic, histologic, and immuno-

histochemical features. Thyroid. 2007;17:575---8.

7. Corrado S, Montanini V, De Gaetani C, Borghi F,  Papi G. Pri-

mary paraganglioma of the thyroid gland. J Endocrinol Invest.

2004;27:788---92.

8. Zhang W, Policarpio-Nicolas MLC. Aspiration cytology of primary

thyroid paraganglioma. Diagn Cytopathol. 2015;43:838---43.

9. Reznick D, Scharpf J, Doshi K,  Siperstein A, Berber E, Chute D,

et al. Malignant primary paraganglioma of the thyroid gland: the

first reported case. AACE Clin Case Rep. 2016;2: e70---5.

10. Skiadas PK, Kakavoulis TN,  Gikonti IJ.  Normalisation of blood

pressure and heart rate after excision of  a thyroid paragan-

glioma. Eur J  Surg. 2001;167:392---4.

11. Arora S, Kumar R, Passah A, Tripathi M,  Agarwala S,

Khadgawat R, et al. Prospective evaluation of 68Ga-DOTANOC

positron emission tomography/computed tomography and 131I-

meta-iodobenzylguanidine single-photon emission computed

tomography/computed tomography in extra-adrenal paragan-

gliomas, including uncommon primary sites and to define

their diagnostic roles in current scenario. Nucl Med Commun.

2019;40:1230---42.

Luis García Pascual a,∗, Clarisa González Mínguezb,

Andrea Elías Mas c

a Servicio de Endocrinología, Hospital Universitari Mútua de Terrassa,

Terrassa,  Barcelona, Spain
b Servicio de Anatomía Patológica, Hospital Universitari Mútua de

Terrassa,  Terrassa, Barcelona, Spain
c Servicio de Radiodiagnóstico, Hospital Universitari Mútua de

Terrassa, Terrassa, Barcelona, Spain

∗ Corresponding author.

E-mail address: 23566LGP@comb.cat (L. García Pascual).

2530-0180/ ©  2020 SEEN and SED. Published by Elsevier España,

S.L.U. All  rights reserved.

Treatment of hyperglycaemia during
hospitalization and its association
with inpatient mortality�

Hiperglucemia durante los  ingresos y su
asociación con la  mortalidad  hospitalaria

Hyperglycaemia is  a common problem in the hospital setting and  both

stress-induced hyperglycaemia (SIH) and diabetes mellitus (DM) have

been  recognised as  markers of morbidity and mortality.1---4 However,

there  is a lack of consensus on the  association between an inpatient’s

� Please cite this article as: Russo MP, Grande Ratti MF, Bonella

MB, Elizondo C, Giunta DH. Hiperglucemia durante los ingresos y  su

asociación con la mortalidad hospitalaria. Endocrinol Diabetes Nutr.

2021;68:290---292.

blood glucose disorders and their prognosis, depending on the population

studied.5,6

In  order to assess how the hyperglycaemia factor impacts on hospital

mortality, we carried out a  descriptive observational study that included

adult patients admitted for  any cause from 1 June 2014 to 31  May 2015

in a high-complexity hospital in Argentina (Hospital Italiano de Buenos

Aires, which has a total of 750 beds, including 200  critical care beds

for  intermediate care, intensive care and coronary care units). Patients

were followed up from admission to discharge or death, using the Cox

proportional hazards model to estimate the overall risk coefficient for

death. Univariate hazard ratio (HR unchanged by confounding factors)

and multivariate hazard ratio (HRa, adjusted for  different confounding

factors) are reported, with their respective 95% confidence intervals.

All clinical and administrative information was collected and stored

in a  single centralised repository of computerised data accessible

through the electronic medical record (EMR), from where we obtained

the  secondary retrospective data for the  purposes of this project, after

approval by  the  institution’s ethics committee. We asked for all blood

glucose values (including fasting or random determinations) and all cap-

illary blood glucose values taken during admission.

The overall cohort consisted of 14,938 patients, with a mean age of

64  years (12.86% [1921]), a previous diagnosis of DM and a  high preva-
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