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 Iatrogenic hypoparathyroidism – not only after thyroid surgery…
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S u m m a r y

The most common causes of hypoparathyroidism are iatrogenic: mostly thyroid or 
parathyroid surgery. Much less frequently HypoPT is caused by an extensive oncological 
surgical procedure e.g. because of larynx or upper throat cancer, or external neck radio-
therapy, e.g. in the case of lymphoma. In those particular cases, both patients and doctors 
focus their attention on the oncological nature of the disease itself, which often results in 
neglect of other health hazards, and potentially poor prognosis, and short survival time 
in those cases additionally mask the problem. However, in individual patients cured from 
cancer, unrecognized hypoparathyroidism can significantly affect their health and quality 
of life. Two such cases are presented. To our knowledge, the cases presented by us are 
the first cases diagnosed after such a long time after laryngectomy or radiation therapy. 
This may indicate that other patients undergoing such treatment could be exposed to 
this rare complication as well, regardless of the time that elapsed after the treatment. This 
implies the need for systematic monitoring of serum calcium, as well as for enhanced diag-
nosis in the case of even the slightest clinical suspicion of hypoparathyroidism.

S t r e s z c z e n i e

Najczęstszą przyczynę niedoczynności przytarczyc stanowi leczenie operacyjne cho-
rób tarczycy lub przytarczyc. Znacznie rzadziej niedoczynność przytarczyc jest wynikiem 
rozległych zabiegów chirurgicznych z przyczyn onkologicznych, np. z powodu raka krtani 
czy górnej części przełyku, lub radioterapii szyi, np. w przypadku chłoniaka. W tych szcze-
gólnych przypadkach onkologiczny charakter samej choroby skupia na sobie większość 
uwagi zarówno pacjentów, jak i lekarzy, co często prowadzi do zaniedbywania innych za-
grożeń dla zdrowia, zaś potencjalnie złe rokowania i krótki czas przeżycia w tych przypad-
kach dodatkowo maskują problem. Jednak u poszczególnych pacjentów wyleczonych 
z raka, nierozpoznana niedoczynność przytarczyc może w dłuższej perspektywie wywie-
rać istotny wpływ na zdrowie i jakość życia. Przedstawiamy dwa takie przypadki. Według 
naszej wiedzy, przedstawione przez nas przypadki są pierwszymi, rozpoznanymi po tak 
długim czasie po laryngektomii lub radioterapii. Może to oznaczać, że inni pacjenci pod-
dani takiemu leczeniu mogą być podobnie narażeni na to rzadkie powikłanie, bez wzglę-
du na okres czasu, który upłynął od terapii. Oznacza to konieczność systematycznego 
monitorowania kalcemii, jak również wykonywania rozszerzonej diagnostyki w przypadku 
najmniejszego podejrzenia klinicznego niedoczynności przytarczyc.

INTRODUCTION
Hypoparathyroidism (HypoPT) is a disease of the en-

docrine system characterized by low serum calcium and 
inadequately low PTH level. It is a rare disease, entered 
on the list of orphan diseases by the European Com-
mission in January 2014 (UE/3/13/1210; http://www.
ema.europa.eu/ema/index.jsp?curlZpages/medicines/
human/orphans/2014/01/human_orphan_001301.
jsp&midZWC0b01ac058001d12b) and the only classi-

cal hormonal insufficiency, which is not treated by sup-
plementing the missing hormone (PTH) (1-4). Spon-
taneous HypoPT may be a disease with autoimmune 
pathogenesis where the cause is a mutation of the 
autoimmune regulatory gene (AIRE) (5). In addition, 
there are many other rare genetic diseases that can 
cause HypoPT: either as part of a larger complex of 
diseases (e.g., DiGeorge syndrome), or as a single en-
docrinopathies (6). However, the most common caus-
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es of chronic HypoPT are of iatrogenic origin: surgical 
treatment of thyroid and parathyroid diseases (7, 8).

Much less frequently HypoPT is caused by an exten-
sive oncological surgical procedure e.g. because of lar-
ynx or upper throat cancer, or external neck radiother-
apy, e.g. in the case of lymphoma. In those particular 
cases, both patients and doctors focus their attention 
on the oncological nature of the disease itself, which 
often results in neglect of other health hazards, and 
potentially poor prognosis, and short survival time in 
those cases additionally mask the problem. However, 
in individual patients cured from cancer, unrecognized 
hypoparathyroidism can significantly affect their health 
and quality of life (9). Two such cases are presented.

CASE 1

A 84-year-old male patient with a tracheotomy af-
ter surgical treatment of laryngeal cancer 30 years 
earlier, was admitted to the internal medicine ward 
diagnosed with pneumonia. Due to the very long 
period of time that has elapsed since the surgery, 
detailed information on the carried out procedure 
could not be obtained. The patient denied to have 
the history of radiotherapy. The immediate cause 
of hospitalization was a loss of consciousness for 
a few minutes while waiting for the medical appoint-
ment with the primary care physician. According to 
the statement of the patient, similar episodes have 
occurred many times in the past few years, but he 
did not report this problem to the doctor. The faints 
occurred mainly in stressful situations, and they 
were not connected with the changes in body po-
sition, without cardiovascular complaints, convul-
sions, involuntary urination, with no obvious pro-
dromal symptoms. After combating the infection, 
the doctors started to diagnose the faints. Labora-
tory tests have shown the profound hypocalcemia: 
Ca = 1.31 mmol/l, ionized Ca = 0.73 mmol/l, and 
hypocalciuria Cau = 1.11 mmol/24 h; hyperphos-
phatemia P = 1.49 mmol/l, and an extremely low 
concentration of parathyroid hormone intact in the 
serum (iPTH) = 9.34 pg/ml. Diagnosis: second-
ary hypoparathyroidism following the laryngec-
tomy. There were no classic signs of tetanic symp-
toms (Trousseau, Chvostek signs), however there 
were other clinical features of long hypocalcemia: 
prolongation of QT interval (QTc = 475 ms) in the 
electrocardiogram (ECG) and supraventricular and 
ventricular arrhythmias in 24-hour Holter ECG. A CT 
scan revealed the presence of massive calcifica-
tion in the brain and cerebellum (as in Fahr’s dis-
ease) (fig. 1), but without clinical neurological disor-
ders or pathologies in the electroencephalographic 
recordings. The examination showed cataract af-
fecting both eyes. An attempt was made to perform 
a psychological evaluation, but due to significant 
difficulties in communication with the patient (hear-
ing loss, speech disorders), as well as the advanced 
age, it was difficult to objectively assess his cogni-

tive abilities. Treatment consisted in administration 
of calcium carbonate – 1000 mg three times a day, 
and alfacalcidol – 1 microgram per day. After two 
months of treatment a satisfactory improvement in 
the patient’s condition was achieved, fainting did not 
reappear, and the patient observed a significantly 
better efficiency of movement and improvement of 
mood. Laboratory studies confirmed improvement 
of serum calcium level (2.13 mmol/l) and normaliza-
tion of phosphate level (1.11 mmol/l). ECG showed 
normalization of QT interval (QTc = 435 ms).

CASE 2

A 54-year-old male, at the age of 26 treated for 
non-Hodgkin’s lymphoma with external irradiation of 
the neck and mediastinum, was repeatedly hospital-
ized in the last few years due to attacks of breathless-
ness with wheezing, resembling asthma. Because the 
provocation tests showed no evident bronchial hy-
perresponsiveness, the symptoms were classified as 
psychosomatic ones, especially that the patient con-
nected the occurrence thereof with emotional stress 
or physical activity. At the same time, the psychologi-
cal study revealed personality disorders of depressive 
and hypochondriacal type – with a serious anxiety and 
significant social dysfunction, especially in the execu-
tion phase. Only the accidental serum calcium level 
test showed severe hypocalcemia Ca = 1.29 mmol/l. 
The patient was referred to an endocrinologist. The 
results of the laboratory tests confirmed the diag-
nosis – it was radiation-induced hypoparathyroid-
ism: Ca = 1.31 mmol/l; Cau = 0.93 mmol/24 h; 
iP = 1.61 mmol/l; iPTH = 8.1 pg/ml. The patient was 
also diagnosed with the concomitant hypothyroidism: 
TSH = 28.6 uIU/ml; FT4 = 8.75 pmol/l. The presence 
of calcification in the structures of the brain, particu-
larly in the basal ganglia was also demonstrated in 
this patient. Application of usual therapy (alfacal-
cidol 1.25 ug/d + CaCO3 6 x 1000 mg + L-thyroxine 
100 ug/d) restored normal biochemical balance, and 
the patient’s condition significantly improved, symp-
toms of bronchial smooth muscle contraction did not 
happen again. Also the patient’s mental state and abil-
ity to function in society was improved.

COMMENTS

Thyroid operations are associated with hypoka-
lemia, mainly due to temporary or permanent impair-
ment or damage to the parathyroid vascularisation (8). 
Transient hypocalcemia is observed in 16-55% of 
cases following thyroidectomy. In a recently published 
study, from out of 50% of patients in whom postopera-
tive hypocalcemia was observed, 38% suffered from 
hypoparathyroidism for over a month (10). In another 
retrospective study, transient hypocalcemia was ob-
served in 35% of patients after total thyroidectomy, 
3% had persistent hypocalcemia for 6 months after the 
surgery, and in 1.4% permanent hypoparathyroidism 
was diagnosed two years after the surgery (11). The 
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type and extent of the surgery is associated with a risk 
of hypocalcemia: it is the highest after total thyroidec-
tomy including excision of the lymph nodes (8, 12). 
Transient hypocalcemia was observed more frequently 
after thyroidectomy in patients with the Graves-Base-
dow disease, than in those with a non-toxic goiter, how-
ever the incidence of permanent hypoparathyroidism 
did not differ between the groups (13).

In patients undergoing resection of the larynx or 
pharyngectomy and laryngectomy due to cancer of 
the larynx, complete or partial resection of the thyroid 
gland is often necessary. Even in the case of the less 
advanced cancer, at least mobilization of the thyroid 
gland is necessary, with accompanying damage to 
the vasculature, in general also inferior thyroid arter-
ies ligation or at least their branches is required. This 
explains why hypocalcemia often occurs as a result of 
these procedures, however, it is rarely reported and it is 
not perceived as a major problem. Basheeth et al. de-
scribed the occurrence of biochemical hypocalcaemia 
in 43% of patients after laryngectomy within the first 
week after surgery; however, symptomatic hypocalce-
mia occurred in 15% of cases only (14). At the same 
time bilateral excision of the cervical lymph nodes, 
previous treatment with radiotherapy, and especially 
the advancement of the T-classification of the tumour 
were significant predictors of hypocalcemia. Interest-

ingly, there was no correlation between the occurrence 
of hypocalcemia and the scope of the pharyngectomy, 
excision or leaving the thyroid gland intact and the 
presence of the preoperative tracheotomy.

However, very little is known about the persistence 
of hypokalemia and parathyroid dysfunction in a few 
or even many years after the surgery. Lo Galbo et 
al. described the presence of persistent hypocalcae-
mia in 7.3% of patients who underwent laryngectomy, 
24 months after the intervention (15). On the other 
hand, Thorp et al. identified hypoparathyroidism (with 
or without symptomatic hypocalcemia) in 60% of pa-
tients with cancer of the larynx or pharynx who survived 
five years after treatment (16). At the same time they 
claimed that hypoparathyroidism occurred more fre-
quently in patients treated with radiotherapy – alone or 
in combination with the surgery, than in the group of 
patients treated surgically only.

Radiation of the neck area is a well-documented 
factor for delayed hypothyroidism, however the knowl-
edge about the impact of radiation therapy on the para-
thyroid gland is poor, and hypoparathyroidism seems 
to be a very rare complication after irradiation. Four 
parathyroid glands are subjected to radiation during 
radiotherapy of the head and neck cancer, including 
lymphoma, Hodgkin’s disease, and thyroid cancer. 
Because of their location, parathyroids are also irra-

Fig. 1. Massive calcification of the brain with hypoparathyroidism.
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diated during the therapy 131I of the thyroid diseases. 
However, the chief cells of the parathyroid glands show 
a very high resistance to radiation in terms of loss of 
function or necrosis (17, 18). Immediate post-radia-
tion destruction of the parathyroid chief cells, causing 
acute, symptomatic hypoparathyroidism, seems to be 
extremely rare, in fact it is so poorly documented that 
its probability is called into question.

Delayed post-radiation hypoparathyroidism also 
seems to be rare. Eipe et al. described a single pa-
tient with low serum calcium and tetany, diagnosed 
5 months after the treatment 15.7 MCi 131I (19). Glaz-
brook described the permanent hypoparathyroidism 
in seven patients, four of whom received small doses 
131I, two underwent a conventional radiotherapy with an 
external beam and one underwent both forms of treat-
ment (20). Two patients who received external beam 
therapy, suffered from neck cancer with metastases. 
All patients who received the treatment with 131I, had 
earlier undergone thyroidectomy.

Apart from the fact that the probability of an explicit, 
delayed post-radiation hypoparathyroidism seems to 
be low, the actual number of patients involved may be 
even less – due to the natural course of the underlying 
disease and short survival time.

A significant proportion of patients with hypoparathy-
roidism in the study of Lo Galbo (15) were characterized 
by normocalcemia, with inappropriately low concentra-
tion of parathyroid hormone – in literature referred to as 
subclinical or normocalcemic hypoparathyroidism or as 
hypoparathyroidism with partial PTH deficiency (20). So 
it seems that, just as in the course of an autoimmune 
disease, after laryngectomy or radiotherapy, damage to 
the parathyroid glands may proceed gradually, initially 
manifesting only as a decrease in the provision of PTH 
secretion in response to declining calcium levels, and 
only after some time leading to severe hypocalcemia. 
Such chronic hypocalcemia is often well tolerated and 

difficult to identify (4). A typical tetany is rare here, it may 
more often take atypical forms, also in smooth muscles: 
colic attack, functional disorders of urination or bron-
chospasm. Patients complain of constant fatigue, mus-
cle weakness, emotional instability and anxiety (22, 23). 
Long-term, undiagnosed hypoparathyroidism leads 
to calcifications in the basal ganglia and other brain 
structures (24). It can be can be manifested by pyrami-
dal tracts disorders, particularly extrapyramidal, mostly 
hypo- and hyperkinetic movement disorders, or cause 
convulsive attacks, which are usually bizarre and do not 
respond to standard treatment with atypical changes 
in EEG record (25, 26). Deterioration of intellectual and 
cognitive abilities, including full dementia – is typical 
here. Among other psychiatric disorders – pseudo neu-
rotic disorders, anxiety and depression, rarely psychotic 
disorders – appear frequently. Ectodermic lesions oc-
cur: fragility of nails, dry skin and alopecia, a typical oph-
thalmic complication is a rapidly progressing subcapsu-
lar cataract (4, 23).

CONCLUSIONS

Despite the increasing knowledge of the post-ra-
diation and postoperative phenomenon of hypo-
calcemia, there is still little data on the long-term 
observation of patients at risk. In the literature there 
are cases of hypoparathyroidism diagnosed even 
40 years after thyroidectomy (27). To our knowl-
edge, the cases presented by us are the first cases 
diagnosed after such a long time after laryngec-
tomy or radiation therapy. This may indicate that 
other patients undergoing such treatment could be 
exposed to this rare complication as well, regard-
less of the time that elapsed after the treatment. 
This implies the need for systematic monitoring of 
serum calcium, as well as for enhanced diagnosis 
in the case of even the slightest clinical suspicion 
of hypoparathyroidism.

B I B L I O G R A P H Y

1. Bollerslev J, Rejnmark L, Marcocci C et al.: European Society of Endo-
crinology Clinical Guideline: Treatment of chronic hypoparathyroidism in 
adults. European Journal of Endocrinology 2015; 173: G1-G20.

2. Bilezikian JP, Khan A, Potts JT Jr et al.: Hypoparathyroidism in the Adult: 
Epidemiology, Diagnosis, Pathophysiology, Target-Organ Involvement, 
Treatment, and Challenges for Future Research. J Bone Miner Res 2011; 
26(10): 2317-2337.

3. Khan MI, Waguespack SG, Hu MI: Medical management of postsurgical 
hypoparathyroidism. Endocr Pract 2011; 17 (suppl. 1): 18-25.

4. Shoback D: Clinical practice. Hypoparathyroidism. N Engl J Med 2008; 
359(4): 391-403.

5. Betterle C, Garelli S, Presotto F: Diagnosis and classification of autoim-
mune parathyroid disease. Autoimmun Rev 2014; 13(4-5): 417-422.

6. Lima K, Abrahamsen TG, Wolff AB et al.: Hypoparathyroidism and au-
toimmunity in the 22q11.2 deletion syndrome. Eur J Endocrinol 2011; 
165(2): 345-352.

7. Bohrer T, Hagemeister M, Elert O: A clinical chameleon: postoperative 
hypoparathyroidism. Langenbecks Arch Surg 2007; 392(4): 423-426. 
Epub 2006 Nov 28.

8. Puzziello A, Rosato L, Innaro N et al.: Hypocalcemia following thyroid 
surgery: incidence and risk factors. A longitudinal multicenter study com-
prising 2,631 patients. Endocrine 2014 Nov; 47(2): 537-542.

9. Underbjerg L, Sikjaer T, Mosekilde L, Rejnmark L: Cardiovascular and re-
nal complications to postsurgical hypoparathyroidism: a Danish nation-
wide controlled historic follow-up study. J Bone Miner Res 2013; 28(11): 
2277-2285.

10. Sitges-Serra A, Ruiz S, Girvent M: Outcome of protracted hypoparathy-
roidism after parathyroidectomy. Br J Surg 2010; 97: 1687-1695.

11. Page C, Strunski V: Parathyroid risk in total thyroidectomy for bilateral, 
benign, multinodular goitre: report of 351 surgical cases. J Laryngol Otol 
2007; 121: 237-241.

12. Thomusch O, Machens A, Sekulla C et al.: The impact of surgical tech-
nique on postoperative hypoparathyroidism in bilateral thyroid surgery: 
a multivariate analysis of 5846 consecutive patients. Surgery 2003; 133: 
180-195.

13. Welch KC, McHenry CR: Total thyroidectomy: is morbidity higher for 
Graves’ disease than nontoxic goiter? J Surg Res Epub ahead of print 19 
April 2011.

14. Basheeth N, O’Cathain E, O’Leary G, Sheahan P: Hypocalcemia after to-
tal laryngectomy: incidence and risk factors. Laryngoscope 2014; 124(5): 
1128-1133.

15. Lo Galbo AM, Kuik DJ, Lips P et al.: A prospective longitudinal study on 
endocrine dysfunction following treatment of laryngeal or hypopharyn-
geal carcinoma. Oral Oncology 2013; 49: 950-955.



 Iatrogenic hypoparathyroidism – not only after thyroid surgery…

873

16. Thorp MA, Levitt NS, Mortimore S, Isaacs S: Parathyroid and thyroid 
function five years after treatment of laryngeal and hypopharyngeal car-
cinoma. Clin Otolaryngol Allied Sci 1999; 24(2): 104-108.

17. Fajardo LF: Pathology of Radiation Injury. Masson Publishing, USA, New 
York 1982: 206-212.

18. Holden I, Christiansen C: Unchanged parathyroid gland function following 
irradiation for malignances of the head and neck. Cancer 1984; 33: 874-877.

19. Eipe J, Johnson SA, Kiamko RT et al.: Hypoparathyroidism following 131I 
therapy for hyperthyoidism. Arch Intern Med 1968; 121: 270-271.

20. Glazbrook GA: Effect of decicurie dose of radioactive iodine 131I on para-
thyroid function. Am J Surg 1987; 154: 368-373.

21. Cusano NE, Maalouf NM, Wang PY et al.: Normocalcemic Hyperparathy-
roidism and Hypoparathyroidism in Two Community-Based Nonreferral 
Populations. J Clin Endocrinol Metab 2013; 98(7): 2734-2741.

22. Arlt W, Fremerey C, Callies F et al.: Well-being, mood and calcium 
homeostasis in patients with hypoparathyroidism receiving standard 

treatment with calcium and vitamin D. Eur J Endocrinol 2002; 146(2): 
215-222.

23. Underbjerg L, Sikjaer T, Mosekilde L, Rejnmark L: Postsurgical hypopar-
athyroidism – risk of fractures, psychiatric diseases, cancer, cataract, and 
infections. J Bone Miner Res 2014; 29: 2504-2510.

24. Illum F, Dupont E: Prevalences of CT-detected calcification in the ba-
sal ganglia in idiopathic hypoparathyroidism and pseudohypoparathy-
roidism. Neuroradiology 1985; 27: 32-37.

25. Faig JC, Kalinyak J, Marcus R et al.: Chronic atypical seizure disorder 
and cataracts due to delayed diagnosis of pseudohypoparathyroidism. 
West J Med 1992; 157: 64-65.

26. Basser LS, Neale FC, Ireland AW et al.: Epilepsy and electroencephalo-
graphic abnormalities in chronic surgical hypoparathyroidism. Ann Intern 
Med 1969; 71: 507-515.

27. Kelly R, Taggart H: Hypoparathyroidism – presenting 40 years after thy-
roid surgery. Ulster Med J 1998; 67(1): 63-64.

received/otrzymano: 30.10.2015
accepted/zaakceptowano: 23.11.2015


