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1. Abstract 

Hypoparathyroidism (HypoPT) is an endocrine disease with low calcium and inappropriately low 

(insufficient) circulating PTH levels. HypoPT may have an autoimmune pathogenesis, however, 

the most common causes of chronic HypoPT are iatrogenic: mostly thyroid or parathyroid surgery. 

Much less frequently HypoPT is caused by an extensiveoncological procedures: external neck ir- 

radiation, e.g. in lymphoma or neck surgery e.g. because of larynx or upper throat cancer. Tetany 

is the most famous, spectacular symptom associated with hypoparathyroidism, however it occurs 

only in about 70% of cases of this rare disease and its occurrence is determined not so much by 

the absolute size of the fall in serum calcium, if the speed at which the decline occurred. Therefore 

tetany can easily occur as a result of a even mild hypocalcemia immediately after thyroid surgery. 

However in post-laryngectomy or post-radiotherapy damage of the parathyroid glands occurs 

gradually, initiallymanifestedonly as decreased PTHreserve in response to thedecreasingserum cal- 

cium, eventualy leading to hypocalcemia. Such chronic hypocalcemia is often well tolerated, and 

difficult to identify,which implies the need for systematic monitoring of calcemia, as well as the 

performance of diagnostic tests with the slightest clinical suspicion of hypoparathyroidism. 
 

2. Introduction 

Hypoparathyroidism (HypoPT) is an endocrine disease with low 

calcium and inappropriately low (insufficient) circulating PTH 

levels. It is a rare condition,  designated  as  an orphan disease 

by the European Commission in January2014(EU/3/13/1210) 

(http://www.ema.europa.eu/ema/index.jsp?curlZpages/medi- 

cines/human/orphans/2014/01/human_orphan_001301. 

jsp&midZWC0b01ac058001d12b) and the only major endocrine 

condition today, where the hormonal insufficiency is not treated 

commonly by substitution of the missing hormone (PTH) [1, 2]. 

HypoPT may have an autoimmune pathogenesis, and the cause 

is a mutation in the autoimmune regulator of endocrine function 

(AIRE) gene. There are also many other rare genetic conditions 

that can cause HypoPT either as part of a syndrome (e.g. Di- 

George syndrome) or as an isolated endocrinopathy [3-6]. How- 

ever, the most common causes of chronic HypoPT are iatrogenic: 

mostly thyroid or parathyroid surgery [3,4,7,8,9] 

Much less frequently HypoPT is caused by an extensive onco- 

logical procedures: external neck irradiation, e.g. in lymphoma or 

neck surgery e.g. because of larynx or upper throat cancer. In this 

particular cases, the oncological nature of the disease itself fo- 

cuses on the most of the attention (as well the patient as doctors), 

which often results in neglect of other health hazards. Moreover, 

potentially poor prognosis, poor quality of life, and short sur- 

vival time additionally mask the problem. However, in individual 

patients cured from a cancer, unrecognized hypoparathyroidism 

can in the long term, significantly affect the health and quality of 

life [10]. 

Tetany is the most famous, spectacular symptom associated with 

hypoparathyroidism. It is often forgotten that it occurs only in 

about 70% of cases of this rare disease and its occurrence is de- 

termined not so much by the absolute size of the fall in serum 

calcium, if the speed at which the decline occurred. Therefore 

tetany can easily occur as a result of a even mild hypocalcemia 

immediately after thyroid surgery, but may never occur in auto- 

immune HypoPT or after neck irradiation. 

3. Case 1 

54-year-old male, at the age of 26 years treated for non-Hodgkin 
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lymphoma with external irradiation of the neck and mediasti- 

num, was repeatedly hospitalized because of attacks of dyspnoe 

with wheezing, resembling bronchial asthma. Because in provo- 

cation tests bronchial hyperresponsiveness has not been dem- 

onstrated, the symptoms were classified as psychosomatic, espe- 

cially the patient connected their occurrence with the emotional 

stress or exercise. Moreover, the psychological study revealed ab- 

normal personality of depressive and hypochondriacal type, with 

a significant social dysfunction, especially in the execution phase. 

Only accidentally made determination of serum calcium revealed 

severe hypocalcemia: 1.29 mmol/l. Patient was referred to the en- 

docrinologist. Laboratory studies confirmed post-radiation hy- 

poparathyroidism: serum Ca = 1.42 mmol/l; 24-houres urinary 

Ca = 0.93 mmol/24h; serum inorganic P = 1.61 mmol/l; serum 

PTH = 8.1 pg/ml. Post-radiation concomitant hypothyroidism 

also was diagnosed: TSH = 28.6 uIU/ml; FT4 = 8.75 pmol/l. Af- 

ter implementation of the treatment (alfacalcidol 1.25 µg per day 

+ Calcium carbonate 2000 mg three times daily + L-thyroxine 

100 µg/d) normalization of the biochemical indices was obtained 

and the the patient’s condition significantly improved: symptoms 

of bronchial smooth muscle contraction did not happen again, 

and the patient’s mental state and ability to function in society 

was markedly improved. 

4. Case 2 

A 84-year-old male patient with tracheostomy resulting from the 

treatment of laryngeal cancer 30 years earlier, was admitted to the 

Department of Internal Medicine with a diagnosis of communi- 

ty-acquired, non-severe pneumonia of the right lung. Due to the 

very long period of time that had elapsed since surgery, we failed 

to get detailed information about the procedure. The patient 

denied a history of radiotherapy. The direct reason for hospital- 

ization was loss of consciousness for several minutes while wait- 

ing for admission to a primary care physician. According to the 

patient’s statement, he had been repeatedly experiencing similar 

episodes in the past few years, but did not report this problem to 

the doctor. Faintings occurred mostly in stressful situations, both 

in standing and sitting position, no relation to the effort,  with 

no obvious convulsions, prodromal cardiovascular symptoms  

or urinary and fecal incontinence. After resolution of the infec- 

tion we completed diagnostics of syncopes. Laboratory studies 

revealed profound hypocalcemia: Ca = 1.31 mmol/L, ionized Ca 

= 0.73 mmol/L, hypocalciuria 24-h urinary Ca = 1.11 mmol/24h; 

hyperphosphatemia inorganic P = 1.49 mmol/L and low serum 

iPTH = 9.34 pg/mL. The diagnosis of hypoparathyroidism sec- 

ondary to the past laryngectomy, was established. Symptoms and 

classical tetany signs (Chwostek’s, Trousseau’s) were negative, 

however other clinical features of long- standing hypocalcemia 

were found:   electrocardiogram (ECG) prolongation of the  QT 

interval (corrected QT=475 milliseconds, Figure 2), and su- 

praventricular and ventricular arrhythmias in 24-houres Holter 

ECG monitoring. The head CT revealed features of the extensive 

cerebral and cerebellum calcifications (like in Fahre’s syndrome), 

however without of any neurological disorder, and electroen- 

cephalogram was within normal limits. Ophthalmic examination 

revealed bilateral cataracts. We also performed psychological 

tests, but due to the considerable difficulties in communicating 

with the patient (hearing loss, dysarthria) and also his advanced 

age, it was difficult to objectively assess the cognitive abilities. 

There was no obvious mental disorder, and the patient’s func- 

tioning in everyday life was relatively satisfying. Oral replace- 

ment therapy of alfacalcidiol 1 µg per day and calcium carbon- 

ate 1000 mg three times daily and was introduced. The control 

ECG showed normalization of the QT interval (corrected QT = 

435 milliseconds, Figure 2)). After two months of treatment we 

found the improvement of calcemia (2.13 mmol /l) and normali- 

sation of phosphates (1.11 mmol /l). The patient experienced a 

further overall improvement in well-being; no recurrent fainting 

was observed during 12-week-long follow-up. 
 

Figure.1 Extensive calcifications of the brain. 
 

Figure. 2 Patients’s 3 ECG before (a) – and after the treatment (b). 
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5. Discussion 

Hypocalcemia can present as an asymptomatic laboratory find- 

ing or as a severe, life-threatening condition. In the setting of 

acute hypocalcemia, rapid treatment may be necessary. In con- 

trast, chronic hypocalcemia may be well tolerated, but treatment 

is necessary to prevent long-term complications. Patients with 

long-lasting, unrecognized HypoPT may develop neurological 

complications, including calcifications of the basal ganglia and 

other areas of the brain and extrapyramidal symptoms [11]. 

Grand mal, petit mal, or focal seizures have been described. 

Increased intracranial pressure and papilledema may be pres- 

ent [12,13]. If the patient has pre-existing subclinical epilepsy, 

hypocalcemia may lower the excitation threshold for seizures 

[12]. In some cases of chronic hypoparathyroidism, psychoses 

and organic brain syndrome have been noted [14]. Delayed de- 

velopment in children and the deterioration of intellectual and 

cognitive skills in adults, up to full dementia, is typical [15,16]. In 

the elderly population, disorientation or confusion also may be 

manifestations of hypocalcemia. Subnormal IQ, and poor cog- 

nitive function could also be a component of a syndrome that 

includes hypoparathyroidism as one of its features [15,16]. This 

is critically important to consider in young patients being evalu- 

ated for the condition. . Treatment of the hypocalcemia may im- 

prove mental functioning and personality, but amelioration of 

psychiatric symptoms is inconsistent. The typical tetany is rare, 

but changes in smooth muscle function with low serum levels 

of calcium may take the unusual form of dysphagia, abdominal 

pain, biliary colic, functional disturbances in urination or bron- 

chospasm with wheezing, and dyspnea. Patients complain of 

constant or easy fatigue, emotional lability or anxiety. Typical is 

rapidly progressive subcapsular cataract [14]. 

Thyroid surgery is associated with hypocalcemia, presumably 

due to surgical disruption or vascular compromise of the para- 

thyroid glands [9]. Transient hypocalcemia is observed in 16- 

55% of total thyroidectomy cases. One group recently reported 

that of the 50% of patients who developed post-operative hypo- 

calcemia, hypoparathyroidism persisted beyond one month in 

38% [16]. In another retrospective study, transient hypocalcemia 

was observed in 35% of patients undergoing total thyroidectomy, 

3% had chronic hypocalcemia 6 months post-operatively, and 

1.4% had permanent hypoparathyroidism 2 years post-opera- 

tively[17]. The type of surgery performed is associated with the 

risk of developing hypocalcemia. For example, risk of hypocal- 

cemia is higher after total thyroidectomy with node dissection 

[9,18]. Transient hypocalcemia was observed more frequently 

after thyroidectomy for Graves’ disease than for nontoxic mul- 

tinodular goiter, although incidence of permanent hypoparathy- 

roidism was not different between groups[19]. 

In patients undergoing laryngectomy or pharyngolaryngectomy 

for laryngeal carcinoma, complete or partial resection of the thy- 

roid gland is often necessary. In least advanced cancers, at least 

mobilization of the thyroid gland with possible vascular disrup- 

tion or ligation of the inferior thyroid artery or its branches is 

performed. That explain, why hypocalcemia is commonly ob- 

served after these procedures, however it is rarely recalled and 

unacknowledged issue. Basheeth et al. reported an incidence of 

biochemical hypocalcemia of 43% in laryngectomy patients ob- 

served up to the end of the first week after procedure; however, 

symptomatic hypocalcemia concerned only 15% of cases [20]. 

Concomitant bilateral neck dissection, previous treatment with 

radiotherapy and most probably also advanced T-classification 

of a tumor were significantly predictive of its appearance. What 

is interesting, no correlation between hypocalcemia and the ex- 

tent of neither thyroidectomy, pharyngectomy, nor the presence 

of preoperative tracheostomy has been stated [20]. Especially 

little it is known about persistent hypocalcemia and parathyroid 

dysfunction in prospect of a few or even many years after sur- 

gery. Lo Galbo et al. reported 7.3% of persistent hypocalcaemia 

at 24 months after intervention in laryngectomy patients [21]. 

On the other hand, Thorp et el, in series of patients with larynge- 

al or pharyngolaryngeal cancer who lived 5 years after treatment, 

reported an incidence of hypoparathryroidism (with hypocalce- 

mia or not) of over 60% in the subgroup subjected only to sur- 

gery [22]. It was shown that hypoparathyroidism occurred more 

commonly in patients who received radiotherapy either alone or 

in combination with surgery than in patients treated solely with 

surgery. 

The irradiation of the neck region is a well-documented factor 

of delayed hypothyroidism, however the influence of radiother- 

apy on parathyroid glands is a poorly known phenomenon and 

seems to be extremely rare complication following parathyroid 

irradiation. The four parathyroid glands receive radiation during 

radiotherapy of neoplasm of the head and neck including lym- 

phoma, Hodgkin’s disease, and cancer of the thyroid. Because of 

their localization, parathyroid glands frequently receive radia- 

tion from 131I therapy for thyroid disease. However, parathyroid 

chief cells have very high radioresistance to necrosis or loss of 

function. Immediate radiation destruction or ablation of the 

chief cells to cause acute, symptomatic hypoparathyroidism is 

exceedingly rare, in fact so rarely documented, that it may not 

occur [23,24]. 

Delayed postradiation hypoparathyroidism also seems to be 

rare. Eipe at al. reported one patient with low serum calcium 

tetany diagnosed 5 month after 131I therapy with 15.7 mCi [25]. 

In Glazbrook’s review of seven patients, four have received low- 

dose 131I therapy, two had received external beam conventional 

radiotherapy, and one received both treatments [26]. The two 
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who received external beam therapy had metastatic cancer in the 

neck. The patients who received 131I therapy also received thy- 

roidectomies. Regardless of the fact that probability of unequivo- 

cal postradiation delayed parathyroid damage seems to be rare, 

the actual number of affected patients may be even smaller - due 

to natural course of underlying disease and short survival time. 

6. Conclusions 

Similarly to the autoimmune disease of parathyroids, in post- 

laryngectomy or post-radiotherapy damage of the parathyroid 

glands occurs gradually, initially manifested only as decreased 

PTH reserve in response to the decreasing serum calcium, even- 

tually leading to hypocalcemia [7,27]. Such chronic hypocal- 

cemia is often well tolerated, and difficult to identify. Despite 

increasing knowledge about the phenomenon of autoimmune, 

postoperative or postradiation hypocalcemia, there is still little 

data concerning long-term follow-up of patients at risk. In lit- 

erature, cases of post-thyroidectomy hypoparathyroidism diag- 

nosed even as many as 40 years after surgery are described [28]. 

To our knowledge, described here cases are the first to be pre- 

sented after such a long time in post-laryngectomy or post-ra- 

diotherapy. It may indicate that other such patients are as much 

likely to develop this rare complication, regardless of the period 

of time elapsing from the treatment, which implies the need for 

systematic monitoring of calcemia, as well as the performance of 

diagnostic tests with the slightest clinical suspicion of hypopara- 

thyroidism. 
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