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Parathyroid crisis is a rare but life-threatening endocrine emergency characterised by 
severe hypercalcemia and rapid progression to multiorgan dysfunction. We report the 
case of a 52-year-old woman who presented with vomiting and was found to have severe 
hypercalcaemia (corrected calcium 21.8 mg/dL) and elevated parathyroid hormone (224 
pg/mL). Imaging confirmed parathyroid adenomas, and she underwent emergency 
resection of three adenomas. Within 24 hours, parathyroid hormone levels normalized 
(21 pg/mL); however, hypercalcemia persisted, complicated by oliguric acute kidney 
injury requiring hemodialysis and oral cinacalcet treatment. 

Postoperatively, she developed respiratory failure with left lower lobe collapse, 
necessitating intubation and repeated bronchoscopic clearance of mucus plugs. She 
experienced transient episodes of bradycardia and asystole, managed with isoprenaline 
infusion and temporary pacing. Her course was further complicated by sepsis due to 
carbapenem-resistant Acinetobacter baumannii, treated with targeted antibiotics. 
Persistent neuromuscular weakness led to diagnosis of critical illness polyneuropathy. 
She underwent tracheostomy, was gradually weaned to a portable ventilator, and was 
discharged after intensive physiotherapy with normalised serum calcium levels on 
cinacalcet. 

This case highlights the potential for extensive systemic injury in parathyroid crisis and 
underscores the need for vigilant post-operative monitoring and timely recognition of 
complications. Aggressive multidisciplinary management can result in full recovery even 
in critically ill patients. 

1. INTRODUCTION 

Parathyroid crisis is a rare but life-threatening manifesta
tion of primary hyperparathyroidism characterized by ex
treme hypercalcaemia and multiorgan dysfunction. Most 
patients with hyperparathyroidism remain asymptomatic 
or present with nephrolithiasis or musculoskeletal com
plaints.1,2 Mortality in parathyroid crisis increases signifi
cantly when diagnosis and definitive management are de
layed, due to neurological depression, cardiovascular 
instability, renal failure, and respiratory compromise.3‑5 

We report a case of parathyroid crisis associated with severe 
systemic involvement requiring prolonged intensive care 
and multidisciplinary intervention. Figure 1 .  

2. CASE PRESENTATION 

A 52-year-old woman with diabetes mellitus presented with 
acute-onset vomiting and no prior symptoms suggestive of 
hypercalcaemia. There was a family history of sudden car
diac death in a sibling. Laboratory evaluation revealed se

vere hypercalcaemia (corrected calcium 21.8 mg/dL, normal 
range 8.6-10.6 mg/dL) and markedly elevated parathyroid 
hormone (PTH) concentration (224 pg/mL; normal: 9–44.6 
pg/mL) with normal vitamin D levels (18.5 ng/mL; normal: 
20-50 ng/mL), supporting a diagnosis of primary hyper
parathyroidism. Contrast-enhanced computed tomography 
of the neck identified multiple parathyroid adenomas. 
Table 1 .  

She underwent emergency excision of three adenomas. 
The intraoperative period was uneventful; however, she re
mained obtunded postoperatively with persistently ele
vated calcium levels. Her serum PTH levels fell to 21 within 
24 hours however, serum calcium showed only a marginal 
fall to 18.6 mg/dL. By 48 hours, she developed hypoxemic 
respiratory failure necessitating mechanical ventilation. 
Chest radiography revealed bilateral opacities with collapse 
of the left lower lobe. She exhibited markedly impaired res
piratory mechanics and refractory desaturation, necessitat
ing deep sedation and neuromuscular blockade. 

Urgent fibreoptic bronchoscopy revealed diffuse airway 
inflammation and thick blood-tinged mucus plugs ob
structing the left bronchial tree. Repeated bronchoscopic 
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Figure 1. Graphical abstract   
Footnote: Parathyroid crisis with multisystem injury and persistent hypercalcemia 

Table 1. Investigations at initial admission     

Investigations Normal range Values 

Serum Calcium 8.6-10.6 mg/dL 22 

Serum Phosphorus 2.5-4.5 mg/dL 5.3 

Serum Potassium 3.5-5 mEq/L 2.7 

Serum Sodium 135-145 mEq/L 147 

Serum Uric acid 2.4-6 mg/dL 13.4 

Serum TSH 0.4-4 mIU/L 0.34 

Serum Vitamin D 20-50 ng/mL 18.5 

Blood Urea 15-40 mg/dL 125 

Serum Creatinine 0.6 to 1.1 mg/dL 2 

Haemoglobin 12-15 g/dL 10g/dL 

Total white cell count 4000-11000 /cmm 23000 

Platelet count 1.2-4.5 lakhs/cmm 1.9 

Urine microscopy Nil significant 

Electrocardiograph Normal 

Chest Xray normal 

Abbreviation: TSH Thyroid Stimulating Hormone 

clearance enabled lung expansion and improved oxygena
tion. Hypercalcaemia persisted during her first week in the 
intensive care unit (ICU), requiring intravenous normal 
saline, cinacalcet, and subsequently sustained low-effi
ciency dialysis to assist calcium clearance and associated 
oliguric acute kidney injury. 

During this period, she developed intermittent sinus 
bradycardia and recurrent episodes of asystole requiring 
isoprenaline infusion and subsequent temporary transve
nous pacing for seven days. Serum calcium levels eventually 
normalized with hemodialysis and cinacalcet. Figure 2 . 

She later developed ventilator-associated pneumonia 
with sepsis. Initial therapy with intravenous meropenem 
was escalated to polymyxin B when bronchoalveolar lavage 
cultures revealed multidrug-resistant Acinetobacter bau
mannii. Persistent fever and borderline hypotension re
solved after minocycline was added. 

Despite improvement in respiratory and renal function, 
she remained encephalopathic and profoundly weak. She 
demonstrated grade 2 power in the upper limbs, inability 
to lift her head, and absent deep tendon reflexes. Given 
asymmetry in weakness, a spinal cord infarct or hypoxic 

A case of parathyroid crisis presenting with multisystem injury and persistent hypercalcemia posing multid…

Academic Medicine & Surgery 2



Figure 2. Trends in corrected serum calcium and parathyroid hormone (PTH)          
Footnote. Serum calcium in the graph is the corrected calcium for serum albumin <4g/dL. The graph depicts persistently elevated corrected serum calcium despite emergency 
parathyroidectomy and adjunctive therapies. Serum PTH levels rapidly normalized postoper-atively but did not persist. Vertical dashed lines indicate timing of major interventions. 
The temporal discordance between biochemical PTH correction and delayed calcium normalisation coincided with the patient’s critical postop-erative course. 
Abbreviations: MV Mechanical ventilation; HD Hemodialysis; TPI Temporary pacemaker implantation 

myelopathy was suspected. Magnetic resonance imaging 
(MRI) of spine was deferred initially due to transvenous 
pacing but later performed and was unremarkable. Follow
ing reduction in generalized oedema, nerve conduction 
studies confirmed critical illness polyneuropathy attribut
able to sepsis, systemic inflammation, and paralytic expo
sure. 

Weaning failure necessitated tracheostomy. With grad
ual ventilatory liberation and intensive physiotherapy, her 
neuromuscular strength improved steadily. 

2.1. SURVEILLANCE 

After a month-long ICU stay, she was discharged with nor
malized calcium levels and kidney function on cinacalcet 
and continued rehabilitation. At the two-month follow-up, 
she demonstrated full neurological recovery. However, she 
remained on cinacalcet and was readmitted with hypercal
caemia at five months postoperative. At the 9-month fol
low-up, serum corrected calcium dropped to 7.1 mg/dL and 
serum PTH increased to 216 pg/mL, necessitating admis
sion and short-duration prophylactic oral calcium and cal
citriol supplementation. The persistent hypercalcemia and 
high serum PTH levels, prompted surgical re-exploration of 
the neck for residual parathyroid gland, which was nega
tive. 

She was restarted on cinacalcet for hypercalcemia sub
sequently, however calcium levels remained high at most 
instances during outpatient clinic reviews. She had multi
ple short hospital admissions for normalisation of serum 
calcium levels interspersed with occasional episodes of 

hypocalcemia, warranting cessation of cinacalcet and sup
plementation with calcium and calcitriol supplements. She 
gradually developed chronic kidney disease with high 
serum creatinine and phosphorous, likely due to persistent 
hypercalcemia. On her last follow up visit, her corrected 
calcium was 16.2 mg/dL for which she was administered 
calcitonin and intravenous denosumab. She continued en
docrinology follow up for 22 months after her first pre
sentation, and subsequently went elsewhere for follow-up. 
Table 2 .  

3. DISCUSSION 

Parathyroid crisis represents a severe form of primary hy
perparathyroidism, frequently precipitated by dehydration, 
infection, or surgery. Extreme hypercalcaemia, >20mg/dL 
can result in high mortality due to systemic complica
tions.1,2 Respiratory dysfunction in hypercalcaemia may re
sult from calcium deposition in pulmonary microvascula
ture or acute respiratory distress syndrome secondary to 
systemic inflammation. In this case, airway inflammation 
and obstruction from tenacious mucus plugs compounded 
respiratory failure, necessitating repeated emergency bron
choscopies for severe hypoxemia. It necessitated neuro
muscular blockade predisposing the patient to polyneu
romyopathy. Hypercalcaemia can produce 
bradyarrhythmias and atrioventricular block. Temporary 
pacing was required until calcium levels normalized, align
ing with existing evidence that atrioventricular dysfunction 
associated with primary hyperparathyroidism can be re
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Table 2. Serum Calcium and Parathormone values during the clinical course          

Clinical Events Days Serum 
corrected 
calcium 
(mg/dL) 

Serum 
PTH 
(pg/
mL) 

Initial Presentation Day 0 21.8 

Surgery POD 0 20.2 224 

Started on cinacalcet, IV Normal Saline, IV furosemide POD 1 18.6 21 

Intubation, MV, bronchoscopy for refractory hypoxemia POD 2 15.2 

Oliguric AKI, hemodialysis initiated POD 3 14.3 

Brief episodes of asystole (<5 min) 
Temporary pacing performed 

POD 4 12.6 198 

Serum calcium normalised on cinacalcet and hemodialysis POD 10 8.32 

Discharged from hospital POD 38 9.78 

OP clinic review At 2 months 
postoperative 

9 

Admission for hypercalcemia At 5 months 
postoperative 

13.8 109 

Admission for hypercalcemia At 7 months 
postoperative 

14 

Serum calcium was low. So calcium, calcitriol supplementation initiated. 
Re-exploration for residual parathyroid tissue performed. 

At 9 months 
postoperative 

7.1 216 

Admission for hypercalcemia At 14 months 
postoperative 

15.5 

OP clinic review At 21 months 
postoperative 

16.2 

Last OP clinic review showed hypercalcemia. Was initiated on calcitonin, IV 
denosumab. Was off cinacalcet which was restarted. Serum Phosphorous 6.1mg/
dL, Serum Creatinine 3mg/dL 

At 22 months 
postoperative 

16.2 

Footnote:  
Day 0 is day of initial admission 
POD 0 is the day of initial surgery. All postoperative days and months are mentioned relative to the day of initial surgery. 
PTH Parathormone, POD Postoperative Day, IV Intravenous, AKI Acute Kidney Injury, MV Mechanical Ventilation, OP Outpatient Clinic 
Serum PTH was checked only on the days mentioned in the table. 

versible. The exact mechanism for this is unclear but could 
be due to due to calcium deposition in the atrioventricular 
node.6,7 

AKI is well described in hypercalcemia and may result 
from renal vasoconstriction, volume depletion, or calcium 
deposition. Renal replacement therapy facilitated calcium 
clearance. 

The use of cinacalcet, a calcimimetic agent, helped sup
press residual PTH activity and normalize calcium levels, 
highlighting the importance of ongoing endocrine man
agement even post-surgery. There are several reasons for 
the persistence of hypercalcemia after parathyroidectomy. 
Transient hypercalcemia is common after successful 
surgery and is often normal, with calcium levels typically 
normalizing within 48–72 hours and most cases resolving 
within two weeks. Persistent or recurrent hypercalcaemia 
after surgery is uncommon but clinically challenging phe
nomenon. Delayed or fluctuating hypercalcaemia months 
to years later suggests ongoing dysregulation of cal
cium–PTH physiology. In a single centre study, 9% had per
sistent postoperative hypercalcemia and 3% required treat
ment.8‑10 The most common causes described are residual 
hyperfunctioning parathyroid tissue, multiglandular dis
ease, ectopic or supernumerary parathyroid glands. Pri

mary hyperparathyroidism is well recognised to be char
acterised by reduced sensitivity to extracellular calcium, 
resulting in an increased set point for PTH secretion. Resid
ual parathyroid gland could harbour similar abnormalities, 
which over time become unmasked. Other causes such as 
medications, chronic kidney disease, malignancy or non-
PTH-mediated causes were absent in this case. 

Weaning and stay in ICU was prolonged because of noso
comial infection and neuromuscular weakness. The patient 
developed a secondary nosocomial infection, likely precip
itated by invasive procedures and immunosuppression as
sociated with systemic inflammation. This case illustrates 
the vulnerability of patients with severe hypercalcaemia 
to neuromuscular complications, compounded by paralytic 
exposure, systemic inflammation, sepsis and extended ICU 
stay. Although the pattern of weakness was atypical for 
critical illness polyneuromyopathy and suggested a poten
tial spinal pathology with a worse prognosis, MRI evalua
tion could not be undertaken due to cardiovascular instabil
ity. This posed a challenging situation for both the treating 
team and the family, particularly because of the financial 
burden imposed by the prolonged ICU course. 

Extreme hypercalcaemia in parathyroid crisis poses a 
high risk of multisystem injury. Postoperative metabolic 
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optimisation and coordinated multidisciplinary care after 
emergency parathyroidectomy is crucial for survival. Early 
intervention and sustained rehabilitation can result in full 
recovery, even in complex presentations. This case demon
strates the need for vigilant perioperative and prolonged 
monitoring for persistently high serum calcium and PTH 
levels. 
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1. Severe hypercalcemia (>20 mg/dL) can lead to life-
threatening multi-organ dysfunction, including acute 
kidney injury, respiratory failure, and bradyarrhyth
mia. 

2. Emergency parathyroidectomy is often required but 
must be followed by vigilant serum calcium monitor
ing. 

3. Respiratory failure can be multifactorial and severe. 
4. Multidisciplinary ICU care with aggressive multior

gan support and continued endocrine management is 
key to survival and recovery. 
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