


Case report 

Secondary Hyperparathyroidism in CKD: Comparative Case Series of Medical Management versus Parathyroidectomy

ABSTRACT
Introduction:Phosphate retention, hypocalcemia and vitamin D deficiency are the main causes of secondary hyperparathyroidism (SHPT), a common side effect of chronic kidney disease (CKD).It can develop into tertiary hyperparathyroidism with autonomous parathyroid hormone (PTH) secretion if left untreated.	Comment by Roshini Sathiaseelan: Correct the grammar and the format the paragraph
Case Summaries:	
Case 1:  A 36-year-old male with end-stage renal disease and post-transplant failure presented with high PTH and skeletal abnormalities. Biochemical control was inadequate in spite of medicinal management. Imaging verified the presence of multiple parathyroid hyperplasias. Following a complete parathyroidectomy, thymectomy, and forearm auto transplantation, his PTH significantly decreased, and symptoms disappeared. Successful management of postoperative hypocalcaemia was achieved.
Case 2: A 63-year-old female with end-stage renal disease on long-term dialysis presented with upper back pain, lower limb numbness, and gait disturbances. Imaging revealed a spinal lytic lesion compressing the cord, suggestive of a brown tumor due to tertiary hyperparathyroidism. Further evaluation confirmed a parathyroid adenoma, and she underwent parathyroidectomy followed by spinal decompression. The case highlights the skeletal complications of tertiary hyperparathyroidism in chronic kidney disease and the role of timely surgical management. 
Case3:Sevelamer, alfacalcidol, and Cinacalcet were used in the medical treatment of a 43-year-old man with Stage V CKD and elevated PTH .With time, thepatient’ssymptoms improved and PTH levels decreased, thereby avoiding the need for surgical intervention. 	Comment by Roshini Sathiaseelan: Correct the grammar and format the paragraph
Conclusion: These cases highlight a stage-based strategy for managing SHPT. While early, responsive instances can be handled medically, advanced or refractory patients benefit from surgical management. For optimal patient outcomes, prompt diagnosis, customized care, and multidisciplinary follow-up are essential.	Comment by Roshini Sathiaseelan: Corrected grammar

Introduction
Dialysis patients frequently experience secondary hyperparathyroidism (SHPT), a dangerous side effect of chronic renal failure (CRF). The primary symptom is parathyroid hyperplasia, which is caused by aberrant calcium and phosphorus metabolism, as well as active vitamin D resistance. This results in an overabundance of parathyroid hormone (PTH), which affects CKD patients and lowers their quality of life by causing problems like bone deformity, osteoarthralgia, pruritus, ectopic calcification, and cardiovascular calcification.[1]

The hallmarks of primary hyperparathyroidism are hypercalcemia and reduced serum phosphorus levels, which are brought on by the parathyroid gland’s overproduction of PTH. Secondary hyperparathyroidism (SHPT), which is typified by hyperphosphatemia and low ionized calcium levels, is most frequently seen in chronic kidney disease (CKD). The term "tertiary hyperparathyroidism" refers to the parathyroid glands' excessive and independent production of PTH following prolonged SHPT[2]. There are currently numerous treatment options available, including vitamin D receptor agonists, Parathyroid hormone(Cinacalcet), parathyroidectomy, and ablation operations. Among these treatments, medical treatment is the most popular, although it is ineffective for those with severe hyperparathyroidism. Thus, parathyroidectomy may be considered as an appropriate intervention for these individuals.[1] According to the K/DOQI guidelines, it is important to underline that while the target ranges for Stage 5 CKD HD patients for intact PTH concentrations are 150–300 pg/mL, the newer KDIGO guidelines recommend maintaining PTH levels 2- to 9-fold the upper normal limit [10, 11], corresponding to a range of 130–600 pg/mL[10]. In case of individuals with severe HPT (intact PTH level > 800 pg/mL) who also have hyperphosphatemia or hypercalcemia should be prescribed parathyroidectomy (PTx). [4]	Comment by Roshini Sathiaseelan: Corrected grammar
Chronic kidney disease–mineral and bone disorder (CKD-MBD) comprises various bone pathologies with differing mechanisms, such as osteitis fibrosa cystica (OFC), driven by persistently elevated parathyroid hormone (PTH) and resulting in high bone turnover, and Adynamic Bone Disease (ABD), characterized by markedly reduced bone turnover due to oversuppression of PTH. The development of ABD is often linked to aggressive PTH-lowering therapies, including the use of calcimimetics like cinacalcet. Despite their contrasting bone activity, both conditions are commonly asymptomatic and may only be identified after the occurrence of fragility fractures, underscoring the need for balanced PTH control and individualized therapeutic strategies in CKD patients.[11]

CASE DESCRIPTION
CASE 1
A 36-year-old male with a known history of chronic kidney disease (CKD) presented with a noticeable short stature, generalised body ache, and deformities. He had previously undergone renal transplantation in February 2014. Despite ongoing immunosuppression, the graft function deteriorated and the patient progressed to CKD stage V, requiring maintenance haemodialysis.	Comment by Roshini Sathiaseelan: Corrected grammar
On examination, a firm, enlarged gland was noted in the neck, with no palpable lymphadenopathy. Laboratory investigations showed a serum calcium level of 9.9 mg/dL, elevated serum phosphorus 5.5 mg/dL, serum creatinine 8mg/dl, and a markedly increased intact parathyroid hormone (iPTH) level of over 3000 pg/mL. These findings were consistent with secondary hyperparathyroidism in the context of CKD on dialysis, with suspected progression to tertiary hyperparathyroidism. Despite calcium, Cinacalcet 30mg OD, and vitamin D supplementation, PTH levels remained elevated with associated hypocalcaemia, indicating poor therapeutic response.
A neck ultrasound performed in September 2024 revealed hypoechoic lesions with a polar vessel sign posterior to the inferior poles of both thyroid lobes, suggestive of multiple parathyroid adenomas. Additionally, a mildly hypoechoic, taller-than-wide nodule with microcalcifications, measuring 3.6 x 2.7 mm, was seen in the anterior left thyroid lobe and was classified as TIRADS V(Thyroid Imaging Reporting and Data System).
Due to persistent hyperparathyroidism, the patient underwent surgery in October 2024. The procedure included parathyroidectomy, transcervical thymectomy, central compartment fat removal, and auto-transplantation of a portion of normal parathyroid tissue into the right brachioradialis muscle. Intraoperatively, all parathyroid glands except the right superior were identified and found to be enlarged. Both inferior glands and the left superior gland were excised. The right superior gland could not be located despite extensive exploration in typical ectopic sites. A vascular bulldog clamp was applied to the presumed pedicle of the right superior gland, resulting in a drop in intraoperative PTH from 2259 pg/mL to 83.9 pg/mL after 15 minutes, indicating effective removal of hyperfunctioning tissue. To mitigate the risk of permanent hypoparathyroidism, a portion of parathyroid-equivalent tissue was auto-transplanted into the right forearm, with a plan to conduct a Casanova test in the future if PTH levels rise again.
Biopsy report showing right superior parathyroid, excision: parathyroid tissue compatible with chief cell hyperplasia with oxyphil microadenoma. Left inferior parathyroid, excision - parathyroid tissue compatible with chief cell hyperplasia. Left superior parathyroid excision- parathyroid tissue compatible with chief cell hyperplasia. Central compartment fat excision - isolated 9 lymph nodes showed reactive changes. The thymus gland was histologically unremarkable. 
Postoperatively, the patient’s calcium level was 6.2mg/dl, which points out the biochemical hypocalcaemia with minimal clinical symptoms, showing the development of hungry bone syndrome. This was managed effectively with intravenous calcium, oral calcium, and calcitriol. At discharge, he was asymptomatic with substantial relief of bone pain and no signs of clinical hypocalcaemia. On follow-up, there was marked improvement in laboratory parameters: PTH decreased to 102 pg/mL, serum calcium normalized to 10.1 mg/dL, serum phosphorus was 2.8 mg/dL, and serum creatinine was 8.8mg/dl. The patient was advised to continue calcium and vitamin D supplementation along with his regular medications.
CASE:2
A 63-year-old female with end-stage renal disease on maintenance dialysis for the past 2 years presented with complaints of progressive upper backache, numbness in both lower limbs, and gait disturbances. Neurological evaluation revealed increased muscle tone in the lower limbs, bilateral extensor plantar responses, and exaggerated deep tendon reflexes, suggestive of upper motor neuron involvement. Imaging studies (MRI and CT) showed diffuse osteopenia and mixed osteosclerosis involving the spine, with a lytic lesion at T5 vertebra compressing the spinal cord, suggestive of a brown tumor, a skeletal manifestation of tertiary hyperparathyroidism.
Further evaluation with neck ultrasonography and histopathology confirmed the presence of a parathyroid adenoma in the right lower parathyroid gland. Laboratory findings revealed hypercalcemia (serum calcium 11.2 mg/dL) and features suggestive of progression from secondary to tertiary hyperparathyroidism, with a markedly elevated PTH level of 2527 pg/mL, which were common in patients with long-standing chronic kidney disease due to sustained stimulation of the parathyroid glands.
She underwent parathyroidectomy(December 2015), during which the right lower parathyroid gland measuring approximately 3x2 x1.8 cm was excised. Histopathological examination revealed an unencapsulated lesion composed of sheets of oxyphil cells with compressed adjacent normal parathyroid tissue, confirming the diagnosis of parathyroid adenoma. No evidence of malignancy or vascular invasion was noted.
Postoperatively, her parathyroid hormone (PTH) levels decreased to 499.5 pg/mL at 5 minutes and further to 253 pg/mL at 10 minutes after excision. Her serum calcium level was 6.4 mg/dL, and she was managed with appropriate supportive care, including calcium supplementation, to prevent hungry bone syndrome, a known complication following parathyroidectomy in high bone turnover states. The spinal cord compression was surgically managed with T5 laminectomy and decompression under general anaesthesia in December 2015.
CASE: 3
A 43-year-old male, a known case of chronic nephrotic syndrome with CKD Stage V, presented with complaints of breathlessness and generalized weakness. He was admitted to the Department of Nephrology in September 2022 for the initiation of haemodialysis. At the time of admission, his laboratory investigations revealed serum urea of 305 mg/dL, serum creatinine of 17.1 mg/dL, serum phosphorus of 10.5 mg/dL, serum calcium of 8.3 mg/dL, and haemoglobin of 7.8 g/dL, with a urine output of approximately 500 mL per day. Following initiation of haemodialysis, the patient became symptomatically stable and was advised to continue haemodialysis twice weekly. He was prescribed Tab. Alphacalcidol 0.25 mcg once daily, Tab. Calcium acetate 667 mg thrice daily, Tab. Clonidine 50 mcg thrice daily, Inj. Erythropoietin 4000 units twice weekly post-dialysis and Tab. Sodium bicarbonate 250 mg twice daily.
On regular follow-up, the patient showed clinical improvement, with serum urea reduced to 76 mg/dL, creatinine to 11 mg/dL, calcium to 8.6 mg/dL, and phosphorus to 6.8 mg/dL. However, he later complained of bone pain along with radiological findings of wedging and biconvex deformity of vertebrae. Further investigations in March 2024 revealed markedly elevated parathyroid hormone (PTH) levels of 2176 pg/mL (reference: 15–68 pg/mL), serum phosphorus of 9.4 mg/dL, and reduced serum calcium of 7.2 mg/dL (reference: 8.5–11 mg/dL). In view of these findings, the patient’s medications were revised to include Tab. Shelcal (calcium + vitamin D3 500 mg/250 IU) once daily, Tab. Alfacalcidol 0.25 mcg twice daily, Tab. Sevelamer 800 mg thrice daily and Tab. Cinacalcet 30 mg once daily.
A neck ultrasound performed in May 2024 revealed hyperplasia of all four parathyroid glands, with the left inferior gland measuring more than 1 cm. Ultrasound of the abdomen and pelvis showed hepatosplenomegaly, shrunken kidneys with reduced cortical thickness and increased echogenicity (grade 3), while the upper para-aortic region appeared normal. Follow-up assessments demonstrated significant biochemical improvement, with PTH levels reducing to 709 pg/mL and subsequently to 353.7 pg/mL, serum calcium improving to 8.6 mg/dL, phosphorus decreasing to 3.5 mg/dL, and serum vitamin D3 rising to 29.7 ng/mL by June 2025. The patient is currently clinically stable and is being evaluated and prepared for renal transplantation.	Comment by Roshini Sathiaseelan: Please provide some images of the lesion
DISCUSSION:
According to the article by Egshatyan LV et al., SHPT is a common complication that poses serious health risks to patients with CKD, including those with ESRD. It is brought on by phosphate retention, decreased vitamin D activation, and hypocalcaemia, all of which lead to parathyroid gland hyperplasia and elevated PTH levels. [6]

As PTH levels continued to rise, the patient with stage 5 CKD in the Muhetaer et al. case study demonstrated a poor response to medical therapy with oral PTH(Sinakase) and intermittent calcitriol. Similar to this, in our Case 1, the patient had consistently high iPTH levels above 3000 pg/mL, despite taking Cinacalcet and vitamin D analogues. This indicated that the patient's treatment had failed and that surgery was required.[1]

Lorenz K et al. say that patients with severe and complex renal hyperparathyroidism (HPT), those who are intolerant or resistant to medicinal treatment, and those who have particular needs in the process of obtaining or being disqualified from a kidney transplant may need a parathyroidectomy.[5] The patient in Case 1 had a significant intraoperative and postoperative drop in PTH levels after a complete parathyroidectomy with transcervical thymectomy and auto-transplantation, which is consistent with the literature's claim of success in carefully selected surgical candidates.	Comment by Roshini Sathiaseelan: Corrected grammar

After surgery, assuming there are no further hyperplastic PTGs present, the PTH blood level quickly drops, according to the study by Egshatyan LV et al. The likelihood of the patient experiencing a second hyperfunctional PTG is low if, within 10 to 15 minutes following parathyroidectomy, the PTH level drops by twofold or more (in comparison to the maximum level before the procedure). A quick drop in PTH levels indicates that the procedure can be completed without removing PTG. As per the intraoperative monitoring guidelines, the successful removal of hyperfunctioning tissue is indicated by the intraoperative decrease of PTH from 2527 pg/mL to 499 pg/mL, then to 253pg/mL in  case 2. [6]
Rare but severe skeletal symptoms of uncontrolled hyperparathyroidism, brown tumours are most frequently observed in individuals with chronic kidney disease (CKD) who are progressing to tertiary hyperparathyroidism. The patient in case 2 experienced neurological impairments due to a lytic spinal lesion, which was later diagnosed as a brown tumour resulting from tertiary hyperparathyroidism. This presentation coincides with findings from Wiederkehr M et al., who reported a similar case of a brown tumour complicating end-stage kidney disease. The patient had bilateral lower extremity weakness and severe pain, and the tumour had protruded into the spinal canal at T3, resulting in spinal cord oedema and severe stenosis. Similar to the current case, she underwent an urgent T2-T4 laminectomy with tumour excision at T3.[12]Bottom of Form
Following a parathyroidectomy, biochemical hypocalcaemia, also known as "hungry bone syndrome," is a well-known consequence that can result from abruptly stopping PTH. This case was treated with active vitamin D and calcium supplements, which is standard postoperative therapy. According to Steinl GK et al., patients are at risk of severe hypocalcaemia and hungry bone syndrome after surgery, which calls for close monitoring and replenishment.[8]
However, Case 3 highlights the early medical care of SHPT, where excessive phosphate and PTH levels were addressed with a calcimimetic, phosphate binders (Sevelamer), and vitamin D analogues (Alphacalcidol). It has been shown that adding Sevelamer helps to reduce PTH by efficiently regulating serum phosphorus levels without producing hypercalcemia. Standard therapy for abnormal calcium and other mineral levels includes dietary restrictions, phosphorus binders, and vitamin D compounds. A more recent treatment called cinacalcet showed promise for improving abnormal mineral levels as per Ballinger AE et al.[7]

Pharmacologic control of SHPT in individuals under appropriate monitoring is feasible, as demonstrated by Case 3's notable reduction in PTH from 2176 pg/mL to 353.7 pg/mL with medical therapy. This is confirmed by a case report by Amano K et al., in which the patient's PTH level improved after receiving phosphate binder and activated vitamin D agents.[9]
These instances are consistent with the body of research that suggests tailored therapeutic approaches depending on the severity of the illness, how well the patient responds to medication, and the likelihood of side effects such as calciphylaxis, bone abnormalities or cardiovascular events. Frequent laboratory testing and followup were essential in modifying treatment to prevent the development of tertiary hyperparathyroidism.Several indications may necessitate parathyroidectomy, including hypercalcemia, bone pain, refractory pruritus, unexplained myopathy and calciphylaxis.[2]		Comment by Roshini Sathiaseelan: Correct grammar and format the paragraph
CONCLUSION 
Secondary hyperparathyroidism (SHPT) in chronic kidney disease (CKD) is a complex condition that requires early detection and a proactive, tailored approach to treatment. As SHPT worsens, it can cause major side effects like vascular calcification and bone disease, which can lower a patient's quality of life and raise their risk of cardiovascular events. Phosphate, calcium, and parathyroid hormone (PTH) are three biochemical markers that must be strictly controlled to avoid this. In order to prevent excessive PTH secretion, maintain calcium homeostasis, and regulate phosphate levels, pharmacological treatments are used in combination. Phosphate binders, like Sevelamer, address one of the main causes of SHPT in CKD by lowering serum phosphate levels. Alfacalcidol and other vitamin D analogues help suppress the production of PTH in addition to helping to compensate for deficiencies in active vitamin D. Furthermore, parathyroid gland sensitivity to calcium is increased by calcimimetics like Cinacalcet, which effectively reduces PTH levels and inhibits gland hyperplasia and autonomous PTH release.	Comment by Roshini Sathiaseelan: Corrected grammar

Surgery may be necessary for certain patients who develop refractory SHPT despite the best medical treatment. When conservative measures are unsuccessful, a total parathyroidectomy—often combined with forearm auto transplantation—can be a good option, particularly in cases of severe parathyroid gland hyperplasia and extremely elevated PTH. In order to promote bone repair and prevent hypocalcaemia, which is frequently manifested as hungry bone syndrome, it is imperative that calcium levels be carefully managed after surgery. A customised, interdisciplinary approach to treating the illness can stop its course, avoid complications, and enhance long-term patient outcomes.	Comment by Roshini Sathiaseelan: Corrected grammar
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