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CLINICAL VIGNETTE  

 
 

A Case of Tertiary Hyperparathyroidism and Parathyromatosis
 

Andrew J. Day, MD and Stephanie Smooke Praw, MD 
 
Case 
 
A 53-year-old male presented to Transplant Nephrology after 
five days of fatigue, dizziness, nausea, vomiting, and loss of 
appetite. He received a deceased donor renal transplant 6 weeks 
prior to this presentation.  His past medical history was 
significant for end stage renal disease due to IgA nephropathy, 
nephrolithiasis, atrial fibrillation, and mood disorder. He also 
reported total parathyroidectomy with autotransplantation in 
the right forearm seven years prior at an outside hospital. The 
operation had been complicated by left vocal cord paresis.  
While in clinic, his serum calcium returned at 14.4 mg/dL (8.6-
10.3) and he was directly admitted to the hospital. The patient 
was not taking exogenous calcium or calcitriol.  Despite 
intravenous hydration, intravenous furosemide, intramuscular 
calcitonin, and cinacalcet, his serum calcium levels remained 
elevated.  Further diagnostic evaluation was significant for 
elevated serum parathyroid (PTH) level of 900 pg/mL (normal 
11-51).  Nuclear medicine parathyroid scan revealed a focus of 
increased tracer uptake posterior to the inferior pole of the left 
thyroid lobe as well as another focus of increased tracer uptake 
in the right forearm.  Ultrasound showed a 3.3 cm lobulated 
hypoechoic nodule posterior to the inferior pole of the left 
thyroid lobe.  Additional ultrasonographic findings included 
multiple peri-centimeter thyroid nodules as well as prominent 
right level 2 cervical lymph nodes. 
 
Given the inability to control serum calcium levels despite 
aggressive medical therapy, surgical intervention was recom-
mended during his hospitalization.  Because of his left vocal 
cord paralysis, he underwent a focused left side parathy-
roidectomy on hospital day 7.  Intraoperative findings and 
pathology were consistent with parathyromatosis in addition to 
incidentally discovered metastatic papillary thyroid carcinoma.  
Following his operation, intravenous hydration was discon-
tinued, and he was discharged on cinacalcet.  He returned to the 
operating room two months later for total thyroidectomy, 
bilateral modified radical neck dissection, and left central neck 
dissection for further management of his metastatic papillary 
thyroid carcinoma.  Following this operation, he received 
radioiodine remnant ablation.  He is now 18 months from his 
hospitalization with calcium and parathyroid hormone levels 
elevated but reasonably controlled with cinacalcet.  He has 
abnormal neck lymph nodes, suspicious for thyroid cancer, that 
are being closely monitored.  
 
 
 

Discussion 
 
Secondary hyperparathyroidism can be defined as increased 
PTH production and secretion in response to a biochemical 
abnormality caused by a condition external to the parathyroid 
glands. While there are many stimuli for parathyroid hormone 
release, secondary hyperparathyroidism is classically associ-
ated with chronic kidney disease. Progressive renal injury 
results in phosphate retention, elevated fibroblast growth factor 
23 (FGF23) levels, decreased calcitriol production, and 
hypocalcemia—all of which contribute to the development of 
secondary hyperparathyroidism.  Many of these biochemical 
abnormalities can be observed after a relatively mild reduction 
in glomerular filtration rate, though the prevalence of secondary 
hyperparathyroidism increases as kidney function declines.1  
Over time, this biochemical abnormality may be associated 
with parathyroid gland hypertrophy and hyperplasia. 
 
Initially, elevated PTH levels are adaptive, and patients with 
mild to moderate renal insufficiency rarely have symptoms 
related to these biochemical abnormalities. As the disease 
progresses, hyperparathyroidism becomes associated with 
increased risk of metabolic bone disease, bone fracture, 
heterotopic calcification, parathyroid autonomy, and mortality.  
The phrase, Chronic Kidney Disease-Mineral and Bone 
Disorder (CKD-MBD) is now used to describe this clinical 
syndrome.  CKD-MBD is a systemic disorder due to CKD that 
may include either one or a combination of the following: 1) 
Biochemical abnormalities of calcium, phosphorus, PTH, or 
vitamin D, 2) Abnormalities in bone turnover, mineralization, 
volume, linear growth, or strength, previously called renal 
osteodystrophy, and 3) Heterotopic calcification.2  Manage-
ment recommendations include routine assessment and 
monitoring of serum PTH, vitamin D, phosphate, and calcium 
levels in all patients with chronic renal dysfunction.2,3  
Although the frequency of monitoring and goal values may 
vary, it is important to maintain neutral phosphorus balance, 
adequate vitamin D supplementation, and controlling PTH 
levels to prevent progression to tertiary hyperparathyroidism 
while maintaining bone health.1  Dietary phosphate restriction 
and oral phosphate binders can help achieve neutral phosphate 
balance.  Medical management of PTH levels can include active 
vitamin D analogues, such as calcitriol, calcimimetics, such as 
cinacalcet, or a combination of the two. 
 
Occasionally PTH levels cannot be kept in acceptable ranges 
with medical therapy. This severe form of hyperparathyroidism 
is often called refractory hyperparathyroidism. Refractory 



  
 
hyperparathyroidism along with hypercalcemia suggests 
tertiary hyperparathyroidism. It is thought that prolonged 
stimulation of the parathyroid gland by chronic hypocalcemia, 
hyperphosphatemia, and calcitriol deficiency can lead to 
parathyroid autonomy. Anatomically, parathyroid gland 
autonomy is characterized by diffuse hyperplasia as well adeno-
matous transformation resulting in nodular and hyperplastic 
glands.  These transformed cells may not respond appropriately 
to the usual suppressive stimuli. Tertiary hyperparathyroidism 
often becomes apparent after a patient undergoes renal 
transplantation.1 

 
Surgery may be required for these most severe forms of 
hyperparathyroidism that cannot be controlled with medical 
therapy. Despite advances in medical therapy, a sizeable 
number of patients require surgery for refractory hyper-
parathyroidism.4  Commonly accepted indications for parathy-
roidectomy include symptomatic or severe hypercalcemia or 
hyperphosphatemia, symptomatic bone disease or spontaneous 
fracture, calciphylaxis, and persistent hyperparathyroidism 
more than one year after renal transplantation.1  The decision to 
proceed with parathyroidectomy for asymptomatic 
hyperparathyroidism prior to renal transplantation can be 
difficult with limited evidence to assist with decision-making.  
Hyperparathyroidism resolves in a majority of patients follow-
ing renal transplantation, so parathyroidectomy is not routinely 
necessary in asymptomatic patients regardless of PTH levels.  
Some will develop severe, persistent hyperparathyroidism after 
transplantation.  Persistent hyperparathyroidism can result in 
hypercalcemia, hypercalciuria, hypophosphatemia, and neph-
rolithiasis.5  In addition, persistent hyperparathyroidism after 
transplantation has been associated with decreased graft 
function and increased mortality.6  Because of these concerns, 
some recommend parathyroidectomy prior to transplant if PTH 
is >800 pg/mL despite medical therapy.2 

 
When surgery is required to manage refractory hyperpara-
thyroidism, subtotal or total parathyroidectomy with or without 
autotransplantation can be performed.7-9  Cervical thymectomy 
and parathyroid tissue cryopreservation can also be utilized if 
possible.  Postoperative complications of parathyroidectomy 
include recurrent laryngeal nerve injury, hypoparathyroidism, 
hematoma formation, and wound infection.  After parathy-
roidectomy for tertiary hyperparathyroidism, patients are at 
increased risk for Hungry Bone Syndrome, characterized by 
hypocalcemia and hypophosphatemia.  Persistent or recurrent 
parathyroid disease is common when surgery is performed in 
patients with end stage renal disease. This possibility should be 
discussed with patients prior to surgery.  For this reason, routine 
monitoring of blood mineral levels after surgery is recom-
mended.2 

 
Parathyromatosis is a rare, serious cause of persistent hyper-
parathyroidism, occurring after parathyroid surgery. Patients 
with parathyromatosis usually have several nodules and/or 
nests of benign parathyroid tissue scattered in the neck and 
mediastinum. This was first described in 1975.10   A review 
published in 2012 identified only 36 cases that met their 

inclusion criteria.11 Two theories have been proposed regarding 
the pathogenesis of parathyromatosis.12 One proposes parathy-
romatosis is the consequence of gland rupture and subsequent 
seeding of the surgical field during an operation.  The second 
theory proposes embryological parathyroid rest tissue 
undergoes hyperplasia when exposed to physiological stimuli.  
Parathyromatosis appears to be more common in women than 
in men, most common in the 5th and 6th decade of life, and also 
more common in patients with end-stage renal disease when 
compared to those who do not.11  Preoperative imaging does not 
appear to be helpful as parathyromatosis is most often 
diagnosed interoperatively.11  Pathological review of tissue is 
important to help differentiate this from parathyroid carcino-
ma.13  The disease appears to be unrelenting and treatment 
strategies rarely result in cure.  A combination of surgical and 
medical therapy is usually required for disease control.11 

 

This case illustrates the importance of monitoring mineral 
metabolism in patients with chronic kidney disease as well as 
the importance of appropriate management of hyperphos-
phatemia and PTH levels.  Occasionally, despite improvements 
in the medical management of this condition, parathyroid-
ectomy is needed for refractory hyperparathyroidism, and 
should be considered prior to renal transplantation.  During 
surgery, care should be taken to avoid parathyroid gland rupture 
and seeding of the surgical field.  This vignette also 
demonstrates the importance of routine monitoring after 
parathyroidectomy given the risk of both Hungry Bone 
Syndrome and persistent/recurrent disease.  Parathyromatosis is 
a rare but serious disease that can be exceedingly difficult to 
manage. 
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