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Background: The endocrine disorder known as hyperparathyroidism (HPT) is characterized by excessive parathyroid hormone (PTH) 
secretion, and when it is accompanied with hypercalcemia it is called primary HPT (PHPT). PHPT is characterized by the hyper- 
functioning of one or more parathyroids. The most common form of PHPT is sporadic parathyroid adenoma.
Case Presentation: A 33-year-old male presented to our emergency room with the classic presentation of PHPT affecting the 
skeletal, gastrointestinal, genitourinary, and neurologic systems including, multiple long bone fractures and bilateral nephrolithiasis 
with preserved renal function. Diagnosis was made by elevated serum PTH and calcium levels, as well as, bone imaging. Neck 
ultrasound and fine needle aspiration cytology (FNAC) of the neck mass were done to localize the lesion. After pre-operative 
optimization, bilateral neck exploration and en-bloc resection of the left inferior parathyroid with the left lobe of the thyroid was done. 
In the post-operative period, he developed persistent hypotension and severe hypocalcemia.
Conclusion: Although it is uncommon in the industrialized countries, the traditional PHPT presentation with “Bones, Stones, 
abdominal groans, and psychic moans” is nevertheless common in impoverished nations like Ethiopia. Surgery is the mainstay of 
treatment but complications such as hungry bone syndrome can increase the post-operative morbidity following parathyroidectomy.
Keywords: primary hyperparathyroidism, PHPT, bones, stones, abdominal groans, psychic overtones, brown tumor, hungry bone 
syndrome, case report

Introduction
The endocrine disorder known as hyperparathyroidism (HPT) is characterized by excessive parathyroid hormone (PTH) 
secretion. It might be primary, secondary, or tertiary depending on the cause. In the current WHO classification, the term 
“parathyroid hyperplasia” is now used primarily in the setting of secondary hyperplasia which is most often caused by 
chronic renal failure.1 Increased PTH secretion and hypercalcemia are the results of primary HPT (PHPT), which is 
characterized by the hyper-functioning of one or more parathyroids.2 It affects 0.3% of the general population and has 
a population incidence of 21.6 cases per 100,000 person-years, making it the third most prevalent endocrine condition. 
The most common form of PHPT is sporadic parathyroid adenoma, but it can also be brought on by diffuse parathyroid 
gland hyperplasia or, in extremely rare cases, parathyroid carcinoma. But it can also be linked to uncommon genetic 
syndromes and metabolic disorders.3,4 There is not much research demonstrating PHPT’s prevalence in Ethiopia. 
However, studies show that black people are more likely to be affected. The frequency of PHPT was highest among 
blacks in a cohort of 15,234 patients with chronic hypercalcemia, 13,327 (87%) of whom had PHPT as indicated by 
increased or inappropriately normal parathyroid hormone levels.5

Continuous exposure to high PTH levels in PHPT results in increased bone remodeling, with a predominance of bone 
resorption. Patients with PHPT may exhibit fragility fractures and/or the hallmark radiological characteristics of osteitis 
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fibrosa cystica when the condition is symptomatic.6 Patients with recurrent kidney stones should be screened for PHPT, 
which is evident in approximately 3% to 5% of patients with kidney stones.7,8 There is a paucity of research on the 
identification and treatment of psychiatric aftereffects in patients with PHPT; yet, data indicate that 25% of PHPT 
patients have psychiatric symptoms.9 In general, nonspecific symptoms, such as fatigue, poor appetite, weight loss, 
nausea, emesis, and abdominal pain, are experienced by patients with hyperparathyroidism.10 Nevertheless, Stones, 
bones, groans, psychic moans, and fatigue overtones—the classic PHPT manifestations—rarely occur in the developed 
world nowadays. Meanwhile in developing countries, the disease still continues to manifest as a florid skeletal and renal 
disease.11 Here, we describe a case report of a 33-year-old male patient who presented with the rare classic presentation 
of PHPT secondary to parathyroid adenoma. The manuscript was reported in accordance with SCARE criteria.12

Case Presentation
A 33-year-old male presented to our emergency room with bilateral pathologic femur and humeral fractures, bilateral 
nephrolithiasis with bilateral hydroureteronephrosis due to distal ureteric obstruction. The patient had bone pain in the 
upper and lower limbs that lasted for 5 months, as well as extremity swelling. He has been unable to support weight for 
three months. He also experienced moderate, aching flank pain on both sides. He alleges that he experienced dyspeptic 
symptoms and was constipated. He had just experienced a change in his mood and had been depressed. Two years prior, 
he had an anterior neck swelling that grew progressively. He also got easily fatigued. There was no family history of 
a disease similar to his.

Past Medical and Surgical illness: He had no significant past medical or surgical illness.
Physical examination: His vital signs on presentation were Blood pressure: 110/70mmHg, Pulse rate: 92 beats/min 

with regular rhythm, respiratory rate: 20 breaths/min and Temperature: 36.6°C. He had 3*4 cm measuring left lower 
anterior neck mass with a firm to hard consistency and it was mobile but not with deglutition. He had bilateral edematous 
and deformed proximal thigh with palpable crepitus from the fractures and tenderness on palpation. He also had swelling 
and tenderness on the right distal arm and the left proximal arm. He also had restriction of movement; otherwise the 
neurovascular assessment was intact. He was investigated with laboratory tests (Table 1).

Diagnostic Imaging
Bilateral femur shaft fracture and incomplete bilateral humerus bone fracture with osteoporosis was seen on plain x-rays 
of the extremities. Brown tumor was also appreciated (Figure 1).

Table 1 Laboratory Test Results of the Patient with PHPT Before 
Surgery

Blood Test Results Normal Range

Hct 28.6% 26–50

ALP 897 U/L 40–129

Serum PTH >2500 pg/mL 15–68.3

Total calcium 3.87 mmol/L 2.20–2.70

Ionized calcium 1.93 mmol/L 1.10–1.35

Phosphorus 19.9 mg/dL 2.7–4.5

Vitamin D 10.1 ng/mL 20–100

Serum potassium 2.95 mmol/L 3.50–5.50

Serum creatinine 0.74 mg/dL 0.7–1.2

Abbreviations: Hct, hematocrit; ALP, alkaline phosphatase; PTH, parathyroid hormone.
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Abdominopelvic ultrasound showed bilateral diffuse renal parenchymal disease with bilateral multiple nephrolithiasis 
(largest is ~0.5cm) and mild hydroureteronephrosis secondary to distal ureteric obstruction.

Neck U/S revealed well defined hypoechoic vascular mass originating from inferior pole of the left lobe of thyroid 
gland. The index was parathyroid adenoma.

Fine needle aspiration cytology: cellular yield composed of tight cluster sheets and papillary fragment having 
pleomorphism. Round to oval cells having scant cytoplasm, fine chromatin, multiple prominent nucleoli, binucleation 
and multinucleation in hemorrhagic background were seen. The impression was anterior neck/Parathyroid Carcinoma.

Therapeutic Intervention
After applying traction and splints to the fracture sites and receiving one unit of whole-blood transfusion, the patient was 
brought to the operating room where a left en-bloc resection of the parathyroid tumor with the left lobe of the thyroid was 
performed. At the left inferior parathyroid, there was a 3x2x2cm firm gray-white mass that was adherent to the left- 
thyroid lobe and trachea (Figure 2).

The mass was sent for biopsy, and the results revealed a confined mass with banded follicular cells and thick colloid 
around a mass of oncocytic cells with abundant, eosinophilic granular cytoplasm and indications of endocrine atypia. The 
final diagnosis was parathyroid adenoma (Figure 3).

The patient was stable during surgery. His vital signs, ECG monitoring, and fluid balance were all within the normal 
range. He was smoothly extubated after being roused from anesthesia. After that, he was moved to the Post anesthesia 
care unit (PACU). Despite a normal pulse rate (72–88 beats per minute), which was full in volume, his blood pressure 
began to decline eight hours after the operation. We administered two crystalloid fluid boluses, but his blood pressure did 
not normalize. Temperature, oxygen saturation, and respiratory rate were all within normal limits. His neurologic 

A B

C D

Figure 1 (A) Right proximal femur shaft pathologic fracture with decreased density of bone, (B) Lateral view, brown tumor (arrow), (C) Right supracondylar humeral 
fracture, (D) Left proximal humeral fracture.
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evaluation was intact. After being admitted to the surgical ICU, the patient was given a low dose of adrenaline infusion 
(0.25 microgram/kg/min), and his blood pressure rose to the normal range. We opted to start him on steroids after trying 
unsuccessfully to wean him off of pressure. On the third postoperative day, he was transported out of the surgical ICU 
with normal vital signs when the steroid and adrenaline were eventually stopped. The serum total calcium level was 2.41 

A B

Figure 2 (A) Intra-operative image of the parathyroid adenoma and left lobe of thyroid gland, preserved left recurrent laryngeal nerve (arrow), (B) the resected specimen; 
left lobe of thyroid (thin arrow) and left inferior parathyroid adenoma (thick arrow).

A B

C D

Figure 3 (A) Hard gray white mass measuring 3x2x2cm at the left inferior parathyroid, (B–D) well circumscribed mass composed of oncocytic cells with abundant, 
eosinophilic granular cytoplasm with features of endocrine atypia and surrounding variable sized follicles having band follicular cells and thick colloid.
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mmol/L (normal range: 2.15–2.5 mmol/L). The serum parathyroid hormone level could not be determined due to lack of 
laboratory reagent.

Follow-Up and Outcomes
After being transferred to the orthopedics ward on the fourteenth postoperative day (POD), the patient began to 
experience low-grade intermittent fever, carpopedal spasms, shortness of breath, and altered behavior. According to 
blood tests, the serum calcium level was 1.48 mmol/L and the serum magnesium level was 0.33 mmol/L (normal range 
0.66–1.07 mmol/L). With the diagnosis of hypocalcemic tetany, he was started on intravenous calcium gluconate, and the 
symptoms began to improve. We entertained the possibility of hungry bone syndrome as an underlying cause of the 
hypocalcemia but we were unable to confirm it because serum PTH-level test was not available, therefore not performed. 
However, the patient rejected inpatient care and left against medical advice on the 24th POD for financial reasons. The 
next step was to manage the renal calculi endoscopically and correct the fractures once the patient was stabilized. About 
a month after the patient left the hospital, despite our best efforts to contact them by phone, we learned that the patient 
was deceased.

Discussion
PHPT is an endocrine disorder characterized by autonomous production of PTH. Classically characterized as hypercal-
cemia in the presence of elevated serum PTH concentration, it is now recognized as a spectrum ranging from 
inappropriately high or even normal PTH in the setting of high-normal or even normal calcium.13 With a prevalence 
of between 0.1 and 1.0%, it is the third most prevalent endocrine condition after diabetes mellitus and thyroid disease. 
Between the ages of 50 and 60, the incidence is the highest and it is predominantly seen in women.14–16 Up to 95% of 
cases are sporadic, with Multiple endocrine neoplasia 1 (MEN1) and MEN 2A syndromes among the remaining 5–10% 
familial cases. Nearly 80% of instances of PHPT are caused by an underlying solitary parathyroid adenoma. The second 
most frequent cause is diffuse glandular hyperplasia. Less than 1% of PHPT cases are due to parathyroid carcinoma, 
a relatively uncommon cause of this disorder.14,15 To our knowledge, there are 6 cases of PHPT reported from Ethiopia in 
the literature (Table 2).

Regarding the prevalence, signs, and complications of PHPT, there are remarkable regional variations. PHPT is still 
an uncommonly detected, overtly symptomatic condition in underdeveloped nations, characterized by “bones, stones, 
abdominal groans, and psychic moans.” This may be due to the fact that screening for hypercalcemia in healthy 
populations is not a common practice in developing nations like Ethiopia and that access to medical care is generally 
poor.4 Contrary to the clinical picture seen in poor countries, the majority of the current series of PHPT patients from 
advanced nations are elderly females with mild to moderate hypercalcemia and very few with classic symptoms and 
signs.4,20 These days, routine biochemical laboratory tests that are performed for various reasons are more frequently 
used to diagnose individuals. Although patients frequently lack the typical symptoms, PHPT is linked to a wide range of 
non-specific complaints, including depression, memory loss, fatigue, insomnia, musculoskeletal issues like bone or 
muscle pains, and gastrointestinal manifestations like gastroesophageal reflux disease and dyspepsia. When these 
symptoms first appear, they might not be attributed to PHPT, but after surgery, there is frequently a noticeable 
improvement that betters the quality of life.21,22 Our patient demonstrated a full spectrum of the disease and the typical 
symptoms of primary hyperparathyroidism, which is quite rare.

In the developed nations, the first sign of primary hyperparathyroidism is often the discovery of hypercalcemia during 
routine biochemical testing or during the evaluation of postmenopausal women with osteoporosis.23 It is important to 
measure the total serum calcium level and correct it for albumin levels. Ionized calcium measurement may be helpful in 
some circumstances, such as with individuals who have hyperalbuminemia.24 The assessment of hypercalcemia con-
tinues with the measurement of serum PTH. The presence of both an elevated calcium level and an elevated PTH level, 
or a level that falls within an unexpected “normal” range, typically denotes the presence of primary 
hyperparathyroidism.23 Once primary hyperparathyroidism has been diagnosed, familial variants, which make up for 
5% of cases, should be taken into consideration and ruled out. It is important to carefully screen patients for the presence 
of familial PHPT features.25 Assessment of renal function, the amount of serum 25-hydroxyvitamin D, the 24-hour urine 
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calcium, and the calcium:creatinine clearance ratio should all be included in laboratory tests. Genetic testing may be 
necessary in some circumstances (such as in young individuals with a family history of a syndrome-associated 
malignancy) to identify the underlying cause of primary hyperparathyroidism and assess the risk of developing additional 
cancers.26,27

In order to rule out kidney stones or nephrocalcinosis, renal ultrasonography is advised.28 At the lumbar spine, hip, 
and distal portion of the forearm, bone mineral density should be assessed. Cortical bone is catabolized by PTH, and 
regions rich in cortical bone are preferentially affected. The distal part of the forearm is most significantly affected. Once 
patients have severe metabolic bone problems such ostitis cystica fibrosa or a pathologic fracture, plain x-rays can be 
beneficial.29 Neck imaging is mostly utilized to locate affected parathyroid glands during surgical planning, and it is 
rarely used for diagnosis. The most popular methods are ultrasonography and sestamibi scanning. Sestamibi scanning’s 
key benefit is its potential to locate ectopic parathyroid glands.23 A focus of tissue that appears on imaging and is thought 
to be parathyroid tissue may be sampled by FNA, and the aspirate’s PTH level can then be determined. Most of the time, 

Table 2 Reported Cases of Primary Hyperparathyroidism (PHPT) in Ethiopia

Author Age Sex Clinical Presentation Diagnosis Type of Surgery Pathology Outcome

Kebede et al17 21 F Diffuse Osteoporosis 
and myopathy

C/P, laboratory tests and 
imaging

Parathyroidectomy Adenoma Discharged 
improved

Tinsae Alemayehu 

et al18

19 F Pathological fracture, 

nephrolithiasis, 
numbness, tingling, 

weight loss

Alp (2500–4700 IU/L.) 

(total calcium 11.9 mg/dL 
Serum PTH (1900) 

Bone Imaging, neck and 

abdominal U/S

Parathyroidectomy Solitary 

adenoma 
measuring 

3 x 4×2 cm

Discharged 

improved

Wondimu et al19 30 F Bone/Joint pain, 

weakness, dyspepsia, 

vomiting, excessive 
thirst, and pathologic 

pelvic fracture

Serum Ca &PO4 

Plain xrays, nack U/S

Right and left 

inferior 

parathyroidectomy 
+ Right thyroid 

lobectomy

Multiple 

adenoma 

(left and 
right 

inferior 

parathyroid)

Discharged 

improved on 

POD 96

Wondimu et al19 28 F Right hip pain, body 

weakness

↑ALP, ↑↑ Serum PTH, 

X ray (Osteoporosis), 

neck U/S

Right superior and 

inferior 

parathyroidectomy

Multiple 

adenomas

Hypocalcemic 

tetany, hungry 

bone 
syndrome

Wondimu et al19 30 M Hip pain, bilateral flank 
pain and hematuria, 

weakness, anorexia, 

weight loss

Cr ↑, Serum Ca↑, Serum 
ALP ↑, Serum PTH ↑↑↑, 

abdominal U/S (bilateral 

renal stones), Neck U/S 
(2.3*2.0cm right superior 

PT adenoma, X ray 

(generalized osteoporosis 
and multiple lytic 

expansile lesions)

Parathyroidectomy Adenoma Smooth post- 
operative 

course

Shale et al 33 M Bilateral femur and 
humerus pathologic 

fracture, Bilateral 

Nephrolithiasis, 
Dyspepsia, 

Constipation, fatigue, 

mood change and 
depression

Serum Ca↑, Serum ALP ↑, 
Serum PTH ↑↑↑, 

abdominal U/S (bilateral 

renal stones), Neck U/S 
Parathyroid adenoma

En bloc resection 
of left inferior 

parathyroid +left 

lobe of thyroid

Solitary 
adenoma

Persistent 
hypotension, 

hypocalcemic 

tetany, death 
after discharge

Notes: ↑ (slightly elevated), ↑↑ (moderately elevated), ↑↑↑ (markedly elevated). 
Abbreviations: PTH, parathyroid hormone; ALP, alkaline phosphatase; Ca, Calcium, U/S, Ultrasound.
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FNA of suspect parathyroid adenomas is not required for a conclusive diagnosis, although it can be very helpful after 
surgery or when the suspected location is not typical for parathyroid disease.21

The presence of overt bone disease, such as osteitis fibrosa cystica, or cortical bone mineral density of more than 2 
SD below the adjusted mean for age, and sex, as well as reduced renal function and stone disease (nephrolithiasis or 
nephrocalcinosis), are among the indicators for surgery in PHPT, according to a set of guidelines by the Health 
Consensus Development Conference in 1991. A relative indication can also be a younger age (under 50).30 About 
50% of PHPT patients will qualify for surgery using these criteria. More than 90% of the time when performed by 
a skilled parathyroid surgeon, parathyroidectomy is curative and safe.

Invasive or non-invasive preoperative localization studies are both possible. For patients who have never undergone 
parathyroid surgery before, non-invasive procedures like scintigraphy, computed tomography, magnetic resonance 
imaging, and ultrasonography are typically not recommended. Technetium sestamibi scintigraphy with single-photon 
emission computed tomography imaging appears to be the most promising new technology among non-invasive 
localization studies. Non-invasive procedures frequently fail to accomplish localization, necessitating invasive investiga-
tions such as parathyroid arteriography or selective venous sampling for PTH.31

Since FNAC is technically straightforward and affordable, it is usually the primary course of investigation when 
working up neck nodules. However, due to their similar cytomorphological characteristics, thyroid and parathyroid might 
be challenging to differentiate on FNAC.32,33 Furthermore, it is almost impossible to differentiate between parathyroid 
hyperplasia, adenoma, and cancer on FNAC, and it is not required.34,35 Although FNAC was performed on our patient, 
the authors do not recommend it for patients with parathyroid lesions because the procedure is not an evidence-based 
practice. In our case, a planned parathyroidectomy was carried out after the lesion was localized using neck ultrasono-
graphy, the other investigations are not available in our set up.

The indications for surgery according to the National institutes of health guidelines for parathyroidectomy include, 
Serum Ca level > 3 mmol/L, unexpected decline of creatinine clearance by 30%, marked calciuria with ca level > 10 
mmol/L in 24 hour urine collection, cortical bone mineral density > 2 standard deviations below the mean for age 
matched control subjects, patient requests surgery, patient unable to be followed up for monitoring, and age less than 50 
years.36,37 The only effective treatment for PHPT is surgery, and bilateral neck exploration and minimally invasive 
parathyroidectomy (MIP) are the two primary surgical techniques. Our patient was managed with the former. Patients 
who are unsuited for surgery or refuse it, pregnant women in the first or third trimester, patients who are waiting for 
surgery and patients who have had unsuccessful surgical therapy are all cases when medical management of PHPT is 
recommended.

Regardless of the type of surgery, there are several complications that can happen after a parathyroidectomy. These 
complications include persistent or recurring PHPT, hypoparathyroidism/hypocalcemia, hematoma formation resulting in 
airway obstruction, and recurrent laryngeal nerve injury. The severity of hypocalcaemia can be explained by the so-called 
hungry bone syndrome, prior parathyroid or thyroid surgery, and residual gland atrophy in the face of a single 
hyperfunctioning adenoma (particularly if there has been long-term and substantial hypercalcemia).38 Evidence suggests 
that a reliable predictor of postoperative hypocalcaemia following parathyroidectomy for primary hyperparathyroidism 
can be the reduction of intraoperative parathyroid hormone by >85% after parathyroidectomy.39 We could not determine 
the intra-operative serum PTH level in our patient, because the test was not readily available. There are no much data on 
post-operative hypotension in patients who undergo parathyroidectomy for PHPT; however, a prospective cohort study 
conducted in hemodialysis patients revealed that parathyroidectomy lowers blood pressure regardless of the patients’ 
preintervention values. Variations in blood pressure are clinically significant and may be linked to calcium efflux from 
the walls of arteries following parathyroidectomy.40

Prolonged (longer than 4th day post-operatively) profound hypocalcemia (serum calcium <2.1 mmol/l) that occurs 
after parathyroidectomy for severe hyperparathyroidism is known as “hungry bone syndrome” (HBS). Osteitis fibrosa 
cystica, “brown tumors”, and/or significant preoperative markers of bone turnover are typically linked to skeletal 
symptoms. Although there is not enough evidence to support this theory, it is thought that the severe hypocalcaemia is 
caused by the significantly increased calcium used by the skeleton. This is thought to happen when the effects of high 
circulating PTH levels on the bones are removed, leading to an immediate arrest of bone resorption in the face of ongoing 
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and enhanced bone formation.41 Patients present with symptoms of severe hypocalcemia, associated with neuromuscular 
irritability clinically manifested by carpopedal spasms, perioral paresthesia, tingling extremities, Chvostek sign and 
Trousseau sign. They can also develop generalized seizures, and if it remains untreated, coma and death.41,42 In patients 
with HBS, serum calcium levels fall to less than 2.1 mmol/l during the first 3–5 days following surgery, and they 
continue to decline after the fourth post-operative day. They might also develop hypophosphatemia and hypomagnese-
mia. Additionally, serum alkaline phosphatase levels sharply rise. On radiological images, their bone mineral density will 
increase quickly.42,43 In the short term, the main goal of treating HBS is to restore the skeletal calcium reserves that have 
been depleted while also using appropriate dosages of vitamin D’s active metabolites. Additionally, magnesium has to be 
replenished as needed.41,44

Our patient had two post-operative complications: hypotension severe enough to require vasopressors and post- 
operative severe hypocalcemia manifesting as tetany. Hypoparathyroidism or hungry bone syndrome, two possible 
complications of parathyroidectomy for PHPT, can account for the hypocalcemia. We were unable to distinguish between 
the two potential underlying problems because we were unable to measure the post-operative serum PTH level. He was 
given low-dose adrenaline infusion, intravenous calcium gluconate, vitamin D, and fluid resuscitation. Eventually, the 
blood pressure returned to normal, but sadly, the patient left the facility without completing his treatment for the severe 
hypocalcemia, which led to his demise at home.

Conclusion
Although it is uncommon in industrialized countries, the traditional PHPT presentation with “Bones, Stones, Abdominal 
groans, and psychic moans” is nevertheless common in impoverished nations like Ethiopia. Surgery is the mainstay of 
care, particularly for individuals with renal impairment and metabolic bone disease. Most patients see long-term 
improvements in their symptoms and quality of life after parathyroidectomies. However, post-operative complications 
including severe hypocalcemia might raise the morbidity of parathyroid surgery. Due to the increased risk of hungry bone 
syndrome, this is particularly true for patients who have long-term, severe hypercalcemia and generalized metabolic bone 
disease.
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