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Case report: Prolonged and
severe hungry bone syndrome
after parathyroidectomy in X-
linked hypophosphatemia
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Tertiary hyperparathyroidism is characterized by hypercalcemia resulting from

autonomous parathyroid hormone production and usually occurs after a

prolonged period of secondary hyperparathyroidism. This condition can be a

complication of X-linked hypophosphatemia (XLH), a rare genetic disease

characterized by renal phosphate loss and consequent hypophosphatemia.

Parathyroidectomy is considered the first-line therapy but surgical intervention can

be complicated by hungry bone syndrome. A male Caucasian patient presented with

XLH, diagnosed at the age of 3 years. At the age of 21, tertiary hyperparathyroidism

occurred. Neck ultrasonography, neck magnetic resonance imaging, and 99Tc-

sestamibi parathyroid scintigraphy revealed two hyperplastic parathyroid glands. To

minimize the risk of hypercalcemia, calcimimetic therapywas initiated. After 6months

and preparation with 1,25-dihydroxy vitamin D, the patient underwent total

parathyroidectomy with autotransplantation of half of a parathyroid gland into the

sternocleidomastoid muscle. Histopathological examination revealed diffuse

microscopical hyperplasia of the parathyroid glands. Despite oral supplementation

with calcium carbonate and calcitriol, severe hypocalcemia developed on the second

postoperative day, attributable to hungry bone syndrome. This findingwas confirmed

by an increase in bone turnovermarkers and a reduction in urinary calcium excretion.

Hypocalcemia correction required continuous infusion of calcium gluconate for over

2 months. After approval, the patient began burosumab therapy with significant

benefits. This case illustrates the complexity of treating tertiary hyperparathyroidism

and mineral metabolism in patients with XLH. The hungry bone syndrome can

complicate parathyroidectomy, exposing the patients to life-threatening risks.

Burosumab therapy may reduce the risk of tertiary hyperparathyroidism developing

in these patients.
KEYWORDS

tertiary hyperparathyroidism, hungry bone syndrome, X-linked hypophosphatemia,
burosumab, FGF23, parathyroidectomy
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1 Introduction

Tertiary hyperparathyroidism is a complication of prolonged

secondary hyperparathyroidism and represents a state of

autonomous parathyroid tissue function characterized by

hypercalcemic hyperparathyroidism (1). Causes of tertiary

hyperparathyroidism include chronic kidney disease, prolonged

osteomalacia due to vitamin d deficiency and X-linked

hypophosphatemia (XLH) (2–4), which is the most common

cause of hereditary rickets caused by a mutation in the phosphate

regulating endopeptidase homolog X-linked (PHEX) gene (5). This

mutation results in high fibroblast growth factor 23 (FGF23) levels,

leading to increased renal phosphate excretion, renal 1-alpha-

hydroxylase downregulation, and hypophosphatemia (6, 7).

Clinical management of XLH is burdened by several

complications, with hyperparathyroidism affecting up to 83.3% of

patients (8, 9). Tertiary hyperparathyroidism usually requires

parathyroidectomy (10). However, data on the long-term efficacy

of parathyroidectomy in patients with XLH and hypercalcemic

hyperparathyroidism are still scarce and limited to case series (9,

11, 12), which have described high recurrence rates (8). A relatively

uncommon but serious adverse effect of parathyroidectomy is

hungry bone syndrome (HBS), defined as severe and prolonged

(lasting longer than the fourth postoperative day) hypocalcemia

(13). This condition can occur after parathyroidectomy for severe

hyperparathyroidism (14) but few data are available as a

consequence of tertiary hyperparathyroidism due to XLH (11).

Our report aims to describe the challenges of tertiary

hyperparathyroidism management in XLH and its complications,

also through the collection and discussion of the available evidence,

often described singularly, also mutuated from similar diseases

(such as tertiary hyperparathyroidism due to other diseases), to

provide a support for the challenges experienced by the clinicians

approaching a rare complication of a rare disease, as XLH.
2 Case report

A 21-year-old man presented with hypercalcemia and

hyperparathyroidism. Considering clinical examination and

biochemical evaluation showing hypophosphatemia and increased

renal phosphate excretion, the patient was diagnosed with XLH at

the age of 3 years and was undergoing conventional, integrative

therapy with 125 mg of phosphorus, four times a day. This dosage

was slightly lower than current XLH guidelines, which prescribe a

daily phosphate dose of 20-60 mg/kg. However, it still enabled the

patient to manage his symptoms, maintained serum fasting

phosphoremia within the normal range for age, promoted

optimal growth, and prevented bone pain or fractures. Moreover,

active vitamin D supplementation (1,25-dihydroxy vitamin D) was

prescribed until the age of 9. During follow-up, secondary

hyperparathyroidism was documented on several occasions. The

patient had a familial history of myocardial infarction,

hypertension, and pulmonary carcinoma.

On the first presentation, the patient’s height and weight were

178 cm and 83 kg, respectively. Signs of hypercalcemic
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hyperparathyroidism (PTH, 1,009 pg/mL; reference range, 5–65 pg/

mL), with a total serum calcium level of 3.24 (reference range, 2.12–

2.50) mmol/L, were noted. Neck ultrasonography revealed two

hypoechoic nodules under the right and left thyroid lobes,

measuring 2.5 and 3 cm, respectively. These findings were

compatible with those of hyperplastic parathyroid glands, which

was confirmed by neck magnetic resonance imaging that revealed

the presence of two hyperintense nodules in the T2-weighted

sequences. 99Tc-Sestamibi parathyroid scintigraphy confirmed that

the left nodule was compatible with hyperfunctioning parathyroid.

Diagnostic examinations are reported in Figure 1. Considering the

patient ’s underlying condition and history of secondary

hyperparathyroidism, the diagnosis of tertiary hyperparathyroidism

was confirmed. The first-line therapy for this condition is total

parathyroidectomy (1). Given the severely high serum calcium

levels, calcimimetic therapy was initiated before surgery to

minimize pre- and intraoperative risks. In the 3 weeks before

surgery, as a preventive measure against a possible HBS, the patient

also took calcitriol supplementation of 0.5 mg/day. With an initial

dose of 60 mg of cinacalcet, the patient achieved a reduction in serum

calcium levels. However, after 2 months of continuous treatment, the

patient required incremental doses up to 120 mg daily. After 6

months of therapy hypercalcemia recurred, along with an increase

in the right nodule volume (maximum diameter 3.7 cm vs 2.5 cm).

Therefore, the patient underwent total parathyroidectomy with

autotransplantation of half of a parathyroid gland into the

sternocleidomastoid muscle. Intraoperative PTH sampling was

performed to ensure the complete removal of the hyperfunctioning

parathyroid tissue, with basal and postoperative PTH levels

measuring 1,821 and 98.3 pg/mL, respectively. Histopathological

examination revealed diffuse microscopic hyperplasia of the 3

excised parathyroids; for the reimplantation the pathologist chose

the parathyroid with less microscopic hyperplasia or other alteration.

The postoperative therapeutic regimen included the following:

oral calcium carbonate supplementation, 1,000 mg (three times

daily); oral calcitriol, 0.5 mg (three times daily); intravenous calcium

gluconate supplementation, 2.1 mEq (four times daily); magnesium

pidolate, 1.5 g (three times daily); and half of the previous

phosphorus supplementation (125 mg, twice daily). Nevertheless,

severe and prolonged hypocalcemia developed (serum calcium,

nadir 5.4 mg/dL), which was associated with digital and perioral

paresthesia and a positive Chvostek’s sign, without any

prolongation of the QT interval on electrocardiography. After

surgery, the diagnosis of post-operative hypoparathyroidism was

excluded due to the other laboratory values, including hypocalciuria

(14.4 mg/24h) and increased levels of osteocalcin, c-terminal

telopeptide of type I collagen (CTX) and alkaline phosphatase,

that were consistent with HBS. Serum phosphoremia remained

within the normal range after parathyroidectomy.

The patient required continuous infusion of calcium gluconate

(12.6 mEq in 500 ml of saline solution), with the infusion rate

adjusted based on serum calcium levels (Figure 2). He also required

oral calcitriol (1 mg, three times daily) and magnesium sulfate (20

mEq, three times daily) supplementation. Hypocalcemia correction

required nearly two months of continuous calcium gluconate

infusion during the hospital stay.
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Bone formation markers reduced progressively during

hospitalization, and urinary calcium excretion increased. A PTH

level of 28 pg/mL on the 20th postoperative day demonstrated the

only partial recovery of PTH function with parathyroid
Frontiers in Endocrinology 03
autotransplantation (Table 1). Unfortunately, FGF-23 dosage was

unavailable in our hospital.

The patient was discharged 60 days after parathyroidectomy

with the following treatment: oral calcitriol 0.5 µg (three times
FIGURE 1

Summary of the patient's pre-operative examinations. (A, B) neck ultrasonography. Hyperplastic parathyroids are located below the level of the
thyroid gland on the right (A) and left (B) sides of the neck (maximum diameter of 2.5 and 3.0 cm, respectively). (C, D) magnetic resonance Imaging.
In the opposition phase, T2-weighted magnetic resonance images of the neck show hyperplastic parathyroid glands located under the left thyroid
lobe (A) and behind the right thyroid lobe (B), characterized by hyperintensity signal, measuring 2.0 × 1.2 × 3.5 cm and 2.3 × 1.3 × 2.2 cm,
respectively (APD × TD × LD). (E, F) parathyroid scintigraphy (99mTc 174 MBq + 99mTc-MIBI 326MBq). Pictures show an area of residual 99mTc-MIBI
fixation located near the left thyroid lobe, compatible with a hyperfunctional parathyroid.
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daily), calcium carbonate 1,000 mg (twice daily), and phosphorus

125 mg (twice daily).

In the subsequent follow-ups, calcium levels consistently

remained within the normal range, allowing for a gradual

reduction and discontinuation of calcium supplementation. Six

months after the surgery, the patient was only receiving a daily

dose of 0.5 µg of calcitriol together with the supplemental dose of

125 mg of phosphorus, administered in two daily doses.

The dual-energy X-ray absorptiometry scan, performed 6

months after surgery, revealed an increase in bone mineral

density (BMD) as evaluated by the lumbar Z-score, which

changed from +1.8 to +3.8. That change was consistent with

rapid mineralization after PTH normalization.
Frontiers in Endocrinology 04
Despite the minimal therapeutic dosage and normal calcium

and phosphorus levels, severe nephrocalcinosis occurred two years

after surgery, followed by a significant increase in PTH levels

(approximately 200 pg/mL). For secondary hyperparathyroidism,

nephrocalcinosis, and patient’s symptoms, after the Food and Drug

Administration (FDA) approval in 2018, approximately 3 years

after surgery, burosumab therapy was initiated at a monthly single

dose of 90 mg (1 mg/kg of body weight) subcutaneously. As per the

drug’s technical sheet, the patient discontinued the supplementary

phosphate therapy 1 week before the first injection. Moreover, to

access this therapy, the patient previously underwent a genetic test

that confirmed the diagnosis of XLH, revealing a hemizygous

mutation in the PHEX gene (c.1735G>A [p.Gly579Arg]). In Italy,
FIGURE 2

Trend of postoperative ionized calcium levels (mEq/l) (A) and calcium gluconate infusion velocity (ml/l) (B). to acknowledge the contributions of
specific colleagues, institutions, or agencies that aided the efforts of the authors.
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treatment with burosumab must be preceded by a withdrawal of

phosphate supplementation; in this phase, immediately before

burosumab starting, the patient had low phosphorus levels (0.32

mmol/L), accompanied by severe symptoms including headache,

cramps, muscle pain, and weakness. Such symptoms rapidly

resolved after initiating the new medication, leading to a

significant improvement in the serum parameters (Table 2) and

the patient’s quality of life. Such symptoms rapidly resolved after

initiating the new medication, leading to a significant improvement

in serum parameters (Table 2) and the patient’s quality of life.
3 Discussion

We describe the clinical case of a patient with XLH complicated by

tertiary hyperparathyroidism who underwent surgical intervention

complicated by severe HBS.

Longstanding chronic kidney disease is the most common cause of

tertiary hyperparathyroidism. However, tertiary hyperparathyroidism

is also frequently observed in XLH, a hereditary metabolic bone

syndrome characterized by renal phosphate wasting and

inappropriately low levels of calcitriol. This condition leads to

hypophosphatemia and abnormal bone mineralization and was first

described by Albright in 1937 (15). Conventional therapy involves oral

supplementation with high doses of phosphate (16). However, the

temporary hyperphosphatemia resulting from this treatment decreases

ionized calcium levels and the production of 1,25-dihydroxyvitamin D.

This stimulates PTH secretion, leading to secondary

hyperparathyroidism. Nevertheless, secondary hyperparathyroidism

has also been described in patients with untreated XLH, which is

likely related to 1,25-dihydroxyvitamin D deficiency attributable to

FGF23 excess (17). Long-term secondary hyperparathyroidism can

affect the autonomous functioning of the parathyroid glands, resulting

in hypercalcemia (tertiary hyperparathyroidism) (8, 9, 18). In patients

with XLH, the prevalence of hypercalcemic hyperparathyroidism

(tertiary hyperparathyroidism) is between 10% (6) and 16% (8). No

guidelines are available for the treatment of tertiary

hyperparathyroidism, but clinical management can be guided by

available studies (1, 19). The current indications for

parathyroidectomy include: symptomatic, persistent, or significantly

increased (> 2.74 mmol/L) hypercalcemia; high parathyroid hormone

levels; hypophosphatemia; decreased BMD; kidney function decline

associated with hyperparathyroidism (20). Surgical treatment aims to

reduce the parathyroid mass and cell number, thereby normalizing the

serum calcium concentration.
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The main surgical procedures for tertiary hyperparathyroidism

are subtotal parathyroidectomy, in which only one or two

parathyroid tissues are removed, and total parathyroidectomy,

which involves removing all parathyroid tissues. Total

parathyroidectomy can eventually be associated with the

autotransplantation of 1-2 normal parathyroids in the forearm or

neck musc le s (21 ) . Some author s a s se r t tha t to ta l

parathyroidectomy without autotransplantation can be protective

against recurrent hypercalcemia during follow-up, and that

permanent hypoparathyroidism can be successfully managed with

lifelong oral supplementation of calcitriol (and calcium

supplementation, when necessary) with minimal risk of

developing adynamic bone disease (22) or by 1-34 and 1-84 PTH

replacement therapy, for reducing the risk of conventional

treatment supplementation (23). In addition, the absence of PTH

can be protective for hypophosphatemia, since it has been

demonstrated that PTH is essential for the phosphaturic effect of

FGF-23 (24, 25) (Other authors argue that subtota l

parathyroidectomy is the preferred surgical treatment because it

reduces the risk of hypocalcemia, with no significant differences in

operative time, length of hospital stays, gland weight, or other

laboratory parameters (26, 27). Intraoperatively, the serum PTH

level must be measured (28). In most cases of subtotal

parathyroidectomy, 10-15 min after the excision, the serum PTH

level should decrease by >50% from the initial baseline value (29).

Conversely, total parathyroidectomy is considered adequate if the

immediate postoperative serum PTH levels are <2 pg/mL (22). In

our patient, despite the initial postoperative PTH level of 98.3 pg/

ml, which was indicative of therapeutic success, considering the

preoperative PTH value of 1,821 pg/mL, the positive outcome of the

surgical procedure was further, albeit paradoxically, demonstrated

by the emergence of the HBS.

Only a few studies have evaluated the best surgical procedure

for XLH-associated tertiary hyperparathyroidism. A case series
TABLE 1 Postoperative bone metabolism biochemical parameters.

Range Intraop Day 1 Day 10 Day 20 Day 30 Day 40 Day 60

ALP (UI/l) 40–129 – 388 357 277 242 152 136

24-h calciuria (mg/24 h) 100–320 – 14.4 44.0 89.1 65.0 86.3 102.4

Osteocalcin (ng/mL) 24–70 – 282.0 403.5 289.1 262.9 162.0 92.0

CTX (ng/mL) 0.05–0.75 – 0.89 0.98 0.52 0.24 0.19 0.22

PTH (pg/mL) 15–65 98.3 5 12 28 26 29 32
ALP, alkaline phosphatase; CTX, C-terminal telopeptide of type I collagen; intraop, intraoperative.
TABLE 2 Biochemical parameter changes before and 3 months after the
start of burosumab therapy.

Before
burosumab

After 3 months
of burosumab

P (mmol/L) 0.33 0.9

PTH (pg/mL) 200 109

TRP (%) 56 84
P, phosphorus; TRP, tubular reabsorption of phosphate.
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reported recurrence of hypercalcemia after parathyroidectomy in

six out of the eight patients in one cohort of patients with XLH (7)

after a median of 6 years, whereas in another cohort, patients

showed normal postoperative calcium and PTH levels; however, the

follow-up duration was shorter (median of 44 months) (6). No clear

guidelines are available for parathyroid surgery in hypercalcemic

hyperparathyroidism in hypophosphatemic rickets, and the

number of parathyroid glands removed varies among patients.

However, parathyroid multiple-gland hyperplasia is expected,

making it necessary to inspect all parathyroid tissue during

surgery (11). No study compared the risk of HBS after

parathyroidectomy for tertiary hyperparathyroidism due to XLH

or other etiology. In addition, the risk of HBS after

parathyroidectomy is high in a reported case series (4/5 patients,

80%) (11), but the low number of patients described impedes

drawing a definite conclusion on this topic. Considering this, our

patient, who had significantly high PTH and calcium levels,

underwent the removal of all parathyroid glands and

autotransplantation of half of a parathyroid gland into the

sternocleidomastoid muscle. Despite avoiding autotransplantation

could restore phosphate levels blocking the phosphaturic effect of

FGF-23, we decided to prevent permanent and severe

hypoparathyroidism in our patient, considering it is a life-

threatening condition with a great impact on bone metabolism

and quality of life (30, 31). Considering the actual role of

burosumab for patients with XLH, we believe that permanent

complications of permanent hypoparathyroidism should

be avoided.

Alternative treatment options include calcimimetics, such as

cinacalcet, which inhibits PTH secretion by modulating the

calcium-sensing receptor in the parathyroid gland. Although

calcimimetics are not officially approved for the treatment of

tertiary hyperparathyroidism, a few clinical trials have reported

that these drugs can reduce or normalize calcium and PTH levels

without changes in renal function or major adverse events (32, 33).

A recent review compared the efficacy and side effects of surgery

and medical therapy for tertiary hyperparathyroidism caused by

renal failure. Parathyroidectomy for tertiary hyperparathyroidism

has higher cure rates than cinacalcet therapy, with only mild side

effects and complications associated with both treatment modalities

(34). Treatment with cinacalcet has been described in a few patients

with XLH. DeLacey et al. reported that calcimimetics therapy was

attempted in 35% of patients, which yielded variable results (8).

Despite the general short-term safety of cinacalcet therapy, most

patients ultimately underwent parathyroidectomy because of

progressive renal failure, side effects, worsening of biochemical

control, or lack of efficacy in normalizing serum calcium levels. In

one case report, calcimimetics therapy was well tolerated, resulting

in sustained calcium and PTH level normalization for 6 months

(35). Another described how cinacalcet successfully treated XLH for

3 years (36). To lower the surgical risk and considering the long

waiting list for surgical procedures, our patient was initially

pretreated with cinacalcet to reduce calcium levels. Notably, the

complexity of the clinical picture, combined with the limited

therapeutic success, required increasing the dosage of cinacalcet

from 60 to 120 mg and, finally, the need for surgical intervention.
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A significant decrease in serum calcium levels is usually observed

after parathyroidectomy in primary hyperparathyroidism. However,

the rapid reduction in bone resorption can result in severe and

prolonged hypocalcemia with low or normal levels of phosphate,

which is termed HBS (14). Its incidence varies from 13% in earlier

case series to 24%–87% in more recent Asian studies, as reported in a

relatively recent systematic literature review (14). HBS pathogenesis is

not entirely understood. In patients with hyperparathyroidism, the

preoperative bone turnover rate is likely to be high. After the PTH

levels decrease, the reduction in osteoclastic activity results in

decreased bone remodeling and increased bone mass (8, 14). The

increase in bone formation explains the profound drop in serum

calcium, phosphate, and magnesium levels. Other contributing

factors include functional or relative hypoparathyroidism and

reduced intestinal calcium absorption caused by a decrease in 1-25

dihydroxycholecalciferol levels. After surgical intervention, there was

a marked increase in remineralization, more pronounced compared

to patients with other forms of hyperparathyroidism, such as

secondary and tertiary hyperparathyroidism in kidney disease (37,

38). One possible explanation is, besides biological differences, the

young age of the patient at surgical intervention, probably before the

reaching of the peak bone mass.

Some studies have attempted to identify risk factors for HBS

development. Latus et al. evaluated 84 patients who underwent

parathyroidectomy and found that HBS developed in 43 patients

(51%) after surgery. Lower preoperative calcium levels and

younger age at the time of surgery were significant predictors of

HBS (39). Whether young age can be a risk factor for HBS is

unclear; the authors hypothesized that the increases in bone

formation and osteoblast activity after parathyroidectomy

are more pronounced in younger patients than in older ones.

Lo-Yi Ho et al. focused on secondary hyperparathyroidism in

patients undergoing dialysis, and sex (male), younger age, body

weight, and serum preoperative alkaline phosphatase and calcium

levels were found to be predictors of HBS. The preoperative use

of active vitamin D analogs had no significant effect on HBS

development (40).

In this context, two studies aiming to create a predictive risk

system to develop HBS in patients with renal hyperparathyroidism

have been recently published (41, 42). Ramesh et al. observed that

elevated preoperative serum PTH and ALP levels are identified as

significant predictors, leading to a two-point scoring system with

96.8% diagnostic accuracy (41). Our case report supports the

validity of this risk system also in XLH: our patient presented

with preoperative values of PTH higher than 1000 pg/ml and

alkaline phosphatase higher than 150 U/L) and developed HBS.

Otherwise, Amjad et al. established for patients with end-stage

renal disease undergoing parathyroidectomy for secondary

hyperparathyroidism a risk score based on factors such as age,

dialysis duration, and Elixhauser score, which effectively stratified

HBS risk, ranging from 8% to 44%. The tool provides a poor

positive predictive value (20.3%) but an excellent negative

predictive value (89.3%) (42).

Regarding potential pharmacological therapy to prevent HBS,

the literature offers conflicting data. Some authors have suggested

that preoperative calcitriol therapy could prevent HBS development
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after surgery (43). However, Heath demonstrated in the

development of severe hypocalcemia after parathyroidectomy no

difference between the calcitriol-treated and untreated groups (44).

A recent study retrospectively evaluated 19 patients who

underwent parathyroidectomy (45). Among the 11 patients

treated with zoledronic acid preoperatively, none developed HBS,

whereas HBS developed in three of the eight patients without

pretreatment. Similarly, Lee et al. demonstrated that none of the

six patients treated with clodronate or pamidronate had

postoperative complications, whereas hypocalcemia developed in

9 out of the 17 without treatment (46). In a case series of 46 patients

with severe bone disease, the retrospective evaluation revealed that

HBS developed in only 4% of patients who received

zoledronate (47).

Conversely, some case reports have shown that various

bisphosphonates (including intravenous administration of

pamidronate) (48) and zoledronic acid (49) were not effective in

preventing HBS in patients with hyperparathyroidism. In a case

report of parathyroid carcinoma, intravenous administration of

pamidronate (90 mg intravenous twice) failed to prevent HBS after

surgery (50). A recent meta-analysis that only included two studies

supported the protective role of bisphosphonates for postoperative

HBP in patients undergoing parathyroidectomy for primary

hyperparathyroidism (risk ratio, 0.12; 95% CI, 0.02–0.89, I2 = 0%) (51).

In our case, the patient’s calcium levels and the rapid growth of

the parathyroid glands, as demonstrated by neck ultrasonography,

led us to choose total parathyroidectomy as the best treatment

strategy. The risk of HBS development was high because of the long

history of hyperparathyroidism (nearly 8 years), phosphate therapy,

and young age. To avoid possible complications of hypercalcemia

(calcium levels also reached 3.24 mmol/L), as mentioned earlier, the

patient was treated with cinacalcet and, 3 weeks before surgery, oral

calcitriol. We chose calcitriol instead of bisphosphonate in the

preoperative management because of conflicting data regarding

HBS prevention with bisphosphonates and the risk of poor BMD

increase after parathyroidectomy associated with this class of

medication (52). Despite calcitriol therapy, our patient developed

HBS. In this case, longstanding hyperparathyroidism and XLH

created an enhanced bone turnover in this patient, as evidenced

by a significant gain in bone mass after surgery, which may have

impeded HBS prevention. In addition, considering inappropriately

normal levels of PTH during the profound hypocalcemia, it is not

possible to exclude that concomitant transient hypoparathyroidism

could have played a role in the long-standing hypocalcemia

experienced by our patient. However, it is noteworthy that HBS

best explains the low phosphate level. The possibility of multiple

contemporary causes of hypoparathyroidism in the postoperative

setting of patients affected by tertiary hyperparathyroidism for XLH

should be considered in patients’ management.

Only 3 years after the parathyroid gland surgery for tertiary

hyperparathyroidism was burosumab therapy initiated [the FDA

approved it in 2018] (53). Burosumab is an antibody that inhibits
Frontiers in Endocrinology 07
the action of FGF23, which is responsible for phosphate renal

leakage in XLH. This treatment significantly improved the

patient’s quality of life, reducing symptoms and freeing him from

conventional daily therapy (54). Despite the limited body of

research that comprehensively assessed the effect of burosumab

on adults, as well-summarized in a recent review (55), a single-arm,

open-label study focused on long-term safety and effectiveness by

evaluating biological markers, pain levels, and functional ability

scores. Notably, this study demonstrated the ability of burosumab

to significantly reduce circulating PTH levels by week 72 of

treatment (56), echoing our patient’s experience (already evident

after 3 months of treatment). Although further research on

burosumab therapy in adults is warranted, this innovative

treatment is expected to protect patients with XLH against a

range of complications, including tertiary hyperparathyroidism.
4 Conclusions

This clinical case unravels the complex treatment of tertiary

hyperparathyroidism in patients with XLH, shedding light on the

absence of clear preoperative management guidelines. Although

parathyroidectomy is an essential step, it can frequently be fraught

with the potential for HBS, which, in turn, may prolong the

hospitalization. All these conditions require a multidisciplinary

approach, including endocrinologists, nephrologists, and

surgeons. Burosumab therapy holds great promise in reducing the

incidence of this and other side effects in patients with XLH,

improving the quality of life of treated patients.
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