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Abstract

Paediatric phaeochromocytomas and paragangliomas (PPGLs), though rare tumours,

are associated with significant disability and death in the most vulnerable of patients

early in their lives. However, unlike cryptogenic and insidious disease states, the

clinical presentation of paediatric patients with PPGLs can be rather overt, allowing

early diagnosis, granted that salient findings are recognized. Additionally, with

prompt and effective intervention, prognosis is favourable if timely intervention is

implemented. For this reason, this review focuses on four exemplary paediatric

cases, succinctly emphasizing the now state‐of‐the‐art concepts in paediatric PPGL

management.
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1 | INTRODUCTION

The chromaffin cell tumours phaeochromocytoma and paraganglioma

(PCC, PGL, collectively PPGL) produce and release catecholamines.

Although paediatric PPGLs are a rare entity (estimated incidence: 1–2

per 1,000,000 person‐years), they are nevertheless associated with

substantial morbidity and mortality if unrecognized; thus, the gravity of

prompt recognition and effective management cannot be overstated.1–5

Paediatric PPGL patients are frequently symptomatic (64%–93%; with

headaches: 39%–95%; diaphoresis: 90%; and palpitations: 53%) and

hypertensive (about 90%), with an underlying heritable syndrome (about

80%) and initially present with advanced (multifocal/metastatic) disease

(up to 62%), often permitting a rapid diagnosis once key features are

recognized.6–11 Given the rarity of paediatric PPGL and the grave

importance of this disease, we herein provide four illustrative paediatric

cases. Paediatric PPGLs are often heritable and rely heavily upon a

pathologic diagnosis and functional imaging for evaluation, while also,

usually, mandating surgical resection as the gold standard for treatment.

As such, these cases will showcase up‐to‐date concepts in

histopathology, genetics, imaging, and perioperative management.

2 | CASE 1: HISTOPATHOLOGY

A healthy 13‐year‐old male with a positive paternal history tested

positive for the same SDHB pathogenic variant. Though he was

asymptomatic with negative biochemical testing, conventional imaging

studies (computed tomography [CT]/magnetic resonance imaging
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[MRI]) revealed a tumour located on the anterior dome of the bladder,

which was subsequently avid on 68Ga‐DOTA(0)‐Tyr(3)‐octreotate

(68Ga‐DOTATATE) positron‐emission tomography/CT (PET/CT) and
18F‐fluorodeoxyglucose (18F‐FDG) PET/CT. Surgical resection was

planned.

During the operation, a consultation was requested to confirm

margin‐free adjacent tissue to the bladder wall upon tumour

resection (1A). Gross dissection revealed a 2 × 2 × 1 cm sample with

a tumour measuring 0.8 × 0.7 × 0.6 cm (1B) brown‐tan in colour (upon

bisection) and glistening pink‐tan bladder mucosa.

Haematoxylin and eosin (H&E) staining of the tumour

demonstrated cells—with round hyperchromatic nuclei and stippled

chromatin—arranged in nests with intervening fibrovascular septa

(Figure 1; 1C). Subsequent immunohistochemical stain demonstrated

granular cytoplasmic positivity with chromogranin A staining (Figure 2A),

diffuse cytoplasmic positivity with synaptophysin staining (Figure 2B),

net‐like sustentacular cells highlighted by S100 staining (Figure 2C), and

a Ki‐67 index of less than 1% (Figure 2D; 1D). SDHB staining was

negative in tumour cells and positive in adjacent cells (Figure 3; 1E).

Pankeratin staining with cytokeratin AE1/AE3 and CAM 5.2 were

negative (1F). Further testing was unnecessary and therefore omitted

(2G). Taken together, these findings are consistent with a PGL and

negative for urothelial carcinoma.

Key learning points

• 1A: Endeavour for negative tumour margins when resecting

PPGLs. Although not statistically significant (p = .713), macrosco-

pically positive margins upon PPGL resection are associated with

far less overall survival time (90 months) compared to completely

negative surgical margins (143 months), while negative margins are

associated with low recurrence rates (3.6%–5.1% local recurrence;

median duration: 70 months).12,13

• 1B: The size of the primary tumour correlates with risk of

metastasis and 5‐year survival; this is especially true for SDHB‐

mutated PPGLs.14 Metastasis amongst SDHx‐mutated tumours is

heterogenous (SDHA: 0%–14%; SDHC: rarely metastatic; SDHD:

<5%), with SDHB being the most metastatic (34%–71% metastasis)

with 36% 5‐year survival.15–17 In SDHB‐mutated PPGLs, a primary

tumour ≥4.5 cm is associated with earlier metastasis (p = .003) and

tumours >5.5 cm are associated with worse survival (p = .008).14

• 1C: H&E staining is adequate for recognizing key features of

PPGLs, thus allowing for a rapid preliminary diagnosis. Hallmark

features on H&E staining include nested architecture (“Zellballen”)

and “salt and pepper” chromatin patterns. Request chromogranin

(1), synaptophysin (2), and S100 (3) staining for suspected PPGLs

as these are the three (1–3) important immunohistochemical stains

used to confirm the diagnosis.

• 1D: Ki‐67 index is often, although not always, a useful

proliferative index associated with metastasis. Previous studies

have shown nonmetastatic PPGLs to have a Ki‐67 index of

approximately 1%–2% with metastatic PPGLs having a Ki‐67

index of approximately 4.5%–10% (p < .001).18 Here, the Ki‐67

index (Figure 2D) was <1% in this patient with nonmetastatic

disease.

• 1E: If suspicious features are present, such as a positive family

history, a PGL, and young age, as in this patient, perform SDHB

immunostaining on the tumour. As a tumour suppressor gene,

subsequent staining, accordingly, revealed absent SDHB

(Figure 3). SDHB staining can rapidly be performed, thus

expediting a preliminary molecular diagnosis in familial and other

cases (vs. send‐out genetic testing).3,19

• 1F: PGLs are rare; therefore, more common and anatomically likely

cancers (here, urothelial carcinoma) should be considered. Panker-

atin staining was performed using the combination of cytokeratin

F IGURE 1 Bladder tumour was stained with haematoxylin and eosin shown here at ×10 magnification displaying a nested architecture with
intervening fibrovascular septa. The inlet image in the figure is magnified to ×20 showing round nuclei with varying patterns of both
hyperchromatic and stippled chromatin.
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AE1/AE3 and CAM 5.2, both of which showed immunonegativity

in the tumour cells, excluding urothelial carcinoma.

• 1G: The best diagnostic approach should omit costly and

unnecessary studies. A summary of immunohistochemical stains

and their findings in PPGL are tabulated in Table 1.

3 | CASE 2: GENETICS

A 20‐year‐old female presented to the Emergency Department with

abdominal pain and was incidentally found to have a 3.8 cm right

adrenal mass on abdominopelvic CT suspicious for a PCC.

Subsequent biochemical testing demonstrated elevated plasma

normetanephrine (approximately 12 times the upper reference limit,

URL) and normal plasma metanephrine with positive uptake in a right

adrenal mass on 18F‐fluorodopa (18F‐FDOPA) PET/CT. She was

started on prazosin and referred for surgical intervention.

Subsequent right adrenalectomy was performed and germline

testing (2A) from peripheral blood was negative, while somatic testing

of the tumour itself (2B) was positive for a pathogenic variant in VHL

c.238A > G (p.Ser80Gly, 2C) at 33% variant allele frequency. The

patient was then lost to follow‐up precluding the opportunity for

further genetic counselling and screening (for other abnormalities

associated with VHL pathogenic variants [2D]).

F IGURE 2 The figure includes four (A–D) immunostains performed on the bladder tumour. (A) Chromogranin staining shows granular
cytoplasmic positivity in the tumour cells. (B) Synaptophysin shows diffuse cytoplasmic positivity in the tumour cells. (C) S100 staining shows the
supportive sustentacular cells staining positive with the tumour cells staining negative. (D) Ki‐67 is shown in a region with the highest staining at
×20. Note less than 1% of the tumour cell nuclei stained positive with Ki‐67.

F IGURE 3 SDHB staining is lost in the tumour cells but retained in the cells of the intervening septa.
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Key learning points

• 2A: PPGLs are the most heritable tumour with over 27 known

susceptibility genes; therefore, genetic testing, even in the

absence of family history, should be performed in all patients.20–22

Notably, 70%–84% of paediatric PPGL patients have a known

causal pathogenic variant, most commonly in the VHL gene (VHL,

27%–51%) and the succinate dehydrogenase subunit genes

(collectively referred to as SDHx, 13%–39% in SDHB and

8%–10% in SDHD) and less often in the ret proto‐oncogene

(RET, causing multiple endocrine neoplasia type 2, MEN‐2,

0.6%–10%) and neurofibromin 1 gene (NF1, causing neuro-

fibromatosis type 1 or NF1, 1%).5–8,10,11,23–26

• 2B: Paediatric PPGL patients should receive genetic counselling

and consideration of both germline (e.g., blood, buccal swab, or

saliva) and somatic genetic testing (tumour tissue itself). This is

because about 30%–40% of genetic variants in PPGLs are somatic,

not germline.20 Next‐generation sequencing, including exome

sequencing, should be strongly considered if a genetic driver

variant is not initially identified, recognizing the extensive genetic

nature of these tumours.22

• 2C: Note that VHL‐mutated tumours have prototypical findings

such as a noradrenergic biochemical phenotype (producing

predominantly norepinephrine) in contrast to RET‐mutated

tumours (MEN‐2) with an adrenergic biochemical phenotype.27

Further, a salient feature of VHL tumours is avid uptake on
18F‐DOPA PET/CT. Finally, it is also important to recognize that if

a genetic variant such as VHL is identified beyond tumour tissue

(e.g., a mosaic or germline variant), just like in MEN‐2 and NF1,

then patients should be screened for associated syndromic

abnormalities (such as hemangioblastomas in the brain and/or

eyes or renal cell carcinoma in patients with VHL syndrome).28

• 2D: Given the high frequency of causal genetic variants found in

PPGL, genetic counsellors and medical geneticists are essential

members of a multidisciplinary team as they can aid in discussing

the implications of genetic findings to patients/parents and inform

aspects of management (such as screening for associated

abnormalities).29,30

4 | CASE 3: IMAGING

A 15‐year‐old male with a history of autism spectrum disorder with

global developmental delay and multiple secretory PGLs with a

known SDHB pathogenic variant was referred to our institution. Upon

evaluation, he had an elevated plasma norepinephrine (3.4× URL),

normetanephrine (13.4× URL), and chromogranin A (8.5× URL).

Whole‐body CT, 18F‐FDOPA, and 18F‐FDG PET/CT revealed a

3.8 × 3.6 cm right carotid body PGL (Figure 4A–D, red arrows), a left

periaortic PGL (Figure 4A–D, green arrows), and multiple bone

metastases (3A). Initial 68Ga‐DOTATATE PET/CT was omitted as it

was unavailable at our institute at the time of the evaluation (3B).

The patient subsequently underwent a right carotid artery occlusion

test and embolization followed by palliative surgical resection of the

right carotid body PGL as this lesion was causing compressive

symptoms. Re‐evaluation 1.5 years later demonstrated an elevated

plasma norepinephrine (1.2× URL), normetanephrine (2.5× URL),

chromogranin A (2.0× URL), and 3‐methoxytramine (1.9× URL). Imaging

studies with whole‐body CT, 68Ga‐DOTATATE PET/CT, 18F‐FDOPA

PET/CT, and 18F‐FDG PET/CT revealed a 3.5 × 2.5 cm recurrent/

residual tumour in the right neck region (Figure 4E–G, red arrows) and a

1.7 × 1.5 cm left periaortic PGL (Figure 4E–G, green arrows; 3C).
68Ga‐DOTATATE PET/CT revealed bone lesions (Figure 4E, blue

arrows) that were not noted on 18F‐FDOPA PET/CT (Figure 4F)

or 18F‐FDG PET/CT (Figure 4G; 3D). An interval increase in bone

metastases was noted and 123I‐metaiodobenzylguanidine (123I‐MIBG)

scintigraphy was obtained to determine the suitability of 123I‐MIBG

therapy (3E). Unfortunately, the patient was lost to follow‐up.

Key learning points

• 3A: Both anatomic (CT/MRI) and functional (various PET scans)

imaging must be performed in PPGL patients. Functional imaging

modalities, however, are indispensable in evaluating, monitoring,

and treating these patients and rely upon radiopharmaceuticals

that bind to/enter PPGLs with greater specificity, providing an

exceptional characterization of tumours. These radiopharmaceu-

ticals include conjugated radiolabeled somatostatin analogues

(68Ga‐DOTATATE, binding somatostatin type 2 receptors),
18F‐FDOPA (entering via the L‐type amino acid transporter 1),

the norepinephrine analogue 123I‐MIBG (entering via nor-

epinephrine transporters), and 18F‐FDG (radiolabeled glucose

entering via glucose transporters), a nonspecific oncologic

radiopharmaceutical.31–33 Often, functional imaging with
68Ga‐DOTATATE or 18F‐FDOPA PET/CT is able to locate tumours

in unusual locations (e.g., cardiac paragangliomas), which are not

localized by anatomic imaging.34 64Cu‐DOTATATE PET/CT is an

alternative to 68Ga‐DOTATATE PET/CT, which performs similarly

to 68Ga‐DOTATATE based on initial results in PPGL.35

• 3B: Whole‐body CT/MRI and 68Ga/64Cu‐DOTATATE PET pro-

vide the best initial imaging approach for metastatic paediatric

PPGL.36 68Ga‐DOTATATE had superior per‐lesion sensitivity

(93.5%) compared to 18F‐FDG (79.4%), and CT/MRI (73.8%) in

the detection of metastatic PPGLs, except for abdominal lesions

TABLE 1 Summary of immunohistochemical stains utilized in the
diagnosis of phaeochromocytoma and paraganglioma (PPGL).

Immunohistochemical stain Staining pattern in PPGL

Chromogranin Cytoplasmic granular positivity

Synaptophysin Cytoplasmic diffuse positivity

S100 Positive in sustentacular cells
(negative in tumour cells)

INSM‐1 Nuclear positivity

Ki‐67 Positive in actively proliferating cells

GATA‐3 Variable positivity but nonspecific

SDHB Negativity in tumour cells signifies
SDHB protein loss
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outside the liver and adrenal glands (best characterized by
18F‐FDG PET/CT).36

• 3C: Obtain biochemical evaluation with plasma metanephrines,

anatomic imaging with CT or MRI, and functional imaging with

68Ga/64Cu‐DOTATATE PET/CT 3–6 months postoperatively. Impor-

tantly, although CT and MRI can be complementary, clinical

circumstances should dictate the best overall decision across practice

settings.37 CT is better for visualizing lung lesions and can be

F IGURE 4 The axial computed tomography (CT) (A, B) images and maximum intensity projection images of 18F‐fluorodopa.
18F‐fluorodeoxyglucose images from the initial visit reveal a 6.8 × 3.8 cm right carotid body PGL (red arrow, A, C, and D) and a 3.8 × 3.6 cm left
periaortic PGL (green arrow, B–D) along with multiple bone metastases (C, D). The patient subsequently underwent right carotid body tumour
resection, which was proven to be a PGL on histopathology. Follow‐up imaging (E–G) after 1.5 years with 68Ga‐DOTA(0)‐Tyr(3)‐octreotate
(68Ga‐DOTATATE) (E), 18F‐fluorodopa (F), and 18F‐fluordeoxyglucose (G) demonstrate a 3.5 × 2.5 cm recurrent/residual tumour in the right
carotid body region (red arrows, E–G) and a significantly smaller left periaortic PGL (green arrows, E–G). Further, the number of bone metastases
has increased (size and number) compared to the initial evaluation. On subsequent evaluation, 68Ga‐DOTATATE (E) was found to be the superior
radiopharmaceutical as it detected additional small bone metastases (a few are shown by the blue arrows in panel E).

450 | NAZARI ET AL.
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performed rapidly, often obviating the need for sedation; this benefit

is offset by radiation exposure.37 MRI better visualizes liver and bone

lesions and avoids radiation exposure, but is more expensive and

requires longer scanning times, which may necessitate sedation.5,38

• 3D: Serial re‐evaluation (“follow‐up”) in patients with PPGLs must

be tailored to tumour location and/or underlying genetic profile

and should utilize functional imaging scans. The following

functional imaging radiopharmaceuticals are the preferred choices

based on the most recent nuclear medicine society guidelines and

recent research:

○ 68Ga‐DOTATATE: Cluster 1A genes (especially SDHx), unknown

pathogenic variants, head and neck, metastatic, and metastatic

paediatric SDHx PPGL.31,32,36,39–43

○ 18F‐FDOPA and 123I‐MIBG scintigraphy: Cluster 1B and 2

genes.31,42,44,45

○ 18F‐FDOPA: Apparently sporadic PCC.46

• 3E: Obtaining 68Ga/64Cu‐DOTATATE PET/CT and 123I‐MIBG

scintigraphy can directly inform targeted radiotherapy as the

same radiotracer used to image these tumours can be used to

deliver targeted radiation with 177Lu‐DOTATATE and high‐ or

low‐specific activity 123I‐MIBG respectively.47,48

5 | CASE 4: PERIOPERATIVE
MANAGEMENT

A 12‐year‐old male with a paternally inherited VHL pathogenic

variant was found to have elevated urine metanephrines. Subsequent

abdominopelvic CT found bilateral adrenal masses (right:

3.9 × 3.5 × 5.5 cm; left: 2.1 × 2.3 × 3.2 cm) and 68Ga‐DOTATATE

PET/CT exhibited bilateral adrenal avidity. Findings were consistent

with PCC. The patient was evaluated in our clinic and planned for a

future bilateral partial adrenalectomy.

Two weeks preceding admission, the patient's blood pressure and

heart rate ranged from 99 to 120/62–78mmHg (4A) and 84–129beats

per minute, respectively. Doxazosin 1mg daily was started (4B). Upon

admission 7 days before the operation, repeat biochemical testing

demonstrated elevated plasma 3‐methoxytyramine, chromogranin A,

norepinephrine and normetanephrine (4C). Five days before the

patient's operation, the blood pressure remained elevated and an

echocardiogram was obtained. Doxazosin was increased to 1mg twice

daily and maintenance fluids (73mL/h for a weight of 33 kg) were

started while encouraging oral hydration and a diet high in sodium (4D).

The echocardiogram did not demonstrate chamber dilation or hypertro-

phy and biventricular systolic and diastolic function were grossly intact

(4E). Two days before the operation, atenolol 12.5mg twice daily was

added for sinus tachycardia (heart rates of 100–112 beats per minute).

The day before the operation, maintenance fluids were increased by

25% (to 91mL/h). The morning of the operation, the blood pressure was

99/50mmHg and the heart rate was 79 beats per minute. Doxazosin

was given, atenolol was held (4F), and 25mg of oral hydrocortisone was

given (4G). Intraoperatively, the patient was given 1600mL of

intravenous (IV) crystalloid, 50mg of IV hydrocortisone and two

0.1mg/kg boluses of IV nicardipine (4H).

Postoperatively, the patient's blood pressures remained stable

on 50 mL/h of IV crystalloid, and 25 mg of hydrocortisone was

given daily until a cosyntropin (120 μg) stimulation test was

performed, with cortisol levels of 10.2, 14.5 and 15.6 at

0, 30 and 60 min after cosyntropin administration, at which point

the patient was transitioned to 10 mg of hydrocortisone in the

morning and 5 mg of hydrocortisone in the afternoon. The patient

has subsequently been followed closely by endocrinological

surgery and the dose has been tapered with plans for eventual

cessation.

Key learning points

• 4A: Use age‐specific blood pressure percentiles in paediatric

patients <13 years old. Prompt treatment should be provided for

patients with stage II hypertension (systolic BP ≥95th percentile +

12mmHg or ≥140/90mmHg, whichever is lower), and we prefer

to treat patients so that their goal BP is <90th percentile.49

• 4B: α‐Adrenoceptor blockade should precede β‐adrenoceptor

blockade. This is because blocking β2‐adrenoceptor‐mediated

vasodilation can allow for unopposed α1‐adrenoceptor‐mediated

vasoconstriction, worsening hypertension.50 For this same reason,

beware of IV labetalol as monotherapy in paediatric patients with

PPGL as it provides 1:7 α:β‐adrenoceptor blockade, thus precipi-

tating hypertension.51

• 4C: The metabolites of catecholamines are used to screen for

PPGL with an elevation of >2× URL being concerning for a PPGL.

Age‐adjusted cutoffs must be used for normetanephrine

(a metabolite of norepinephrine), and the following equation:

(2.07 × 10−6 × age3) + 0.545 can approximate the URL in nmol/L.

Note 3‐methoxytyramine (a metabolite of dopamine) and meta-

nephrine (a metabolite of epinephrine) have a URL of 0.10 and

0.45 nmol/L and do not need to be adjusted for age.52

• 4D: Patients with PPGLs have reduced intravascular volume.

Immense α1‐adrenoceptor‐mediated vasoconstriction leads to

(1) extravasation of fluid out of the vascular space and (2)

pressure natriuresis.53,54 Consequently, PPGL patients have an

approximate 15% decrease in intravascular volume, or about

500 mL in the average person.55 Thus, when giving vasodilating

(e.g., α‐adrenoceptor‐blocking) agents, hypotension can occur

as the vascular space expands, while the remaining intravascular

volume is often insufficient.56 It is, therefore, prudent to begin

hydration and salt intake when initiating α‐adrenoceptor‐

blocking agents or when removing a PPGL to avoid/mitigate

this hypotension.57

• 4E: Consider obtaining echocardiograms in PPGL patients.

Hypertension‐ and/or catecholamine‐induced myocardial remodel-

ling can occur in PPGL patients, compromising proper myocardial

function.58 An important example of acute cardiomyopathy is

‘stress’ or ‘Takotsubo‐like’ cardiomyopathy (seen in 1.4%–5.6% of

adult PPGL patients), whereby myocardial contraction is regionally

suppressed but in the absence of a causative coronary occlu-

sion.59–61 Therefore, obtain an echocardiogram in PPGL patients

with a history of hypertension, signs/symptoms of heart failure, or

rapid reduction in blood pressure.51
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• 4F: Calibrate preoperative adrenoceptor blockade to clinical

circumstances. Accordingly, obtain a heart rate and blood pressure

1–2 h preoperatively. In patients who are hypertensive and

tachycardic, provide both α‐ and β‐adrenoceptor blockade. In

patients otherwise without hypertension or tachycardia, consider

the impact of administering immediate preoperative blockade on

intra‐/postoperative hemodynamic stability and hold blockade if

patients are hypotensive or bradycardic to avoid postoperative

‘overshoot’.

• 4G: Intraoperative and immediate postoperative hypotension is

commonly due to (1) a relative decrease in intravascular volume

(see 4D), (2) bleeding or (3) adrenal insufficiency in patients with

adrenal procedures, and less often due to (4) suppression of

myocardial contractile force (see 4E) or (5) a condition leading to

obstructive shock (pulmonary embolism, abdominal compartment

syndrome, etc., depending on the surgery).57,62 Patients undergoing

adrenal procedures (here a partial adrenalectomy) are at risk of

postoperative adrenal insufficiency; thus, IV hydrocortisone is

provided before anaesthesia induction (usually 50–100mg) and then

treated with IV hydrocortisone every 8 h (doses vary between 50 and

100mg).62,63 Taper over the next 24–48 h transitioning to oral

hydrocortisone (10–12mg× body surface area in mg/m2) if the

patient can tolerate oral medications and if the postoperative course

is otherwise uneventful without additional physiologic stressors.62,63

Then, consider cosyntropin stimulation testing 48–72 h after the

operation as this informs ongoing dosing/management.62

• 4H: Calcium channel blockers are valuable adjunctive agents when

acutely treating catecholamine‐induced hypertension and sinus

tachycardia. These agents may be added to or in some cases may

be used in place of adrenoceptor‐blocking agents.51,64 We use oral

amlodipine (1–5 years old: 0.1–0.6mg/kg/dose up to twice daily,

maximum daily dose: 5mg/day; >5 years old: 2.5–10mg/day) or oral

nifedipine (0.2–0.3mg/kg/dose up to three times a day) for

catecholamine‐induced hypertension, diltiazem (0.5mg/kg/dose up

to four times a day, maximum dose 3.5mg/kg/day) for

catecholamine‐induced sinus tachycardia, and oral verapamil

(2–3mg/kg/dose up to three times a day, maximum dose 480mg/

day) when both hypertension and sinus tachycardia are present.51,65

Importantly, avoid diltiazem and verapamil in young children

(especially those under the age of 2 years old) as these agents can

cause life‐threatening myocardial suppression. For this same reason,

although verapamil and diltiazem should be avoided when patients

are already on β‐adrenoceptor‐blocking agents, close monitoring

(such as with continuous cardiac monitoring/telemetry) and serial

examinations for symptoms of heart failure is strongly advised if

patients are being treated with both classes of agents.65

6 | CONCLUSION

The foundations of managing paediatric PPGL patients relies upon

genetic determinants, pathologic diagnosis, functional imaging analy-

sis, and ultimately, operative intervention requiring commensurate

perioperative management. As these fields rapidly advance in the

realm of research, critical practice‐changing insights must also be

translated to clinical practice to afford optimal care.
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