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Objectives 

• To define HTN, HTN urgency and emergency 

• To review the new guidelines for HTN in children 

• To review the challenges in diagnosing neonatal HTN 

• To review the causes of neonatal HTN 

• To review the causes of secondary HTN in children and adolescents 

• To evaluate the child with HTN 

• To review indications for treatment 

• To review the management of HTN and its gency 

 

 



Case presentation 

• J.T. is 14 yr old boy, referred at July 2018 for HTN (from 132 to 160 
mm systolic,  90 diastolic).  

• Asymptomatic. No headache, No dysuria or urination problems.   

• No UTIs, No illicit drug use 

• No personal or family history of renal diseases or HTN.  

 



Clinical examination   
• Height 179 cm, weight 71.8 kg, manual BP 140/90 

• Normal physical examination 

 

 

Laboratory investigations  
• Urinalysis: sp grav -1.010; blood, leukocyte esterase and glucose negative, protein-neg.  

• U protein/creatinine 0.010 g/mmol (normal) 

• Serum creatinine 77 µM (CKiD eGFR 127 mL/min/1.73 m2) 

• Normal serum electrolytes, thyroid, uric acid and aldosterone 

 

 

 

 



ABPM 24 BP monitoring 
 
• Average BP was 141/87, load 65/78%.  

• 95% of BP is 137/85.  

• Night BP- 131/83- elevated.  



Abdominal US 

FINDINGS:  

• R kidney-10.4 cm. L. kidney-11 cm,   

• bilateral several scars along the renal cortex   

• loss of corticomedullary differentiation 

• mild dilatation of the collecting system on the left particularly the upper pole.  

• Doppler-normal 



Why is it important to diagnose and treat 
hypertension in childhood? 

• Prevent progression and target organ damage of the brain, eyes, 
heart, and kidneys   

• A study by Hanevoid demonstrated that severe target organ damage 
occurs in hypertensive children 

• 41% of the 129 hypertensive children and adolescents studied had left 
ventricular hypertrophy (LVH) by pediatric criteria, and 16% had LVH even 
when using adult criteria  

• If caught early, preventative measures can be taken to reduce risks for 
other comorbidities in childhood and adulthood 

 

 

 



Definition of Hypertension  

• Systolic or diastolic BP ≥ to the 95th % for age, gender and height or 
BP greater than 120/80 on three separate occasions 

• Appropriate BP cuff 

• Bladder should encircle the arm 80-100% 

• 2-3 cm above the ante-cubital fossa 

• Wrist and forearm BPs should not be used 



HTN Emergency and Urgency 

• Emergency 
• A severe symptomatic elevation in BP with evidence of potentially life 

threatening symptoms or acute target organ damage  
• Seizures, heart failure, papilledema, renal insufficiency 
• absolute degree of BP elevation is less important than whether end organ 

symptoms and/or damage is present 
• BP lowered no more than 25% over first 8 hrs 

 

• Urgency 
• A severe elevation in BP without severe symptoms or evidence of acute 

target organ damage  
• Acute process requires prompt intervention with IV meds 







Copyrights apply 



Neonatal BP 

• Incidence ~ 1% 
• Challenge in establishing norms 
• Can be measured with a Doppler 
• Correlation with Doppler and oscillometric measurements 
• Should not be done close to investigations or feeds  
• BPs are significantly higher when sucking on pacifier, crying, being tilted or 

held up 
• Asymptomatic or present with lethargy, seizures, coma, tachypnea, ICH, 

apnea, FTT, abdominal distension, polyuria, fever, cardiomegaly 
 

   Dionne, J., Flynn, J., Hypertension in the neonate 





















Who should be treated? 

• Symptomatic HTN- headache, seizures, visual disturbances, focal 
deficits, indications of heart failure 

• Stage 2 HTN 

• Stage 1 HTN persisting despite a trial of 4-6 months of non 
pharmacologic therapy. 

• Hypertensive end-organ damage- LVH. Retinal changes less common.  

• Any stage of HTN or high BP for patients with CKD  

• Any stage of HTN for patients with DM 

 





Management of the Obese Child with HTN 
 
 
• DASH approach(Fruits, veg ,low fat milk products, whole grain, fish, 

poultry, nuts) and low salt diet(3.1g/day in 3-4 yrs; 3.8g/day in older  

• Exercise (40minutes vigorous 3-5 days/weeks improve SBP by average 
6.6 mmHg)  

• Weight reduction (1mm fall for 1 kg reduction) 

• Stress reduction (breathing awareness meditation, yoga) 

  
Joseph T. Flynn et al .AAP guidelines on clinical management of hypertension in children &  adolescents Aug 2017 

 

 



Choosing the right anti-HTN meds 

• Depends on the etiology of HTN 

• Associated co-morbidities 

• Monitoring for adverse events 







Summary 

• Children >3 yrs seen in a medical setting should have their BP checked 
• If BP > 90th % by oscillometric measures, it should be repeated manually 
• If <3yrs with risk factors, then BP should be monitored e.g. renal disease, 

obesity 
• ABPM should be done to confirm HTN 
• Follow patients on meds q4-6wks until BP controlled 
• Children > 6yrs do not require extensive evaluation for secondary causes if 

they have a family hx, overweight/obese and do not have a P/E suggestive 
• It is pertinent to obtain a thorough history(including perinatal, dietary) and 

examination to id findings suggestive of secondary causes 
• Rpt ECHO q6-12mthly to monitor improvement or progression 



Summary 

• HTN failing lifestyle modification requires pharmacotherapy- ACE, 
ARB, Ca channel blocker or diuretic. 

• Renal and reno-vascular causes account for most secondary HTN. 

• Children with DM should be evaluated for HTN at each encounter. 

• Adolescents with HTN who need transitioning should have 
appropriate documented transfer of care. 

 



Diagnostic Challenge:The Face of a Reninoma 

INTRODUCTION 
Pediatric  hypertensive emergencies  are 

uncommon 
Encephalopathy is the usual  

manifestation 
Facial nerve palsy is a very rare 

presentation of severe hypertension 
Renal and reno-vascular problems 

account for most secondary hypertension 
in children 

Reninomas are a rare cause of severe 
hypertension 

 
 

 

CONCLUSIONS 

Peripheral facial nerve paralysis, a rare complication of 
severe hypertension, led to the diagnosis of reninoma 

 An abdominal MRI is the investigation of choice. 

Although generally benign,  long-term follow-up is 
warranted. 

  

 

 

METHOD/RESULTS  

METHOD/RESULTS 
 A 13-year-old female presented with a 3-day history 

of right facial numbness and swelling and 
longstanding headache. 

 Examination 

 Rt peripheral facial nerve paralysis  

 BP 198-215/130-146  

 No papilledema 

  Investigations  

 Plasma K 2.4mmol/L,  HCO3- 29mmol/L  

 Plasma renin  >10.3ng/L/s (normal 0.21-1.06)  

 Aldosterone 520 pmol/L (normal 111-860) 

 CT renal angiogram  

 Normal renal vessels  

 6 mm hypo enhancement - left kidney lower pole 

  MRI confirmed a 5 mm round lesion 

 Renal vein sampling  

 Elevated renin from left kidney.  

AIM 

 To describe the presentation and 
management of a reninoma in an adolescent 
presenting with a facial nerve palsy 
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Figure 4   
characteristic intracytoplasmic  
rhombhoid crystals 

 HTN controlled  with enalapril, amlodipine and hydrochlorothiazide  

 Robotic laparoscopic surgery, with direct intraoperative renal 
ultrasound imaging (fig.1), resulted in complete excision of the 
lesion. 

 Pathology 

 Lesion encapsulated, measuring 1.0cm 

 histological immunophenotype and ultrastructural findings 
(including intracytoplasmic rhomboid crystals) confirmed the 
diagnosis of reninoma ( figures 2-4) 

 Blood pressure remained normal off medications post surgery. (105-
110/62-70) 

 

 

DISCUSSION 

 

 

 

 

Figure  3  
CD34 staining of lesion  

 Mason 1st described association between peripheral facial nerve 
palsy and severe systemic hypertension  > a century ago [8, 9] 

  In  19 of  23 patients, normalization of  BP resulted in 
resolution of  facial nerve palsy. 

    Persistently uncontrolled HTN resulted in partial resolution of  
    facial nerve palsy 

It is postulated that facial nerve dysfunction occurs as a result of 

 swelling of the facial nerve in its bony canal associated with 
vessel engorgement 

 hemorrhage into the facial canal or in the facial nerve nucleus  

 ischemic stroke affecting postnuclear fibers of the nerve [8,11]  

Secondary hyperaldosteronism is responsible for hypokalemia 

The definitive treatment is resection of the reninoma 

Juxtaglomerular cell tumors (JCT)  features: 

 Rare  

 Originate from smooth muscle cells of juxtaglomerular 
apparatus and contain renin secreting cells [2,5] 

Karyotyping of a small number of these tumors revealed a 
common loss of chromosomes 9 and 11[6]  
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Figure 1  
lesion during  
ultrasound guided 
robotic  partial 
nephrectomy 

Figure 2  
Gross 
appearance 
of  
encapsulated 
lesion  on 
partial 
nephrectom
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