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Introduction 

In children, early diagnosis of hypertension and its 

aetiology is essential to minimize long-term 

complications. In some instances, we have to look 

beyond the known causes of secondary hypertension 

to make the correct diagnosis. We describe the case 

of a patient where the cause of secondary 

hypertension was plausibly an external fixator. 

 

Case history 

A 7 year old Sri Lankan boy who was having right 

fibular hemimelia as a congenital malformation, 

underwent insertion of right sided Ilizarov frame 

(Figure 1).  

 

 
 Figure 1: Patient after insertion of Ilizarov frame  

 

He was found to have significant hypertension post-

operatively despite being normotensive before and 

during the surgery. The systolic and diastolic blood 

pressures ranged between 136 mmHg/160 mmHg 

and 90 mmHg /120 mmHg respectively post 

operatively. His height compatible 95th centile blood 

pressure values were 117/80 mmHg.  He did not 

have any symptoms attributable to hypertension.  
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Apart from the limb abnormality, past medical 

history was uneventful. He was developmentally 

normal and there was no family history of premature 

hypertension. His physical examination was normal 

apart from the repeatedly high blood pressure 

readings while receiving adequate pain relief. He 

was averagely built with no external evidence of 

syndromic illnesses known to be associated with 

secondary hypertension (e.g. Cushing’s syndrome). 

 

He was extensively investigated for secondary 

hypertension. The full blood count, serum 

electrolytes, renal function tests, urinalysis, 

erythrocyte sedimentation rate, thyroid function 

tests and serum ionized calcium levels were within 

their respective reference ranges. The ultrasound 

scan of the abdomen with Doppler studies ruled out 

suprarenal masses or renal artery stenosis. A 24 hour 

urinary vanillyl mandelic acid (VMA) and 

metanephrine levels and serum cortisol were also 

within normal limits. Echocardiography ruled out a 

coarctation of the aorta as well as left ventricular 

hypertrophy. The latter feature along with the 

absence of any retinal changes ruled out long 

standing hypertension.  

 

Since the blood pressure readings were well above 

the 95th centile, the patient was started on low-dose 

of nifedipine three times a day with superadded 

prazosin.  These medications helped to bring down 

the blood pressure values towards the 95th centile for 

his height. Since the initial work up did not help to 

arrive at a diagnosis evaluation of renin and 

aldosterone levels were on the cards despite his 

normal serum electrolytes values and the lack of 

metabolic alkalosis.   

 

At this point the medical team decided to look for 

rare causes of hypertension, particularly those 

related to the recent surgery. There was a single case 

report of a child who was found to have high blood 

pressure after the application of a Taylor spatial 

frame (another form of circular external fixator for 

mid-shaft of tibia), after a road traffic accident. 

Several months later once the circular external 

fixator was removed, blood pressure reverted to the 

normal level1. However, ln our patient, we managed 

to tail off nifedipine and then prazosin while having 
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the external fixator in situ. He reached normal blood 

pressure reading 4 weeks after surgery. 

 

Discussion 

The association of hypertension with limb 

lengthening surgeries and application of an external 

fixator has been reported infrequently in the past. 

The pathophysiologic basis of hypertension in 

relation to the circular external fixators is not fully 

understood. It has been hypothesized that during the 

limb lengthening surgeries this phenomenon occurs 

secondary to the stretching of the sciatic nerve which 

could give rise to reflex vasoconstriction. When it 

comes to circular external fixators, hypertension 

may occur from the irritation of the nerve due to the 

changing the microenvironment of the limb leading 

to reflex vasoconstriction and subsequently 

hypertension1. An extensive retrospective study 

done in United Kingdom to evaluate the association 

between hypertension versus external fixators 

concluded that 12.2% (5/41) of cases had stage 2 

hypertension while on an external fixator (stage two 

hypertension defined as systolic or diastolic BP ≥ 

99th centile plus 5 mmHg)2.  

 

This case report highlights the importance of 

keeping this complication in mind when evaluating 

children for hypertension after an orthopaedic 

procedure such as application of circular external 

fixators. Routine blood pressure monitoring during 

the preoperative period helps to establish a baseline 

blood pressure for the child. Awareness of the 

association of hypertension following insertion of a 

circular external fixator, will reduce the need for 

extensive investigations for causes of secondary 

hypertension in children. Anticipation of this 

complication will enable timely commencement of 

antihypertensive medications in instances where the 

fixator cannot be removed and this will avoid the 

risk of complications of paediatric hypertension 

which otherwise has been reported previously2. 
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