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• The advance in technology and the delay in 

kidney transplant lead to the prolongation 

of period of hemodialysis in children with 

CKD and the emergence of many 

complications.   



Common complications 



Cardiovascular complications 

• Intradialytic hypotension (IDH) 

• Paradoxical (intradialytic) hypertension 

• Cardiac arrhythmias 

 



Cardiovascular complications 
Adverse outcomes 



 

Cardiovascular complications 
Adverse outcomes 



 

20-30% 

Intradialytic hypotension 

(IDH) 



Intradialytic hypotension (IDH) 
Definition 



Yawing 

Cramps 

Intradialytic hypotension (IDH) 
Signs & symptoms 



 

Intradialytic hypotension (IDH) 
Mechanisms 



 

Intradialytic hypotension (IDH) 
Management 



Paradoxical (intradialytic) hypertension 

8-30% (no pediatric no.) 

Definitions 

• MAP of ≥15 mmHg during or 

immediately post dialysis 

• Hypertension during 2nd or 3rd hr 

of HD after significant UF 

removed 

•  BP that is resistant to UF 



“Optimal control of blood pressure in HD 

patients is via volume control NOT the use 

of antihypertensive agents” 



5-60% 





 

 

Patients who suffered a cardiac arrest at the time of dialysis 
were twice as likely to be dialysed against a 0 or 1.0 mEq ⁄ l 
potassium dialysate compared to controls, despite no 
difference in pre-dialysis serum potassium levels but levels 
below 4.0 mEq ⁄ l or higher than 5.6 mEq ⁄ l were associated 
with increased mortality. 



 



Neuromuscular complications 

• Dialysis disequilibrium syndrome 

• Hemodialysis-associated seizure (HAS) 

• Muscle cramps 

• Hemodialysis-related headache 

 

 

 

 



Definition 

CNS disorder described in 

dialysis patients characterized 

by neurological symptoms of 

varying severity due to cerebral 

edema 



Risk factors 



Pathogenesis 

Paradoxical 
CSF acidemia 

Organic 
osmolytes 
(idiogenic 
osmoles) 

 



Clinical diagnosis 



Prevention 
 

Children starting chronic dialysis or patients with acute 

kidney injury 
 

Slow and gentle HD to allow for the gradual reduction in plasma 

uremic toxin levels over a series of dialysis treatments. 
 

Dialyzers: smaller (less efficient) 

Dialysis time: 2 h 

Blood flow rate: 2–3 mL/kg/ min 

Dialysate flow rate:  maintaining the 2:1 dialysate: blood 

flow rate ratio.  

Fluid overload: Sequential HD (consider  CRRT) 

 
 



Prevention 

Children on maintenance HD suffering from recurrent 

episodes of DDS 
[ 

 

Higher dialysate sodium concentrations: increase in dialysate Na 

linear or stepwise manner from 135–137 mmol/L to 142–148 

mmol/L over the course of the dialysis session.  
 

 The most evidence-based maneuver  

  Counterbalance the rapid   in plasma osmolality from 

urea purification. 

  May stimulate thirst causing  interdialytic weight gain 

and hypertension. 



Hemodialysis-associated seizure (HAS) 

7%–50%  

Usually reported as generalized tonic-clonic seizures  



 

Hemodialysis-associated seizure (HAS) 

Causes 



 The efficacy of anticonvulsant drugs in treating or 
preventing seizures is poorly defined.. Readily dialyzable 
antiepileptics such as phenobarbital (PB) may increase 
the risk for HAS . 

  

 

 Administration of oral diazepam (0.3–0.5 mg/kg per 
dose) 30 min before each HD session may help to 
prevent recurrence of HAS. 

 

Hemodialysis-associated seizure (HAS) 

Prevention 



35-86%  

Lower extremities 

Mechanisms: 

• Rapid ultrafiltration 

• Intradialytic hypotension 

• Tissue hypoxia 



 

5-10% 

Hemodialysis-related 

headache 



Hemodialysis-related headache 
Diagnosis 



Inadequate 

dialysis Hypotension 

Early 

manifestation 

of CKD 

Dialyzer 

reactions 

Fluid and 

electrolyte 

changes 

Non-dialysis 

causes 

5-15% 



 



Diagnostic criteria 

1-5% 



Pathogenesis 



Treatment 

2.5-5 µg 



Treatment 

Physical treatment 

 Phototherapy 

 Acupuncture 

 Sauna 

 



Dialyzer reactions 



Type A Anaphylactic Type B Mild 

Incidence Rare (max 5/100000 dialyses) Common (3-5/100 dialysis) 

Onset Usually 1st min. 

Up to 30 min 

30-60min 

Symptoms Moderate-severe 

Anaphylaxis 

Itching, urticaria, cough, abdominal cramps, dyspnoea, burning 
collapse, death 

Mild 

Chest pain, back pain 

Causes Ethylene oxide (previously common, now rare; patients often have IgE 
anti-ethylene oxide antibodies) 

ACE inhibitors and AN69 membranes (activation of bradykini system 
by membrane amplified by ACEI 

Bacterial contamination of dialysis in high flux dialysis 

Reused dialyzers (bacterial contamination, endotoxin, unknown 
causes) 

Heparin allergy (rare) 

Acetate dialysate 

Unknown 

Complement activation? 

Treatment Stop dialysis immediately 

 

Clamp lines and discard 

Cardiopulmonary resuscitation if necessary 

Intravenous antihistamines, steroids and adrenaline (SC/IM) if severe 

Exclude other causes of chest 
pain 

Supportive 

O2 

Continue dialysis 

Outcome Can be fatal-seek cause Symptoms usually resolve 
after 30-69 min 

Dialyzer reactions 



• Hemodialysis is a necessary evil for many patients with 

ESRD, and one that is fraught with complications, with 

outcomes that are inferior to transplantation. 

• Hemodialysis is a life-sustaining procedure for the treatment 

of ESRD 

• Although technical advances in hemodialysis (HD) have made 

the procedure increasingly safe and well tolerated, there are 

still important acute complications that will be encountered 

by physicians responsible for patients receiving HD in both 

acute and chronic clinical settings.  

IDH 

Cardiac arrhythmia 

HAS 

Cramps 

Vomiting & nausea 

Itching 

Dialyzer reactions 



Complications of hemodialysis 

•  EARLY RECOGNIZE 

• TRY TO PREVENT 

• APPROPRIATELY TREAT 





 



MCQ 

1- Which of following statement is TRUE: 

 

A. Parenteral infusion of  hypotonic saline is 

effective in treating dialysis cramps 

B. Cerebral edema is not a consistent finding is 

dialysis disequilibrium syndrome 

C. Optimal control of blood pressure in HD patients 

is via volume control, not the use of 

antihypertensive agents 

D. None of the above 



MCQ 

2- If inter dialysis wt gain is >3%, the most 

prudent approach to ensuring patient safety is: 

 

A. Scheduling him for additional session 

B. Increase the UFR 

C. Decrease dialysate Na 

D. None of the above 



MCQ 

3- Which of the following is minimally dialyzable 

or nondialyzable medications: 

 

A. Angiotensin receptor blockers 

B. Calcium channel blockers 

C. Clonidine and carvedilol. 

D. None of the above 




