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Sinus bradycardia is a rare condition in healthy children. Different 

causes of bradycardia in pediatrics listed in literature for more than fifty 

years ago. Obstructive jaundice has been strongly linked to sinus 

bradycardia. Multiple studies on animals initiated to discover the 

possible underling mechanism. collectively, bile acid considers as the 

key role of obstructive jaundice induced bradycardia but other factors 

emerged including nitric oxide, endogenous opioids, TNF-α and atrial 

natriuretic pedtide (ANP). No sufficient data found in the literature 

about the exact mechanism of bradycardia and cholestasis on human 

subjects specially pediatrics so, in this paper we report an 11 year old 

girl who diagnosed with obstructive jaundice and sinus bradycardia. 
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Introduction:- 
Obstructive jaundice or cholestasis in pediatrics consider as uncommon but can be subsequently a critical medical 

condition in which hepatobiliary function is no longer maintained. It is estimated that cholestatic jaundice occur in 

about 1 in each 2500 term infants(1). The clinical presentation of jaundice or icterus will not be apparent unless the 

total serum bilirubin level is greater than 2.5- 3.0 mg/dL ( 42- 51 µmol/L ) and the direct/ conjugated 

hyperbilirubinemia when the level is greater than 1.0 mg/dL(1, 2). 

 

Sinus bradycardia is one of the disorders of sinus node function in which the sinoatrial (SA) node producing 

physiologically improper rhythm. Sinus Node Dysfunction (SND) is also rare in pediatric population and the clinical 

presentation and degree of severity is determined by varied factors including age, the presence and severity of 

coexisting systemic disease but  most of the patients are asymptomatic(3, 4). Different causes of sinus bradycardia 

have been mentioned in the literature long time ago including the conditions of jaundice and strongly linked to 

obstructive jaundice but the published studies never include pediatrics(5-7). First review of SND in pediatrics 

published in the beginning of nineties in which Kugler et al., mentioned that the obstructive jaundice is a 

nonsurgical cause of SND including sinus bradycardia(3).   

 

To the best of our knowledge, the literature is lacking the sufficient data or reports of the relation between the 

obstructive jaundice and sinus bradycardia in pediatrics. Therefore, in this paper we report 11 year old sickler girl 

who diagnosed with obstructive jaundice and sinus bradycardia.  

 

Case Report:- 

This is the history of 11 year 5 month old girl, known case of sickle cell disease with beta thalassemia trait on folic 

acid supplement and hydroxyurea who presented with classical picture of obstructive jaundice. She had one week 
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history of intermittent abdominal pain in epigastrium and right upper quadrant area with no radiation elsewhere 

specially post prandial. The pain became persistence increasing in the severity in the last two days and became 

associated to anorexia, vomiting, jaundice and tea colored urine. 

 

On examination, vital signs were ( Temperature 37C, Pulse 87bpm, Respiratory rate 20bpm, Blood pressure 107/72 

mmHg, Pain score 2/10). She was conscious, alert, pale and jaundiced ( sclera, skin and mucous membranes). 

Abdominal examination showed soft, lax abdomen with mild tenderness over epigastrium and right hypochondrium 

but no rebound tenderness nor murphy’s sign and the liver edge were palpable 3-4 cm below costal margin.  

 

The investigation were consistence with the history and physical examination which were suggestive of obstructive 

jaundice. CBC ( WBC 9.9 X10^9, Hgb 9.6 g/dL, platelets 447 X10^9, Reticulocyte 5.6%), Liver enzymes ( ALT 

652 U/L, AST 448 U/L,  ALP 316 U/L, Total serum bilirubin 273 µmol/L, conjugated 202 µmol/L, GGT 141 U/L), 

Lipase 20 U/L, Amylase 57 U/L, Serology of acute infection and the rest of the investigation including electrolytes 

and coagulation profile were within normal ranges.  

 

Abdominal ultrasound done in other hospital just one day before the presentation to our hospital showed dilated 

common bile duct(CBD), intra-hepatic biliary dilatation and gallbladder mud. Repeated abdominal ultrasound 

showed enlarged liver of 15.5 cm with no focal lesions, normal CBD and intra-hepatic biliary tract. 

 

She seen by pediatric surgery team, pediatric hematology and pediatric gastroenterology. The impression was 

resolving obstructive jaundice so, she kept NPO on intravenous hydration Ibuprofen when needed and Tazocine. She 

was clinically improving regarding her abdominal pain and urine color but she kept having elevated liver enzymes 

and serum bilirubin. Follow up abdominal ultrasound showed CBD measured 2.7cm, gallbladder (GB) partially 

distended with wall thickining, liver measured 14cm with increase echogenicity and no obvious intrahepatic biliary 

duct dilatation. Magnetic resonance cholangiopancreatography (MRCP) done showed cholecystitis and cholelithiasis 

(Image 1) . so, she prepared for surgery and laparoscopic cholecystectomy done revealed mildly inflamed GB with 

multiple stones. 

 

During her admission she experienced episode of bradycardia of heart rate reaching 45- 50 bpm even when she is 

asleep with maintaining her other vitals within normal ranges for her age. Surface electrocardiography (ECG) 

showed sinus bradycardia with no other abnormalities which was reviewed by the cardiology along her 

echocardiography result and no intervention was required for the time-being and to be followed with cardiology 

with repeated ECG. Post operatively, she still having bradycardia but less frequent and last liver enzyme were ( ALT 

89 U/L, ALP 157 U/L, Total serum bilirubin 58 µmol/L, conjugated 18 µmol/L, GGT 74 U/L). She discharged with 

good clinical condition with follow up appointments.  

 

Discussion:- 
It is well known that cholestasis is causing varies cardiovascular abnormalities includes sinus bradycardia(8). It's 

challenging to define bradycardia in pediatrics because it is age dependent, Kugler et al., defines the bradycardia in 

children based on age and method used to detect the heart rate (Table1)(3).  

 

Different theories tried to explain the mechanism of obstructive jaundice that leads to sinus bradycardia, so 

extensive researches and in vivo/ vitro experiments have been done(8)8. Bile acid has been strongly suggestive of 

the predominant factor which induce sinus bradycardia by inhibitory impact on the SA node and that achieved by 

the direct vagal stimulation (7, 9). Some studies supported this theory by clinical experiments on rats and rabbits 

hearts and recognized that the presence of bile acid in the circulation with high concentration in such concentrations 

found in obstructive jaundice patients is the key role of the inhibitory action (8, 9). Our patient had very high levels 

of serum bilirubin and that was the only explanation of her sinus bradycardia. 

 

Nitric oxide (NO) is consider as other factor that induces sinus bradycardia in cholestasis 8. It has a paracrine- 

acting effect on vascular smooth muscle cells that  regulates the cardiac contractile function (10, 11). NO produced 

in hepatocytes which associated with abnormal mitochondrial function and thus affects the hepatic energy 

metabolism(12). The production of hepatocytic nitric oxide found to be markedly increased in obstructive jaundice 

in multiple studies conducted on rats hearts (12, 13). Overall, these results suggest a negative regulatory effect of 

NO on cardiac myocytes in obstructive jaundice (8, 14). 
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Other studies suggest that endogenous opioids which found to be overproduced in cholestasis have indirect effect 

on the cardiovascular system by induce bradycardia possibly through vagal stimulation but the exact mechanism still 

not fully understood(15, 16).    

 

Different substances found to be increased in obstructive jaundice and suggested to have possible effect on induce 

sinus bradycardia like TNF-α and atrial natriuretic pedtide (ANP)(8). 

 

Although different researches identified the condition of obstructive jaundice – induced bradycardia and tried to 

explain the possible mechanisms, most of these studies conducted on animals. From our point of view the literature 

still lacking for more information regarding previously mentioned mechanisms on human subjects including 

pediatric population specially patients with higher risk to develop obstructive jaundice like in sickle cell disease 

(SCD)(17).  

 

Conclusion:- 
We concluded that obstructive jaundice can induce sinus bradycardia in pediatric. So in any patient with obstructive 

jaundice, heart rate should be monitored. Sinus bradycardia in patients with higher possibility to develop gallstones 

like patients with SCD obstructive jaundice must be consider as one of the differential diagnosis.  
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Table 1:-  Definition of bradycardia in children based on age and method used to detect the heart rate 

Method used Age Lower heart rate bpm 

24-Hour Ambulatory (Holter) 

ECG 

< 1 month < 60 bpm (sleeping) 

< 80 bpm ( awake) 

 1 month – 2 years < 60 bpm (sleeping) 

< 80 bpm ( awake) 

 2 – 6 years < 60 bpm 

 7 – 11 years < 45 bpm 

 Adolescents and young adults < 40 bpm 

 Athletes < 30 bpm 

Surface ECG Infants and children till 3 years < 100 bpm 

 3 – 9 years < 60 bpm 

Image 1: MRCP, Mild distended gallbladder, mild thickened wall and multiple 

intra-luminal filling defect including GB neck. CBD, common hepatic duct (CHD), 

right hepatic duct (RHD) and lift hepatic duct (LHD) measured 5.5mm, 6mm, 

4.3mm and 4.7mm respectively with focal narrowing seen at the region of the RHD 
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 9 – 16 years < 50 bpm 

 > 16 years < 40- 50 bpm 

ECG = Electrocardiography, bpm = beat per minute 
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