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Ascites in Children

• 3 Theories : The underfilling theory , The overfilling
theory and The peripheral arterial vasodilation hypothesis

• Ascites occurs in 44.1% of children with cirrhosis. But also
AVH/ALF (16.5–55%) and NCPH (12.8%).

• Ascetic Fluid Analysis:

• Plain Vial for Biochemistry; (Pr, Alb, SAAG ratio)

• EDTA for cells and

• 10ml directly in blood culture bottle (Senstivity 90%)

• Gram Stain is not recommended until perforation is
suspected as median concentration of bacteria in SBP is
only 1 organism/mL . (10% only positivity even in
centrifuged samples )



Ascites in Children

Procedure of paracentesis :
• Caution guidelines followed are: (a) avoid scars from

previous surgery; b) empty urinary bladder, (c) no
paracentesis through cellulites affected area.

• Major steps of the procedure are:
• Patient position in semisupine, lateral decubitus or

sitting,
• Puncture site midline 2 cm below the umbilicus; or

just lateral to rectus muscle
• IV catheter 16-22 gauge attached to a syringe is

inserted,
• Needle is inserted at a 45degrees aiming a “Z” tract
• Continuous negative pressure is applied and once fluid

appears in the syringe, introducer is removed and the
catheter is left in place



Ascites in Children (SAAG/SBP)

SAAG Ratio: The SAAG is the best single
test for classifying ascites into portal
hypertensive (SAAG >1.1 g/ dL) and non–
portal hypertensive (SAAG <1.1 g/dL) causes.
Exudate and Transudate are obsolete
Limitations of SAAG (a) falsely low if serum
albumin level <1.1 g/dL, b) Errors if samples
are not withdrawn at relatively same time,
patient is in shock or on diuretics (c) a
falsely high in chylous ascites
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Ascites in Children (SAAG/SBP)



Management of 
Ascites

Management of 
Ascites

Single Morning Dose
5:2 ratio SPR: Lasix

Response Time 48 hrs

Single Morning Dose
5:2 ratio SPR: Lasix

Response Time 48 hrs
50mg/kgx 8 hrly50mg/kgx 8 hrly

7.5mg/kg OD7.5mg/kg OD

Na
1 -2mEq/kg/d 
for infants 
and children, 

Na
1 -2mEq/kg/d 
for infants 
and children, 

44 to 88 
mEq/d for 
adolescents
(1gm=44meq)

44 to 88 
mEq/d for 
adolescents
(1gm=44meq)

LVP :-50ml/kg of dry body wt.
Under albumin cover 0.5-1g/kg 

of dry body wt for 2hrs 

LVP :-50ml/kg of dry body wt.
Under albumin cover 0.5-1g/kg 

of dry body wt for 2hrs 



CASE 1 



Case 1: 13y boy, VaranasiCase 1: 13y boy, Varanasi

Pedal edemaPedal edema

Ascites x 3 mo

July 2010                                                   Aug 2010                      Sep 2010

HospHosp

No h/o weight loss, fever, jaundice, 

encephalopathy, GI bleed

No family history of liver disease

Anti-tubercular therapy and steroids x 2 mo: 

No response

Anti-tubercular therapy and steroids x 2 mo: 

No response

Dyspnea  Dyspnea  



Examination

Veins:

• Dilated and tortuous veins over anterior 

abdominal wall 

• Visible veins non tortuous over back

After large volume paracentesis: 

Hepatomegaly, firm, span-13 cm

Spleen: 2 cm below costal margin

Massive ascites with fluid thrill

Weight: 56 kg with ascites, Height:156 cm  (50-75th centile)

No pallor, jaundice, clubbing, bilateral pitting pedal edema

Jugular venous pressure (JVP): normal

No stigmata of chronic liver disease

Weight: 56 kg with ascites, Height:156 cm  (50-75th centile)

No pallor, jaundice, clubbing, bilateral pitting pedal edema

Jugular venous pressure (JVP): normal

No stigmata of chronic liver disease



Clinical possibilities

• Rapidly re-accumulating massive ascites

• Tortuous anterior abdominal wall veins

• Absence of jaundice or encephalopathy

• Rapidly re-accumulating massive ascites

• Tortuous anterior abdominal wall veins

• Absence of jaundice or encephalopathy

Possibilities:

Budd-Chiari syndrome

Chronic liver diseases

Possibilities:

Budd-Chiari syndrome

Chronic liver diseases

Ascitic fluid analysis: 

High SAAG [2.1] 

TLC :110 cells/mm3, N10 L90 

Culture  sterile 

Ascitic fluid analysis: 

High SAAG [2.1] 

TLC :110 cells/mm3, N10 L90 

Culture  sterile 



Investigations

Doppler ultrasound abdomen :                     

Short segment block (1.5 cm) in middle, left 

hepatic veins and right hepatic vein cord like 

Intra-hepatic collaterals, caudate lobe 

hypertrophy, IVC normal, ascites

Parameters

Hemoglobin (gm%) 13.5

TLC (mm3) 8300

PLT (mm3) 213000

Total / Direct 

Bilirubin (mg%)

1.7/0.8

Total protein (g/dL) 5.5

Albumin (g/dL) 2.5

AST/ALT (U/L) 84/49

ALP (U/L) 312

PT (INR) 1.3

Pro coagulant w/up  

Normal



What should we do?

D9 D23D11D1

Salt-restricted diet (<5 g/day)

Weight

Abdominal 

girth

98 cm

D4

56 kg 

37.5 kg

67 cm

Refer for 

Intervention

Furosemide and Spironolactone (2:5 ratio)

Large volume paracentesis (<200 ml/kg) 

under albumin infusion (1 g/kg)

7 L 4 L 7 L 2 L



Venography

Hepatic vein 
angioplasty and 

stenting

MHV

Trans-hepatic 

guidewire

Collaterals

MHVIVC

Stent



Follow up

At discharge

Minimal 

ascites

Minimal 

ascites No ascites or prominent abdominal veins No ascites or prominent abdominal veins 

Nov 

2010

Aug 

2011

Jun 

2012

Jan

2014
Mar 

2016

Aug

2018

Anti-coagulation with WarfarinAnti-coagulation with Warfarin

At discharge

Total Protein: 6.8 g/dL

Alb: 3.2 g/dL

AST/ALT: 90/44 U/L

Jan 2016

Total Protein: 7.2 g/dL

Alb: 4.2 g/dL

AST/ALT: 47/24 U/L

Doppler ultrasound: Stent patent



Messages

• Rapidly reaccumulating ascites with dilated

tortuous veins over abdomen and back

suggests Budd-Chiari syndrome

• Manage ascites optimally and find a window

for intervention; refer early

• Radiological intervention (angioplasty and

stenting) is effective



(3y)

Hosp

Case 2: 3y girl, BariellyCase 2: 3y girl, Barielly

Wt:12 kg (10th centile)

Ht: 90 cm (25th centile)

Wt:12 kg (10th centile)

Ht: 90 cm (25th centile)

Abdominal examination:

Soft, non-tender

Ascites +

No hepatosplenomegaly

Abdominal examination:

Soft, non-tender

Ascites +

No hepatosplenomegaly

Fever x 2d

General examination:

Sick looking

vitals stable

No pallor/icterus/edema

General examination:

Sick looking

vitals stable

No pallor/icterus/edema

Other systemic examination: 

No abnormality detected

Other systemic examination: 

No abnormality detected

Abdominal distension 

x 5d

Previously healthy child



Workup 

Ascitic fluid 

examination:

Colour: green

TLC: 10,200/mm3

DLC: N95, L5

Bilirubin: 20 mg/dL

Hb: 11.1 g/dL

TLC: 16300/mm3

N:77, L:19

Platelet: 3.5 lac/mm3

Liver function test

Bilirubin (T): 2 mg/dL

Bilirubin (D):1.2 mg/dL

ALP: 359 IU/mL

GGT: 231 IU/mL

Albumin: 3.3 g/dL

INR: 1.18

X-ray erect abdomen: 

No free air



Diagnosis
Biliary peritonitis

• IV fluids 

• Antibiotics

• IV fluids 

• Antibiotics

Sick child

?Perforated choledochal cyst

Sick child

?Perforated choledochal cyst

USG abdomen: 

Ascites with internal echoes 

Cystic lesion at porta (2.1 x 1.5 cm)

Dilated central intrahepatic biliary radicles

Gall bladder: normal

Liver, spleen: Normal



Choledochal cyst with perforation in

posterior wall

Choledochal cyst with perforation in

posterior wall

Cholecystostomy with abdominal drainCholecystostomy with abdominal drain

Emergency laparotomyEmergency laparotomy

Excision of choledochal cyst 

with hepatico-jejunostomy

Excision of choledochal cyst 

with hepatico-jejunostomy

12 weeks

Management



MRCP: Fusiform dilatation of CBD (16 mm) with   

central dilated intrahepatic bile ducts

Type 1 

choledochal 

cyst



Messages

• Ascitic fluid bilirubin >6mg/dL and more than

serum bilirubin suggests biliary ascites

• Choledochal cyst may present first time with

spontaneous perforation

• Refer at the earliest for surgery

• Peritoneal drainage is vital



Case 3: 12y, girl  JhansiCase 3: 12y, girl  Jhansi

Apr 2012       Jan 2013 

Fever x 10moFever x 10mo

Hosp

Bilateral pitting pedal edema x 3mo

Ascites leading to respiratory difficulty x 2mo

Anti-tubercular therapy x 7 weeks 

39kg

32kg
Pulmonary 

tuberculosis in 

grandmother                 

2 years ago



Wt after paracentesis: 32 kg (5th centile) 

Ht: 138 cm (10th centile)

B/L pitting pedal edema

No pallor, icterus, clubbing

Jugular venous pressure: Normal

Lymphadenopathy: 

Rt. cervical 3X3 cm, both axillary region 1x1cm

Abdomen:

Ascites present

After LVP: No hepatosplenomegaly or mass 

On examination



Ascitic fluid

Large volume paracentesis:

7 litres of milky white fluid 

Ascitic tap fluid analysis:

SAAG: 0.8

TLC: 300, DLC: L90 N10

Triglycerides: 2110 mg/dL

ADA: 38 U/L (normal < 23)

No malignant cells , ZN stain: neg

Chylous ascites

Chylous

ascites

Chylous

ascites



Clinical possibility

14yr, girl with 

• Constitutional symptoms: 

(Fever, anorexia, weight loss) 

• Generalized lymphadenopathy

• Chylous ascites

14yr, girl with 

• Constitutional symptoms: 

(Fever, anorexia, weight loss) 

• Generalized lymphadenopathy

• Chylous ascites



Investigations

CT abdomen and chest: 

• Multiple large lymph node with central 

necrosis (largest: 1.8 x 2 cm)

• Hypodensities in the liver

• Necrotic lymph nodes in mediastinum

Liver function test:

T Bil: 0.5 mg/dL

T Protein: 5 g/dL

S Albumin: 2.3 g/dL

SGOT/SGPT: 32/18

ALP: 183

GGT: 110

Ionised calcium: 1.0

TB w/up

Mantoux test: 

Positive

ESR: 22 mm/hr

CXR: Normal



How do we manage

Anti-tubercular therapy 

Disseminated 

tuberculosis with 

chylous ascites

Chylous ascites:

Medium chain triglycerides (85% of calories from fat)

Fat soluble vitamins, calcium supplementation



8 months of anti-tubercular therapy 

Weight gain: 7kg (33kg➔40kg)

No ascites, pedal edema, fever 

T Protein/Albumin: 5/2.3 ➔7.4/4.6

Follow-up



Messages

• “Milky white” ascitic fluid should always be tested

for triglycerides (>200mg/dL) to confirm the

diagnosis of chylous ascites

• Nutritional therapy with medium chain triglycerides

is essential

• Tuberculosis can present with chylous ascites and

optimal anti-tubercular therapy is curative



Case 4: 3 year boy, AgraCase 4: 3 year boy, Agra

Aug 2013 (4mo age) Oct 2014                                 Jan 2016 

No anasarca, weight loss and anorexia, 

jaundice, bleeding ,dyspnea or cyanosis

Hosp

Progressive abdominal 

distension from 4mo age

Ascitic tap elsewhere:

Reddish brown, 600cells (100% L), ADA 28

Malignant cells, smear for AFB: negative 

Anti tubercular therapy x 12 mo



Pallor +

Right side inguinal hernia

No hepatosplenomegaly, 

lymphadenopathy or mass

Hemorrhage Ascites
Ascitic tap aborted!

But child playful (not sick)....

Ascitic fluid 

ADA: 22, AFB: smear negative

Bilirubin: 1.4 mg/dL,  amylase- 28,    

triglycerides: 29, creatinine-0.5mg/dL



What is this “enigmatic ascites?”

Usual causes of 

hemorrhagic ascites

1) Pancreatitis

2) Trauma

3) Neoplasm

4) Tuberculosis

➢ 3yr, boy with progressive abdominal 

distension due to fluid since 4months of age

➢ No systemic features; playful

➢ 3yr, boy with progressive abdominal 

distension due to fluid since 4months of age

➢ No systemic features; playful

Possibility:
Ascites Vs. 

Pseudo-ascites

Possibility:
Ascites Vs. 

Pseudo-ascites



CT abdomen
Large non enhancing thin walled septated cyst measuring        

30 x 21 x 16.6 cm extending from the sub-hepatic region to the 

pelvis pushing bowel loops posteriorly

No fluid in 

perihepatic or 

hepatorenal space 

Intra-abdominal 

contents pushed 

posteriorly

Cyst extending 

into scrotum



Large omental

cyst with 

hemorrhagic 

contents

removed 

Laparotomy

Histopathology:

Lymphangioma



Messages

• Large omental/mesenteric cysts in children

can mimic ascites

• Long standing history with no systemic

involvement should raise suspicion

• Imaging will help in establishing the diagnosis

• Surgery is the only definitive therapy



Thank you


