
Paracentesis



Learning Objectives

• List indications and contraindications for 

paracentesis

• Obtain informed consent for paracentesis

• List steps in performing paracentesis

• Name appropriate ascitic fluid diagnostic 

studies to evaluate for new onset ascites 

and spontaneous bacterial peritonitis



Indications 

Diagnostic

• Evaluation of new 
onset ascites

• Rule out spontaneous 
bacterial peritonitis 
(SBP) in a patient with 
preexisting ascites 

• Monitor treatment 
success while treating 
for SBP

Therapeutic

• Symptomatic relief of 
large volume ascites, 
especially if respiratory 
compromise



Contraindications
• There are NO requirements for platelets or INR for procedure

– No recommendations for prophylactic platelets or fresh frozen 
plasma before the procedure

• No procedure complications in 600+ paracentesis where mean INR 1.7 
and platelets 50K/μL (Grabau, 2004)

• In case review of 4729 paracentesis procedures, only 9 cases of 
hemorrhage, 0.19% risk with 0.016% risk of death (Pache, 2005)

• Only absolute contraindications is DIC

• Relative contraindications:
– Pregnancy

– Organomegaly

– Massive ileus with bowel distention or SBO

– Abdominal adhesions



Risks/Benefits

RISKS

• Abdominal wall 
hematoma

• Transient hypotension

• Persistent ascitic fluid 
leakage

• Infection

• Damage to underlying 
tissue (bowel or solid 
organs)

• Death 

BENEFITS

• Investigation of etiology 
of ascites

• Assess for infection

• Symptomatic relief



Obtaining Consent

Discuss name of 
procedure and 

reason for doing it

Brief outline of what 
procedure entails

Risks and benefits
Other 

procedure/treatment 
options

Who will be 
performing 
procedure



Obtaining Consent

• Consent must then be documented with a 

patient signature via these forms:





Position Patient

• Elevate the head of the bed 

(semirecumbent)

• May roll towel and place under opposite 

hip to help shift fluid towards needle 

insertion site



Procedure Location
– RLQ & LLQ: 

1. LLQ is preferred 
(because cecum more 
anchored so higher chance 
of bowel perforation, esp if 
pt on chronic lactulose 
which further distends the 
bowel)

2. Site should be 2 
fingerbreadths (3 cm) 
medial and 2 fingerbreadths 
cephalad to anterior 
superior iliac spine

• Ensure you are lateral to 
rectus sheath to avoid injury 
to inferior epigastric artery

Inferior 

epigastric

arteries

Rectus sheath



Procedure Location

• After physical exam, static ultrasound 
guidance may be used to:
– Confirm presence of ascitic fluid and absence of 

nearby bowel or other intraabdominal structures

– Measure distance of skin and subcutaneous 
tissue

– [See separate ultrasound module for additional 
information]

• Once site is selected, mark with pen cap or 
sterile marker and instruct patient not to 
move



Other Site Considerations

• Needle should NEVER be advanced 

through:

– Abdominal wall cellulitis/erythema

– Engorged abdominal wall veins

– Surgical scar

– Abdominal wall hematoma or 3D ecchymosis



Preparation

• Paracentesis is a sterile procedure that 

requires:

– Sterile gloves

– Face shield 

– Sterile gown is not required



Materials

• Lavendar tube for cell count/differential

• Sterile container for culture collection

• Red tube for protein, albumin, LDH, and all 

other ascitic fluid studies

• Additional equipment for therapeutic 

paracentesis:

– Adapter

– Jug



Steps of Paracentesis

• After putting on sterile gloves, cleanse planned 
site with antiseptic solution and apply a sterile 
drape

• Using 25-gauge needle, place wheal of lidocaine 
anesthetic in epidermis at planned site of entry

• Anesthesize deeper tissue by inserting 22-gauge 
needle in anticipated tract and intermittently 
injecting lidocaine. Negative pressure should be 
applied at all times while advancing needle

• Once ascitic fluid returns, remainder of lidocaine
should be injected into the peritoneal space



Insertion of Paracentesis

Catheter

Angular Insertion

• Needle is held at 45-

degree angle as it pierces 

the epidermis

• Continues on this angled 

trajectory through the 

subcutaneous tissue and 

into the peritoneal cavity

Z-Tract Technique

• Cutaneous tissues is 

pulled 2 cm caudad

• Needle is inserted and 

advanced at 90 degree 

angle

• Once needle is 

withdrawn, cutaneous 

entry site will retract to its 

original location

❑Both strategies are meant to minimize the risk of ascitic

fluid leak post-procedure



Angular Insertion Z-Tract Technique



Steps of Paracentesis

• Holding the syringe in dominant hand and shaft of needle in 
non-dominant, advance paracentesis needle 

• Advance needle in small 2-3 mm increments, intermittently 
pulling back on plunger of the syringe

• Once there is return of ascitic fluid, stop advancing needle

• Carefully advance catheter over the needle then withdraw the 
needle

• Attach syringe to catheter, collect 30-60 cc for diagnostic fluid

• Attach suction tubing to catheter and proceed with large 
volume removal
– HR and BP should be monitored at all times during large volume 

removal



Large volume set up

• Please see supplemental video for 

questions of large volume equipment and 

set up 



Steps of Paracentesis

• Once desired amount of fluid is removed, 

quickly remove catheter

• Apply sterile occlusive dressing to site

• Congratulations, the paracentesis is 

complete

• Now write a procedure note



Procedure Note







Colloid Replacement

• Goal is to prevent hypovolemia via 

significant fluid shifts after large volume 

paracentesis and it complications including 

hypotension & acute kidney injury

• If <5L removed:

– no indication for albumin 

• If >5L removed:

– 6-8 g of albumin/L fluid removed



Rule Out Spontaneous Bacterial 

Peritonitis (SBP)

• All cirrhotic patients who present with ascites 

and decompensation should be ruled out for 

SBP at time of admission. All you need is:

– Diagnostic paracentesis (<30cc)

– Fluid cell count and differential

– Fluid Gram stain and culture

• In patients with SBP, mortality increases by 

3.3 percent/hour of delay in performing a 

paracentesis



Spontaneous Bacterial Peritonitis 

(SBP)

• Determined by cell count and differential of 

ascitic fluid

– ≥ 250 absolute PMNs indicates SBP

– To calculate, take total fluid leukocyte count 

and multiple by % neutrophils

– May also see cloudy/turbid fluid

• Treatment = 3rd generation CSN 

– Cefotaxime

– Cefriaxone



Special Considerations for SBP

• Stop nonselective betablockers

– Higher mortality in SBP pts in retrospective 

study compared to no BB use (HR 1.58, 95% 

CI [1.10-2.27])

• Give albumin 1.5g/kg on day 1 and 1.0 

g/kg on day 3 when:

– Creatinine > 1 mg/dl, or

– BUN > 30 mg/dl, or

– Total bilirubin > 4 mg/dl



When to give SBP prophylaxis

• History of SBP

– So if you diagnose this in the hospital, make 

sure to discharge patient with trimethoprim-

sulfamethoxazole 1 DS daily or Cipro 400 mg 

daily

• In patients with cirrhosis who present with 

GI bleed. Tx duration is 7 days.

– Choices include: ceftriaxone, TMP-SMX, or 

cipro



Workup of New Ascites
• All patients with new ascites REQUIRE a 

paracentesis for fluid analysis

• Fluid testing should be guided by history and 
physical of patient as opposed to ordering all tests

• Important information for diagnosis includes:

– Appearance 

– Serum-ascites albumin gradient (SAAG)

– Cell count and differential

– Total protein 

– Other: Gram stain, culture, amylase, cytology, 
triglycerides



Serum-Ascites Albumin Gradient 

(SAAG)

– Step 1 to new ascites diagnosis: Calculate 

SAAG

– This is done by subtracting the ascites 

albumin value from the serum albumin value:

– SAAG = (serum albumin) – (ascites albumin)



SAAG Interpretation

≥ 1.1 g/dL indicates ascites secondary to portal 

hypertension (cirrhosis, Budd-Chiari, portal vein 

thrombus, heart failure)

• To further differentiate, check fluid total protein:

– If ≥ 2.5 g/dL → cardiac ascites

– If < 2.5 g/dL → cirrhosis

– < 1.1 g/dL indicates non portal hypertension 

related etiology 

• Elevated amylase (~2000 IU/L) suggest pancreatitis

• Elevated TG suggests lymphatic leak

– Chylous ascites if >200 mg/dL



Etiologies of Ascites

Portal Hypertension 
(SAAG ≥ 1.1)

• Cirrhosis

• Portal vein 
thrombus/Budd Chiari

• Heart Failure

Nonportal hypertension 
related (SAAG < 1.1)

• Pancreatitis

• Pertioneal tuberculosis

• Nephrotic Syndrome

• Post-op lymphatic leak

• Myxedema 

• Malignancy/peritoneal 
carcinomatosis





Resources

• Runyon BA. Diagnostic and therapeutic abdominal paracentesis. 
UpToDate. Last updated: Sept 23, 2015. 

• Grabau CM et al. “Performance standards for therapeutic abdominal 
paracentesis.” Hepatology. 2004; 40(2):484-8.

• Pache I, Bilodeau M. “Severe haemorrhage following abdominal 
paracentesis for ascites in patients with liver disease.” Ailment 
Pharmacology and Therapeutics. 2005;21(5):525-9.

• Runyon BA et al. “Introduction to the revised American Association 
for the Study of Liver Diseases Practice Guideline management of 
adult patients with ascites due to cirrhosis 2012.” AASLD. 
Hepatology. 2013;57(4):1651.

• Thomsen, T et al. Paracentesis. Videos in Medicine. NEJM.

• Runyon BA. Spontaneous bacterial peritonitis in adults: Treatment 
and prophylaxis. UpToDate. Last updated: Jan 04, 2016. 


