Paracentesis Learning Module

Introduction


Ascites refers to an abnormal accumulation of fluid within the peritoneal cavity. It is a symptom with important diagnostic, therapeutic, and prognostic implications. Therapeutic abdominal paracentesis is currently a decompressive treatment for this condition. Recent clinical trials have demonstrated the safety and efficacy of large volume paracentesis in adults and children. Due to the advent of diuretics, paracentesis is currently generally reserved for patients who have chronic ascites, tense ascites, or whose condition is refractory to diuretic therapy. However, paracentesis remains an important diagnostic agent for patients with new-onset ascites or to determine the presence infection.

Objectives

· Describe the indications for paracentesis
· Describe the contraindications for paracentesis
· Describe the relevant abdominal and pelvic anatomy
· Describe the technique for paracentesis
· Describe the potential complications and relevant management
· Describe relevant interpretation of ascitic fluid
Indications

· Therapeutic paracentesis may be performed in the emergency setting to relieve the cardiorespiratory and gastrointestinal manifestations of tense ascites

· Diagnostic paracentesis is indicated in patients with new-onset ascites

· Diagnostic paracentesis is indicated to determine the presence of infection in patients with known or suspected ascites

· Diagnostic paracentesis is also useful in the management of AIDS patients, in whom the etiology of ascites will be non-AIDS related in 75%

Contraindications

Systemic

· Given the predominance of alcohol-related cirrhotic liver disease as the cause for ascites, as many as two-thirds to three-quarters of patients who undergo paracentesis will have a coagulopathy (e.g. elevated prothrombin time). However, less than 1% of patients subjected to paracentesis will have transfusion-requiring abdominal hematomas. Thus, prophylactic administration of fresh frozen plasma or platelets is reserved for patients with clinically evident fibrinolysis and disseminated intravascular coagulation.

· Note: DIC or evidence of fibrinolysis is considered by some to be an absolute contraindication to paracentesis

Anatomic

Structural impediments to the safe introduction of a paracentesis needle can include the bladder, bowel, and pregnant uterus.

· Bladder- normally safe in pelvis, however neuropathically distended bladders (by pharmacological agents or medical conditions) should be emptied by voiding or catheterization prior to paracentesis to avoid puncture

· Bowel- intestines typically float in ascitic fluid and will move safely out of the way of a slowly advancing needle. Even if penetrated by an 18 to 22-gauge needle, intestinal contents will not leak unless intraluminal pressure exceeds normal conditions by 5 to 10 fold greater than normal. Thus, ultrasound guidance may be indicated in cases of suspected adhesions or bowel obstruction

· In the second and third trimester of pregnancy, an open supraumbilical or ultrasound guided approach is preferable

· In all patients, areas with evidence of abdominal hematoma, engorged veins, or superficial infections should be strictly avoided

Technique

Positioning

· Patients with large quantity ascites: supine position with head of bed elevated to 30o to 45o
· Patients with lesser amounts of fluid: lateral decubitus position

Some clinicians prefer to routinely use the lateral decubitus position, as the bowel tends to float upward and away from the path of the needle, thus minimizing risk of puncture.

Site of Entry Selection

· Preferred site is approximately 2cm below the umbilicus in the midline, where the fascia of the rectus abdominis join to form the fibrous, thin, avascular linea alba

· Take care to avoid large collateral or superficial veins occasionally present in this area

· If the patient has midline scarring, an alternate site should be selected. The preferred alternate site is either right or left lower quadrant, approximately 4-5 cm cephalad and medial to the anterior superior iliac spine. If the patient is in the lateral decubitus position, needle entry will be on the dependent side

· Remain lateral to the rectus sheath to avoid the inferior epigastric artery

[image: image1.jpg]1 = preferred site
2= alternate site

-0

ASIS

I\




Preparation

1. The operator should comply with guidelines for body fluid precautions

2. Obtain the paracentesis kit which will contain all necessary materials except those required for anesthesia

3. Prep the skin in a sterile fashion

4. Drape the patient leaving the puncture site exposed

Procedure

1. Administer local anesthesia after the skin has been prepped in a sterile fashion

2. Select the needle:

i. If performing a diagnostic tap, a 22-gauge, 1.5-inch needle should be attached to a 20- to 50-mL syringe. If the patient has an excessively thick panniculus, a 3.5 inch needle of equal gauge may be used

ii. If performing a therapeutic tap, a 15-gauge, 3.25 inch Caldwell needle/cannula should be used. A steel needle can be left in the abdomen during a therapeutic tap for intervals of an hour or more without injury

3. Insert the needle directly perpendicular at the selected site

4. Most operants use the "Z-tract" method, wherein the skin is pulled approximately 2cm caudad in relationship to the deep abdominal wall by the non-needle bearing hand while the paracentesis needle is being slowly advanced while aspirating gently. The skin is not released until the needle has penetrated the peritoneum and fluid flows. When the needle is removed following the procedure, the skin will slide to its original position and help seal the tract, thus decreasing persistent leakage of ascitic fluid.

5. Advance the needle slowly in 5mm increments. This allows the operator to detect undesired entry of a vessel and avoid puncture of small bowel

6. Avoid continuous suction

7. Once fluid is freely flowing, stabilize the needle to ensure a steady flow

8. If using the needle/cannula, it should be removed, leaving the outer cannula in place

9. For a diagnostic sample, the appropriate amount should be aspirated into the large syringe

10. For a therapeutic tap, an evacuation container should be connected using high-pressure connection tubing

11. After collecting sufficient fluid, the apparatus should be rapidly removed allowing the skin to resume its natural position

12. Ascitic fluid (10mL) should be immediately inoculated into 1 aerobic and 1anearobic blood culture bottle at the bedside

13. Depending on the purpose of the paracentesis, the remainder of the ascitic fluid can be sent to the laboratory for cell count, Gram stain, pH, and albumin

14. Serum samples needed to calculate serum-ascitic fluid gradients should be drawn within 30 minutes of the paracentesis

15. An adhesive bandage should be placed over the insertion site

Complications

Complications can be divided into systemic, local, and intraperitoneal categories.  The operant should be familiar with the signs of symptoms of each complication, as well as relevant preventative and management strategies.

Systemic

The most common systemic complication is hemodynamic compromise due to overzealous removal of ascitic fluid. While the evidence is controversial, there are documented reports of severe hypotension resulting from large volume fluid removal.

Prevention:

The hypotension often occurs with little or no warning during or immediately following the procedure. As such, most sources recommend that a maximum of 4-5 L be removed at a time.

 Management:

· Judicious IV saline bolus

· Trendelenburg position

· Colloid infusion (typically albumin) is an option for refractory conditions, but is usually reserved for cases in which greater than 5L of ascitic fluid is removed

Local

Persistent Ascitic Fluid Leak

Occasionally, ascitic fluid may continue to leak from the needle tract once the needle/catheter has been removed.

Prevention:

· Use the "Z-tract" method when inserting the needle into the peritoneal cavity (see "Technique" section).

 Management:

· Persistent fluid leak can be corrected with a single suture at the site of puncture.

Abdominal Wall Hematoma

Prevention:

· Never insert the needle through a superficial vessel

Management:

· Apply direct pressure to insertion site after procedure

Local Infection

Infection at the puncture site is usually a rare and mild complication.

Prevention:

· Infection can be avoided by employing stringent sterile technique during the procedure

Management:

· Monitor patient for signs and symptoms of local and systemic infections

· Proper wound care

· Antibiotic use as indicated

Intraperitoneal

Perforation of Vessels and Viscera

In experienced hands, these are uncommon, and in most circumstances they are self-sealing and clinically inconsequential. Rarely, generalized peritonitis and abdominal wall abscess have been reported after the procedure. Most cases of intraperitoneal hemorrhage are due to coagulopathy rather than large-vessel injury.

 Prevention:

· Check patient's coagulation status prior to procedure

· Never insert the needle through superficial veins or surgical scars, since scars may have collateral vessels or underlying adherent bowel

· When inserting the needle, avoid continuous suction as this may attract bowel or omentum to the end of the paracentesis needle with resulting occlusion and greater risk of perforation

Management:

· If ascitic fluid appears feculent: withdraw the needle and choose another site of entry.  Observe the patient for 24 hours for signs and symptoms of peritonitis

· If ascitic fluid appears bloody: withdraw the needle and choose another site of entry

Interpretation of Ascitic Fluid

Ascitic fluid should undergo gross inspection as well as laboratory analysis. Routine laboratory test include: differential cell count, albumin assay, and cultures. Please refer to the tables below for information on ascitic fluid characteristics in specific disease conditions. It is not required that you memorize the tables at this time, but you should be familiar with the general trends outlined.

Inspection

Ascitic fluid is typically translucent and yellow. Fluid of other colour or consistency may reflect specific underlying disease processes (see table).

Cell Count

Several milliliters of ascitic fluid are sufficient to obtain a differential cell count.

 Albumin

A serum-ascites albumin gradient (SAAG) can be obtained by simultaneous measurement of ascitic and serum-ascites albumin gradient. This is a useful test for the diagnoses of portal hypertension. The concept surrounds the oncotic-hydrostatic balance. The simple calculation is: SAAG= serum albumin - ascitic albumin.
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Cirrhosis
Alcoholic hepatitis
Cardice ascites

Massive liver metastases
Fulminant hepatic failure
Budd-Chieri syndrome
Portal vein thrombosis
Veno-occlusive discase
Fatty liver of pregnancy
Myxedema

Mixed ascites

Peritoncal carcinomalosis
Tuberculous peritonitis

Pancreatic ascites

Biliary ascites

Nephrotic syndrome

Serositis in connective tissue discases





From Marx JA: Peritoneal Procedures. In Roberts JR, Hedges JR, et al (eds): Clinical Procedures in Emergency Medicine, 4th ed. Pennsylvania, Elsevier, 2004, p 851-856.

Culture and Gram Stain

The most valuable method for determining the presence of infection is culture. The sensitivity of this test is markedly increased by the direct inoculation of blood culture bottles at the bedside. Approximately 10 bacteria/uL of fluid is required for a positive Gram stain. Thus, the Gram stain is insensitive in spontaneous bacterial peritonitis in which the medium concentration of bacteria is 10-3 organisms/uL of fluid. The Gram stain can only be expected to be helpful in cases of free gut perforation.

 Miscellaneous

Optional tests include measurement of total protein, glucose, lactate dehydrogenase, and amylase. These will be beneficial in selected circumstances and need not be obtained on a routine basis.

Ascitic Fluid Characteristics in Various Disease States
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SELF-ASSESSMENT QUESTIONS

Question 1

A coagulopathy, such as an elevated PTT or INR, is an absolute contraindication to paracentesis.

True        False   

Question 2

Which of the following is NOT an indication for paracentesis?

a. Relief of cardiorespiratory symptoms of tense ascites

b. Diagnosis of new-onset ascites

c. Determination of infection in patients with known or suspected ascites

d. All of the above are indications for paracentesis

Question 3

Choose the best possible site of entry for paracentesis from the following:

a. 2cm infraumbilical, through a surgical scar

b. Right lower quadrant, 4-5cm cephalad and medial to the ASIS

c. Left lower quadrant, cephalad and medial to ASIS through a superficial vein

Question 4

Which PREVENTATIVE strategy will decrease the likelihood of persistent leakage of ascitic fluid?

a. A single suture at the sight of puncture

b. Ensuring the patient's coagulation status is within normal range

c. Using the "Z-tract" method when inserting the needle

d. Placing the patient in Trendelenburg position

Question 5

Choose the correct statement from the following choices:

a. Ascitic fluid should routinely undergo gross inspection as well as laboratory analysis, including: serum-ascites albumin gradient, differential cell count, and cultures

b. Normal ascitic fluid is green and opaque

c. Gram stain is the most reliable way to detect infection in ascitic fluid

d. To determine the serum-ascites albumin gradient, simply measure the albumin content in the ascitic fluid 
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