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INTRODUCTION

Paracentesis is a procedure in which a needle is 
advanced into a pocket of  ascitic fluid and removed 
for diagnostic and/or therapeutic purposes. It is 
typically performed at the bedside with transabdominal 
ultrasound guidance in a safe and effective manner. 
Paracentesis is a cornerstone of  therapy for any 
practitioner who cares for patients with chronic liver 
disease and/or abdominal malignancy.

EUS-FNA of  pleural and ascitic f luid was first 
described in 1995,[1] with  the first  large  series  following 
in 2001.[2] Ensuing studies have shown that the 
EUS‑guided  approach  has  numerous  unique  benefits. 
EUS is more sensitive for the detection of  ascites 
than other diagnostic measures including computed 
tomography, ultrasound, and physical examination.[2-4] 
With EUS-guided paracentesis (EUS-P), even small 
amounts of  f luid (as little as 2.7 mL) can yield 
valuable diagnostic information in patients with 
omental caking and thick peritoneal deposits, the 
EUS-guided approach can still be easily performed 
to access otherwise compartmentalized pockets 
of  fluid that would be challenging to drain by the 
transabdominal approach.[5] As such, EUS-P should be 
part of  the armamentarium of  any gastroenterologist 
trained in EUS.

ASCITES ETIOLOGY

Ascites can be secondary to either benign or 
malignant processes; however, historically, ascites has 
been categorized into etiologies secondary to portal 
hypertension and those which are not secondary to 
portal hypertension. While the differential for ascites 
can be broad, as many as 80% of  cases are ultimately 
attributed to cirrhosis and portal hypertension.[6] In 
these patients, a complex relationship between a variety 
of  circulatory, vascular, functional, and biochemical 
abnormalities all contributes to the accumulation 
of  excess peritoneal fluid.[7] The remaining cases of  
ascites are attributed to a variety of  etiologies including 
cardiac ascites (secondary to heart failure or constrictive 
pericarditis), hypoalbuminemia, or peritoneal disease, 
including malignancy-related ascites.

For the endoultrasonographer, malignancy-related 
ascites probably represents the second most commonly 
encountered etiology after portal hypertension-related 
ascites. While peritoneal carcinomatosis represents 
the bulk of  malignant ascites (up to 66%), 
malignant processes can also cause ascites by 
means of  overwhelming hepatic involvement and 
subsequent portal hypertension, chylous ascites 
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secondary to lymphatic occlusion, or by hepatic vein 
occlusion (Budd–Chiari syndrome).[8] In this fashion, 
a variety of  malignant processes, including ovarian, 
urinary bladder, colorectal, gastric, hepatocellular, 
breast, pancreatic, lung cancer, or lymphoma, can all be 
implicated in malignancy-related ascites.

INDICATIONS FOR PARACENTESIS

In patients with underlying liver disease, ascites is a 
common first indication of  a primary hepatocellular 
carcinoma. It is at least partially for this reason and for 
the insidious fashion in which spontaneous bacterial 
peritonitis (SBP) presents that it is recommended 
that diagnostic paracentesis should be performed 
in any patient with new ascites.[9] As many as 13% 
of  patients with SBP have no systemic signs of  
infection.[10] Any patient with a history of  ascites who 
is admitted to the hospital should undergo paracentesis, 
as should any patient with ascites who suffers a 
decompensating event, including abdominal pain, fever, 
hepatic encephalopathy, unexplained leukocytosis, or 
acute kidney injury. Adherence to these principles may 
improve overall mortality among hospitalized patients 
with cirrhosis and ascites.[11] As an example, in one 
study of  239 patients diagnosed with SBP, delayed 
paracentesis >12 h after presentation was associated 
with a 2.7-fold increase in in-hospital mortality.[12]

Given the urgency of  obtaining a diagnostic paracentesis 
when indicated in patients with underlying liver disease, 
it may not be practical to consider EUS-P as a front-line 
procedure for all such patients. Compared to bedside 
transabdominal paracentesis, the EUS approach is 
relatively more invasive and complex, and an overreliance 
on EUS-P for the diagnosis of  SBP may result in 
unnecessary and potentially dangerous delays in care. 
However, malignancy-related etiologies are responsible for 
up to 7% of  all causes of  ascites.[13] In such cases, EUS-P 
can provide valuable diagnostic information regarding the 
presence of  malignant ascites with a robust sensitivity, 
specificity, positive predictive, and negative predictive 
value (94%, 100%, 100%, and 89%, respectively).[14] This 
information provides a critical aspect of  preoperative 
staging and valuable prognostic information.[15]

EUS-GUIDED PARACENTESIS TECHNIQUE

Needle selection
In one retrospective study of  11 patients, Suzuki et al. 
described the use of  a specialized spring-loaded 22G 

FNA needle for EUS-P 100% success rate and no 
complications.[16] The authors speculate that such a 
spring‑loaded mechanism may  be  of   particular  benefit 
in overcoming the lax and mobile gastrointestinal wall. 
This lax effect may be more pronounced with EUS-P, 
as  the  sampling of  peritoneal fluid  lacks  the  extramural 
counterforce conventionally present with the FNA of  
a solid lesion.

While in theory, the use of  a spring-loaded needle 
could improve the ease of  EUS-P, in practice and in 
the literature, traditional EUS-FNA needles (including 
25G and 22G needles) have been used with 
good success and can be cost-effective than more 
complicated, less widely available spring-loaded 
needles.[17] It is reasonable in cases in which therapeutic 
paracentesis is performed to use a larger caliber needle 
if  technically feasible, as the larger caliber will facilitate 
more  rapid  exchange of  fluid.[5]

Technical features
The technical features of  the EUS-P approach 
are similar to that of  pancreatic cyst drainage. 
As reported in the earliest cases describing the 
technique, the EUS needle should be advanced into 
the fluid collection and negative pressure used to 
aspirate  the  desired  amount  of   fluid[2] [Figure 1]. In 
cases of  diagnostic paracentesis, negative pressure 
can be achieved with syringe suction. For cases in 
which therapeutic paracentesis is desired, a suction 
tube attached to a vacuum canister is described.[5] 
To-and-fro motion is not required, but repositioning 
may be required if  the needle becomes occluded 
by omentum. To avoid contamination, the special 
attention should be used to ensure that any suspected 
primary tumor should not be transversed during the 
FNA.[18]

Figure 1. EUS‑guided FNA of perihepatic ascites
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Safety
As with transabdominal paracentesis, EUS-P is generally 
safe and carries little additional risk beyond that 
conventionally associated with any endoscopy. Many 
patients undergoing paracentesis suffer from cirrhosis 
and the sequelae of  portal hypertension, including 
coagulopathy and thrombocytopenia. As per the AASLD 
guidelines on the management of  patients with ascites,[9] 
for transabdominal ultrasound-guided paracentesis, 
bleeding complications are uncommon, even in those with 
profound thrombocytopenia (as low as 19,000 cells/mm3) 
or international normalized ratios for prothrombin time 
of  8.7.[19] There are little data to describe the risks of  
bleeding with EUS‑P;  however,  as  the ASGE  classifies 
EUS-FNA as a “high-risk” procedure for bleeding, EUS-P 
may not be appropriate for patients with a higher risk for 
bleeding complications.[20]

As with transabdominal paracentesis, should large 
volume therapeutic paracentesis be performed with the 
EUS-guided approach, one should be cautious about 
the risk of  intravascular depletion and subsequent 
kidney injury. AASLD guidelines suggest that the 
administration of  6–8 g per liter of  fluid removed 
when more than 5 L of  ascitic fluid was removed.[9] 
This practice may yield a reduction in overall mortality, 
with one meta-analysis showing an odds ratio of  death 
of   0.64  (95%  confidence  interval,  0.41–0.98)  in  those 
patients who received albumin.[21]

Transabdominal paracentesis is usually performed under 
sterile conditions, with the abdominal site prepped 
with an antiseptic solution such as povidone–iodine or 
chlorhexidine. One  concern  specific  to  the EUS‑guided 
approach is the lack of  any such sterile conditions 
when transluminal access of  the peritoneum is achieved. 
Few studies exist describing the rates of  infectious 
complications among patients undergoing EUS-P. In 
one series, 2/60 (3.3%) of  patients who underwent the 
procedure developed self-limited fevers.[4] In another, 
1/25 patients developed bacterial peritonitis.[14] It may be 
reasonable to draw corollaries to EUS-FNA of  pancreatic 
cystic lesions, in which some studies show a <1% risk of  
infectious complications in the absence of  antimicrobial 
prophylaxis.[22] Nevertheless, antimicrobial prophylaxis 
does make up part of  the ASGE guidelines for patients 
undergoing FNA of  pancreatic cystic lesions.[23]

Ascitic fluid analysis
While  appropriate  ascitic  fluid  testing  is  individualized 
to the clinical scenario at hand, the most frequently 

addressed question is whether portal hypertension 
is present. The serum-to-ascites gradient (SAAG) is 
calculated by subtracting the serum albumin from 
the  ascitic  fluid  albumin.  A  high  SAAG  (≥1.1  g/dL) 
can predict the presence of  portal hypertension with 
97% accuracy.[13] In addition to cirrhosis, such 
portal hypertension-related ascites can be secondary 
to alcoholic hepatitis, heart failure, massive hepatic 
metastases, or vascular anomalies such as Budd–Chiari 
syndrome or portal vein thrombosis. A low SAAG 
(<1.1 g/dL) can indicate ascites secondary to peritoneal 
carcinomatosis, peritoneal tuberculosis, pancreatitis, or 
nephrotic syndrome.

The presence of  infection should be definitively 
evaluated for with every paracentesis, even in those with 
low clinical suspicion, as peritonitis can be associated 
with dramatic morbidity and mortality in all patients 
with ascites.[24] Rather than waiting for cultures, a cell 
count and differential can be rapidly available and can 
accurately differentiate between sterile and infected 
fluid.  A  corrected  neutrophil  count  of   ≥250/mm3 
(in which one neutrophil is subtracted from the 
absolute neutrophil count for every 250 red blood 
cells[25]) is indicative of  infection and should be treated 
immediately with antibiotics.[26] SBP, in which there is 
no evident surgically treatable source of  peritonitis, 
occurs largely in patients with cirrhosis and ascites. 
In such cases, Escherichia coli and Klebsiella are most 
commonly implicated; broad-spectrum antibiotics (such 
as  a  third‑generation  cephalosporin or fluoroquinolone) 
are recommended pending culture results. It 
is important to differentiate SBP from secondary 
bacterial peritonitis, in which a surgically treatable 
cause of  peritonitis (such as a perforated peptic ulcer 
or perinephric  abscess)  can be  identified. The mortality 
of  secondary bacterial peritonitis approaches 100% 
if  no surgical intervention is pursued.[27] Secondary 
bacterial peritonitis can be suggested by an ascitic 
fluid protein >1 g/dL, glucose <50 mg/dL, lactate 
dehydrogenase (LDH) greater than the upper limit 
of  normal for serum, or polymicrobial infection.[28,29] 
Such tests are no substitute for a high index of  clinical 
suspicion.

There is no shortage of  other chemistries which can 
be run on ascitic fluid, with the clinical situation 
dictating which tests are most appropriate. Ascitic 
fluid  total  protein  concentration  is  a  reasonable  test  in 
patients with suspected ascites secondary to cirrhosis, 
as the value inversely correlates with the risk of  
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developing SBP.[30] AASLD guidelines suggest that 
patients with a total protein of  <1.5 g/dL in addition 
to either impaired renal function or liver failure should 
be given antibiotic prophylaxis for SBP.[9] The ascitic 
fluid glucose concentration can be depressed by a 
high concentration of  neutrophils or malignant cells 
and can be low (approaching <50 mg/dL) when 
peritonitis or peritoneal carcinomatosis is present.[8,31] 
Similarly, LDH released by lysed neutrophils can be 
significantly elevated (when compared to the upper 
limit of  normal for one’s local laboratory) in cases 
of  peritonitis.[31] An elevated ascitic amylase (>5 times 
the upper limit of  normal) can indicate pancreatitis or 
perforation.[31,32]  Should  peritoneal  fluid  appear  grossly 
milky, a triglyceride concentration >200 mg/dL indicates 
chylous ascites.[33]

EUS-P is frequently performed to evaluate for the 
presence or absence of  malignancy-related ascites. In 
such cases, ascitic fluid cytology should be ordered. 
Nearly 100% of  patients with peritoneal carcinomatosis 
will have positive ascitic fluid cytology; however, it 
is important to remember that only 60% of  patients 
with malignancy-related ascites will have peritoneal 
carcinomatosis.[8] The overall sensitivity of  cytology 
for the detection of  malignant ascites is 58%–75%.[34] 
The measurement of  ascitic fluid carcinoembryonic 
antigen has been proposed as a tool to evaluate 
for malignancy-related ascites, however, remains 
unvalidated.[35]

CONCLUSION

EUS‑P  is  safe  and  effective  and presents many benefits 
over traditional transabdominal ultrasound. Many of  the 
skills learned through traditional EUS-FNA translate 
well into effective EUS-P technique. The diagnostic 
interpretation of   ascitic fluid  testing  is  a  cornerstone of  
gastroenterology. As such, EUS-P should be considered 
part of  standard practice for any endosonographer.
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