
© 2020 Hellenic Society of Gastroenterology www.annalsgastro.gr

Annals of Gastroenterology (2020) 33, 1-5O R I G I N A L  A R T I C L E

Trends and outcomes of percutaneous endoscopic gastrostomy in 
hospitalized patients with malignant and nonmalignant ascites: a 
nationwide population study

Ishani Shaha, Abhishek Bhurwalb, Harsh Mehtac, Daniel Maasa, Gopala Konerud, Aaron S. Cohene, 
Kambiz S. Kadkhodayanf

Creighton University / St. Joseph’s Hospital and Medical Center, Phoenix, AZ; Rutgers Robert Wood Johnson 
University Hospital, New Brunswick, NJ; Saint Barnabas Medical Center, Livingston, NJ; University of Cincinnati, 
Cincinnati, OH; Valleywise Health, USA

Background Patients with ascites resulting from chronic debilitating diseases often require 
non-oral enteral nutrition and undergo placement of a percutaneous endoscopic gastrostomy 
(PEG) tube. The aim of our study was to assess the nationwide trends and outcomes of PEG tube 
placement among patients with ascites.

Methods Using the Nationwide Inpatient Sample (NIS), we conducted a retrospective analysis 
of adult patients (≥18 years) who underwent PEG tube placement (n=789,167) from 2010-2014. 
We divided these patients into 2 groups: with or without ascites. We compared demographics, 
complications, and in-hospital outcomes between the groups. STATA-13 was used for statistical 
analysis. Statistical significance was assigned at P<0.05. 

Results Patients with ascites who underwent PEG tube placement were found to have a significantly 
higher rate of complications, including peritonitis (7.52 vs. 0.72%; P<0.001), aspiration pneumonia 
(20.41 vs. 2.69%; P<0.001), hemoperitoneum (0.72 vs. 0.19%; P<0.001), procedure-related 
hemorrhage (1.69 vs. 0.9%; P<0.001) and esophageal perforation (0.51 vs. 0.47%; P<0.001). In 
addition, these patients also had higher in-hospital mortality (16.33% vs. 7.02%; P<0.001) despite 
having a relatively lower prevalence of comorbidities. Length of stay was longer in the ascites 
group (28.08 vs. 19.45 days; 0.001). Over the study period, however, we observed an increasing 
trend for PEG tube placement in hospitalized patients with ascites.

Conclusion PEG tube placement in hospitalized patients with ascites is associated with significantly 
higher mortality, a longer stay, and more procedure-related complications.
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Introduction

Patients with chronic debilitating diseases are often 
malnourished and require non-oral enteral nutrition with the 
goal of improving nutritional status as well as quality of life. 
This is frequently achieved by placement of a gastrostomy tube, 
which can usually be performed via an endoscopic, radiologic 
or surgical approach. Most commonly placed in patients with 
degenerative neurological diseases such as stroke, dementia, 
amyotrophic lateral sclerosis and Parkinson’s disease, a 
gastrostomy tube is also utilized in conditions associated with 
esophageal dysmotility [1].

Patients with metastatic cancer and chronic liver disease 
are malnourished and also commonly require placement of 
a percutaneous endoscopic gastrostomy (PEG) tube. These 
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patient populations often develop significant abdominal 
ascites from their underlying conditions. This has traditionally 
been considered an absolute contraindication for PEG tube 
placement, because of concerns about ascitic fluid leakage 
and increased risk of infection. To date, there are no studies 
in the literature that examined the safety of PEG placement 
in patients with ascites. Therefore, utilizing the Nationwide 
Inpatient Sample (NIS), we investigated the national temporal 
trend for PEG tube placement among hospitalized patients. 
Our primary aim was to determine the outcomes of PEG in 
patients with ascites, in terms of mortality, length of hospital 
stay and procedural complications.

Patients and methods

Data source

We performed a retrospective analysis using data from the 
5-year period from 2010-2014. The NIS is the largest publicly 
available inpatient healthcare database in the United States. It 
is maintained by the Healthcare Cost and Utilization Project, 
sponsored by the Agency for Healthcare Research and Quality. 
The NIS represents approximately a 20% sample of all non-
federal hospitals in the US, stratified based upon hospital size, 
location, geographic region and teaching status. Data from the 
NIS have been cross-checked against the National Hospital 
Discharge Survey to verify their reliability [2].

Patient selection and study groups

Our study population was extracted from the NIS by 
using the diagnostic and procedure codes of the International 
Classification of Diseases, Ninth Revision Clinical Modification 
(ICD-9-CM) (Appendix 1) to identify all patients who 
underwent PEG tube placement. All patients older than 18 
years of age, who underwent PEG tube placement during their 
hospital stay during the aforementioned study period were 
identified. These patients were then divided into 2 cohorts. The 
study group included patients who underwent PEG and had an 
underlying diagnosis of malignant or non-malignant ascites; 
the control group included patients who underwent PEG but 
had no co-diagnosis of either type of ascites.

Outcomes

Primary outcomes were mortality and length of stay. 
Secondary outcomes included PEG tube placement-related 
complications (local infection, procedural hemorrhage, 
mechanical complications, peritonitis, aspiration pneumonia, 
esophageal perforation, hemoperitoneum, and gastric 
prolapse). Additionally, we documented trends of PEG tube 
placement in patients with a co-diagnosis of ascites over the 
5-year period under consideration. 

Statistical analysis

Data analysis was performed using the STATA 13.0 
SE software package (STATA Corp., College Station, TX). 
Continuous variables were represented as means and standard 
deviations. These were compared between the study and 
control groups using the t-test or Wilcoxon rank-sum test, as 
deemed appropriate. Categorical variables were represented 
as frequencies (percentage) and analyzed using the 2-way chi-
square test to compare the 2 groups. Statistical significance 
(P-value) was assigned at 0.05. The results were adjusted for 
age, sex, primary health insurance and medical comorbidities. 
Multivariate regression was performed to identify ascites as an 
independent predictive factor of inpatient mortality and length 
of stay among patients receiving PEG. 

Results

Patient characteristics

A total of 789,167 patients received PEG tube placement 
during the 5-year period (2010-2014). Of these, 16,667 (2.11%) 
patients had a co-diagnosis of malignant or non-malignant 
ascites during their hospital stay. The national trends of patients 
with ascites undergoing PEG remained stable over the 5-year 
study period (P=0.23) as shown in Fig. 1.

Patients in the ascites group were younger (mean age 64.12 vs. 
69.30 years; P<0.001) and were more likely to be female (53.46% vs. 
45.90%; P<0.001). No significant racial variations were observed 
between the 2 groups, a majority of the patients being Caucasian 
in both (67.06% vs. 63.40%; P<0.001). Patients with ascites had 
a significantly lower frequency of associated cardiovascular 
comorbidities, such as hypertension (45.66% vs. 61.59%; P<0.001), 
diabetes mellitus (20.94% vs. 28.61%; P=0.002), congestive heart 
failure (CHF) (20.51% vs. 21.66%; P=0.12), and chronic kidney 
disease (CKD) (11.6% vs. 14.05%; P<0.001) compared to the 
control group. As expected, metastatic cancer (34.65% vs. 6.85%; 
P<0.001) and chronic liver disease (19.85% vs. 2.04%; P=0.001) 
were more prevalent among patients in the ascites group. Other 
demographic factors, such as geographic and regional variations 
of the population of interest, are listed in Table 1. 

Study outcomes

Patients with ascites receiving PEG had a significantly 
higher risk of developing peritonitis (7.52% vs. 0.72%; P<0.001) 
compared to patients without ascites. PEG patients with ascites 
were also more likely to have other complications associated 
with PEG, such as mechanical dysfunction (2.08% vs. 1.78%; 
P=0.18) and local infection (1.31% vs. 1.16%; P=0.45); however, 
these differences were not statistically significant. 

Despite having a lower prevalence of cardiovascular 
comorbidities, such as hypertension, diabetes mellitus, CKD 
and CHF, patients in the ascites group undergoing PEG had 
significantly higher all-cause inpatient mortality (16.33% vs. 
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Similarly, a majority (50-80%) of patients with metastatic 
cancer are known to have severe malnutrition and cachexia, 
resulting in death (20%)  [7]. Owing to these factors, poor 
nutritional intake is more detrimental to the health of these 
patients compared to the general population. 

PEG is a relatively common procedure well tolerated in most 
patients. However, several studies have shown that certain risk 
factors (hypoalbuminemia, elevated C-reactive protein, low 
body mass index) and comorbidities (diabetes mellitus and 
chronic obstructive pulmonary disease) are associated with 
increased mortality and complications related to PEG tube 
placement [8,9]. Various studies have reported a wide range 
of complications from PEG tube placement (3-39%). Minor 
complications reported include local infection, bleeding, and 
tube dislodgement; severe complications include aspiration 
pneumonia, necrotizing fasciitis, buried bumper syndrome, 
life-threatening hemorrhage, metastatic seeding, peritonitis, 
bowel perforation, and even death [10-13]. According to a 
large population-based study, the overall all-cause inpatient 
mortality of patients undergoing PEG tube placement was 
11% [14]. Another study showed a 30-day mortality of 43% 
after PEG tube placement; however, most deaths were related 
to the underlying disease process itself, rather than procedural 
complications from the PEG [15]. This shows that appropriate 
patient selection is important to prevent such complications. 

There are only limited data concerning the safety of PEG 
placement in patients with abdominal ascites. Procedural 
difficulties are often attributed to ascites in the placement 
of PEG tubes, including prevention of proper apposition 
of the gastric and abdominal walls, impaired tract healing, 
dislodgement of the catheter due to re-accumulation of ascites, 
leakage, and increased risk of bleeding and infection [6]. In 2010, 
Baltz et al evaluated a single-center case series of 26 patients 
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Figure 1 Rates of percutaneous endoscopic gastrostomy (PEG) tube placement in patients with ascites over the period 2010-2014

7.02%; P<0.001) and longer hospital stays (28.08 vs. 19.45 days; 
P<0.001) as compared to patients in the control group (Table 2).

On multivariate analysis, after adjusting for confounders, 
ascites was found to be an independent predictor of 
significantly increased odds of mortality (odds ratio [OR] 2.07, 
95% confidence interval [CI] 1.87-2.30; P<0.001) and longer 
hospital stay (OR 0.27, 95%CI 0.24-0.30; P=0.001).

Discussion

Ascites is defined as accumulation of fluid in the 
peritoneal cavity that presents as abdominal distension 
leading to significant abdominal pain, shortness of breath and 
weight gain. It frequently occurs as a consequence of portal 
hypertension associated with liver cirrhosis (81%), followed 
by malignancy (10%), and various other causes such as 
heart failure (3%), abdominal tuberculosis (2%), pancreatic 
disease (1%), nephrotic syndrome, peritoneal dialysis, and 
severe malnutrition, to name a few [3]. Patients with ascites 
often suffer from malnutrition due to their underlying 
conditions, most commonly decompensated liver disease 
and metastatic cancer. Various factors, such as increased 
satiety from abdominal distension, decreased appetite, 
altered mentation, recurrent hospitalizations, infections, 
malabsorption, dietary restrictions, and medications such as 
lactulose and diuretics, lead to malnutrition in these patients 
[4]. Those diagnosed with protein-calorie malnutrition from 
liver cirrhosis have been shown to have increased mortality 
(14.1% vs. 7.5%;  P<0.0001), longer hospital stays (mean 8.7 
vs. 5.7 days; P<0.0001), and higher hospital costs ($36,818 vs. 
$22,673; P<0.0001) compared to the general population [5,6]. 
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with cirrhosis and found that the mortality rate of PEG tube 
placement in cirrhotic patients (65% of whom had ascites) was 
about 38-42%. While 53% of patients with ascites died within 
the first 30 days, only 2 of these patients died from procedural 
complications, including aspiration pneumonia and new onset 
peritonitis, after the procedure [16]. It thus becomes difficult 
to ascertain whether the high mortality could be attributed to 
complications from PEG placement in the presence of ascites or 
to the underlying disease process, knowing that most patients 
with advanced liver disease are significantly debilitated. 

Case reports have previously been published about successful 
PEG tube placement in ascitic patients using various technical 
improvisations. Preprocedural large-volume paracentesis 
in combination with aggressive diuresis has been described 
for successful PEG placement in patients with cirrhosis and 
malignancy-related ascites [17,18]. In another case series, 
PEG was placed using the pull-through technique, followed 
by placement of 3-suture gastropexy for prevention of ascitic 
fluid leakage [19]. The use of gastropexy for PEG placement in 
patients with intraperitoneally interposed organs has also been 
described in various reports [20,21]. It is interesting to note 

that a combination of large-volume paracentesis followed by 
PEG with gastropexy has also popularly been employed for 
placement of interventional radiology-guided gastrostomy 
tubes in patients with voluminous ascites [22-24]. While 
paracentesis helps with prevention of ascitic fluid leakage, 
gastropexy helps prevent PEG tube dislodgement. Success rates 
as high as 97.8% have been reported in these studies [24]. 

We believe that our study is a comprehensive representation 
of prevalence, demographic characteristics, procedural 
complications, mortality, and length of stay among the largest ever 
patient population with ascites undergoing PEG tube placement. 
Our study shows that PEG continues to be a high-risk procedure 
in these patients. The presence of ascites was associated with 
significantly higher odds of mortality and of peritonitis among 
patients undergoing PEG compared to non-ascitic patients. 
Additionally, our study showed that the presence of ascites was 
associated with a greater independent risk of mortality among 
patients undergoing PEG placement. This finding is helpful in 
overriding any confounders that could have led to falsely elevated 
all-cause mortality among patients with ascites undergoing PEG. 
In other words, although it is possible that the patients with ascites 
could be sicker because of their underlying condition, accounting 
for their higher all-cause mortality, ascites was shown to be an 
independent risk factor associated with increased odds of death 
in our study. These results are in concordance with conventional 
practices, where ascites is considered a contraindication to PEG 
placement in most cases. Another study using the NIS showed 
that, although associated with a higher rate of complications, 
the presence of ascites among cirrhotic patients was associated 
with lower all-cause mortality as compared to cirrhotic patients 
without ascites [25]. Unlike this study, where only patients with 
cirrhosis-associated ascites were taken into consideration, our 
study analyzed the outcomes of PEG among all patients with 
ascites, irrespective of the underlying cause, over a much longer 
time period. These factors account for the larger size of our study 
population and may possibly explain the discrepancy between 
the 2 studies’ results. 

Several limitations of this study should be acknowledged. 
Since all data were obtained from the NIS database, the 

Table 1 Baseline characteristics of patients with ascites undergoing 
placement of a percutaneous endoscopic gastrostomy tube vs. 
controls

Characteristics Patients 
with ascites 

(%)

Patients 
without ascites 

(%)

P-value

Mean age (years) 64.12±0.26 69.30±0.11 <0.001

Sex, %
Male
Female

46.54
53.46

54.10
45.90

<0.001

Race, %
White
African American
Hispanic

67.06
17.1
8.26

63.40
20.35
9.49

0.001

Primary expected payer, %
Medicare
Medicaid
Private Insurance

53.87
14.55
26.05

68.10
11.56
15.59

<0.001

Hospital region, %
Northeast
Midwest
South
West

22.46
21.98
36.23
19.33

18.6
22.11
42.19
17.1

<0.001

Hospital location, %
Rural
Urban

4.33
95.67

6.79
93.21

<0.001

Comorbidities, %
Hypertension
DM
CKD
CHF
Metastatic cancer
Chronic liver disease

45.66
20.94
11.6

20.51
34.65
19.85

61.59
28.61
14.05
21.66
6.85
2.42

<0.001
0.002

<0.001
0.12

<0.001
0.001

DM, diabetes mellitus; CKD, chronic kidney disease; CHF, congestive heart 
failure

Table 2 Primary and secondary outcomes of patients with ascites 
undergoing placement of a percutaneous endoscopic gastrostomy 
(PEG) tube vs. controls

Outcomes Patients 
with ascites 

(%)

Patients 
without ascites 

(%)

P-value

Complications of PEG, %
Peritonitis
Aspiration pneumonia
Mechanical dysfunction
Local infection
Hemoperitoneum
Gastric prolapse
Esophageal perforation
Procedural hemorrhage

7.52
20.41
2.08
1.31
0.72
0.2

0.15
1.69

0.72
2.69
1.78
1.16
0.19
0.17
0.47
0.91

<0.001
<0.001

0.18
0.45

<0.001
0.67

<0.001
<0.001

Mean length of stay (days) 28.08 19.45 0.001 

In-hospital mortality, % 16.33 7.02 <0.001
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identification of various associated complications and 
comorbidities is highly dependent on the accuracy of coding 
procedures. We were also unable to quantify the amount of 
ascitic fluid present in these patients, or to determine whether 
paracentesis was performed prior to PEG placement, making it 
hard to analyze whether paracentesis helps with reducing the 
rate of complications and mortality. However, it is important to 
note that the NIS has been extensively validated over the years 
and that any misclassification occurring from inaccuracies in 
ICD-9-CM codes would probably be distributed uniformly over 
the entire nation’s population, allowing for data generalizability.

 In conclusion, our study recommends against the 
placement of PEG tubes in patients with ascites. It is, however, 
important to note that, despite the higher odds of complications 
and mortality, a significantly large number of patients with 
ascites continued to receive PEG over the 5-year study period. 
We believe that mindful patient selection and meticulous 
contemplation of the various risks and benefits of PEG in 
each patient are imperative for minimizing complications and 
optimizing nutrition in this high-risk patient population. 
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Summary Box

What is already known:

•	 Most patients with ascites as well as these 
underlying conditions are nutritionally deprived 
and may require long-term enteral feeding via a 
percutaneous endoscopic gastrostomy (PEG) tube 

•	 The presence of ascites has, however, been deemed 
to be a relative contraindication to PEG tube 
placement, because of the risk of spillage and 
superimposed infection of ascetic fluid, which 
could lead to life-threatening peritonitis, septic 
shock, and death; it could also lead to tracking of 
cancer cells and iatrogenic spread of malignancy

What the new findings are:

•	 Although the risk of PEG-related complications 
continues to be significantly prevalent in a nationally 
representative population sample, more people with 
underlying ascites are getting a PEG over the years
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Supplementary material

Appendix 1

Diagnosis/procedure name ICD-9 code

PEG 43.11

Ascites 789.59, 789.51

Chronic liver disease 571.x, 572.x

Metastatic cancer 196.x, 197.x, 198.x, 199.x, 789.51, 
209.7x

Hypertension 401.x, 402.x, 403.x, 404.x, 405.x

Diabetes mellitus 250.x

Chronic kidney disease 585.x

Congestive heart failure 428.x

Peritonitis 567.2x

Local infection of PEG 536.41

Mechanical dysfunction of PEG 536.42

Hemoperitoneum 568.81

Gastric prolapse 530.4

Aspiration pneumonia 507.0

Esophageal perforation 537.89
PEG, percutaneous endoscopic gastrostomy


