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Role of Continuous Drainage of Tense Ascites in Peritoneal
Dialysis: Mehandru/Masud Technique
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Abstract

Insertion of a peritoneal dialysis (PD) catheter in end-stage renal dis-
case (ESRD) patients with cirrhosis and tense ascites remains a chal-
lenge for nephrologists. Ascitic fluid leak at the surgical site, a common
postoperative occurrence, leads to the disqualification of many patients
who could be otherwise great candidates for PD. The ascitic fluid leak
has been described to occur during or immediately after surgery even
after the entire volume of ascitic fluid has been drained. In this study,
we report a case study of three patients with ESRD, liver cirrhosis, and
tense ascites on hemodialysis. The patients required super large volume
paracentesis (SLVP), draining 9,000 - 15,000 cc of ascitic fluid twice
weekly in an interventional radiology setup. Besides ascitic fluid drain-
age, the patients needed in-center hemodialysis (ICHD) 3 days a week,
leading to their engagement in procedures 5 days a week. In addition,
intradialytic symptomatic hypotension, hypoalbuminemia, and other
adverse effects of hemodialysis lead to their poor lifestyle. To improve
their lifestyle, all patients desired to switch to PD from ICHD. Upon
the PD catheter insertion and drainage of the entire ascitic fluid, leaks
developed at the insertion site within a few hours. To overcome these
leaks, PD catheters of all three patients were attached via a transfer set
to a bag for continuous drainage of ascitic fluid for about 2 weeks. No
leak or complication was noted, leading to complete healing of inser-
tion site. We recommend, for the patients with tense ascites requiring
SLVP, approximately 2 weeks of healing period continuously be per-
formed till initiation of PD training,.
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Introduction

Liver disease, including cirrhosis, is one of the primary causes
of morbidity and mortality, and is the third leading cause among
the population of adults aged 40 - 59 years [1]. Cirrhosis oc-
curs during advanced stages of liver disease, due to irreversible
fibrosis. This fibrosis in addition to portal hypertension leads
to ascites, the accumulation of fluid in abdominal cavity. Vari-
ous techniques for drainage of peritoneal dialysis (PD) solution
and ascites have been devised. In the study by Bajo et al, the
authors drained an extra 20% over the infused volume in their
PD patients, to drain ascites with each exchange [2]. As reported
by Chaudhary et al, during initiation of PD in an inpatient set-
ting, 1 L of peritoneal fluid was drained, followed by infusion
of 1.5% of dextrose PD solution and drainage of 1.5 L with a
dwell time of 1 - 2 h [3]. This is continued until the complete
drainage of PD fluid [3]. These studies also reflect that the PD
catheter should not be removed if patients wished to switch back
to hemodialysis (HD) modality. Literature suggests that even in
patients on in-center hemodialysis (ICHD), the PD catheter can
be maintained for episodic drainage of ascitic fluid, eliminating
the need for frequent paracentesis [4]. The successful employ-
ment of PD in managing end-stage renal disease (ESRD) pa-
tients with ascites secondary to cirrhosis or heart failure [5, 6]
and in patients with fulminant hepatic failure and kidney failure
(KF) is well documented [7]. Cirrhotic ascites, pathologically
manifested as accumulation of fluid in the peritoneal cavity, is
observed in about 85% of cirrhosis patients as a complication.
Ascites is considered as a marker of decompensated cirrhosis
and is the most common cause for hospitalization and sign for
orthotopic liver transplantation [6]. Portal hypertension is the
leading cause in the formation of ascites which could in turn
causes splanchnic vasodilation, triggering further renal sodium
retention [8]. Intermittent HD in ESRD patients with severe liv-
er failure is associated with a risk of encephalopathy [4]. Figure
1 depicts the path chosen by our team compared with Rajora et
al for the similar patient population.

The risk of encephalopathy increases with rapid osmosis,
and electrolyte shift secondary to intermittent HD due to in-
creased brain water content [8]. PD offers great advantages
over HD in patients with ESRD and co-existing cirrhosis, both
with and without ascites [3]. Advantages and disadvantages of
PD in patients with kidney disease and ascites secondary to
liver cirrhosis are discussed in Figure 2.
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Figure 1. Comparison between Mehandru et al (this study) and Rajora et al study.

Only a few patients with advanced cirrhosis have “refrac-
tory ascites” and do not respond to conventional treatment [1].
Frequent paracentesis to ease ascites is the only treatment of
choice unless the patient is on PD. A large proportion of such
patients have associated chronic kidney disease which may re-
quire dialysis therapy. PD may offer a better choice than HD.
Several reports in the literature describe using newly placed PD
catheter for initial large volume paracentesis (LVP), for sympto-
matic relief, thereafter, conducting flushes or small volume PD.

Method

For this case study, three patients had super large volume

paracentesis (SLVP) requiring twice weekly draining of 9,000
- 15,000 cc, accumulating over 2,000 - 3,000 cc ascitic fluid
daily. A continuous drainage was a safe way to prevent leakage
from the incision site in patients with newly placed PD cath-
eter. Patients with co-existing ascites and KF pose a significant
management challenge for the nephrologists [9]. Inclusion cri-
teria are the following: between the ages of 18 and 90, gender
neutral, and the ability to train in PD technique. Participants
were recruited from an ICHD unit. The presence of ascites in
patients with KF poses numerous challenges, including vol-
ume management due to poor hemodynamics [10-12]. Co-
existence of encephalopathy, coagulopathies, and malnutrition
creates a perfect storm, hence making HD an inadequate treat-
ment modality [4, 8]. PD creates a better choice due to the con-
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Advantages

e Reduced risk of bleeding

o No need for anticoagulation

e Provision of caloric load

Disadvantages

o Risk of peritonitis

complications

o Need for stable home situation

o Better hemodynamic stability, less intradialytic hypotension

o Lower risk of hepatitis B and C virus transmission

o Regular drainage of ascites - no need for serial therapeutic paracentesis

o Protein loss in dialysate effluent

o Potential risks of peri-catheter leaks, hernia, and other mechanical

o Inability to perform peritoneal dialysis in the setting of physical or mental

incapacity in the absence of assistance

Figure 2. Potential advantages and disadvantages of PD in patients with kidney failure and ascites. PD: peritoneal dialysis.

sistency of the treatment by providing hemodynamic stability
and better volume management. PD eliminates the need for
LVP by draining ascites with each treatment [13-16]. How-
ever, the sensitivity in employment of PD continues to exist
due to its association with a higher risk of infection, exces-
sive albumin loss, and overall poor outcomes, leading to a low
prevalence of PD in patients with KF and ascites [2, 13, 14].
In this study, we determined the impact of continuous
drainage of ascitic fluid immediately following insertion of a
PD catheter to prevent leaks at the incision site in an ESRD pa-
tient with tense ascites, weekly SLVP of 9,000 - 15,000 cc. All
three patients in this study had low plasma albumin (< 1.6 g/
dL) while on ICHD, whereas at 6 months after initiation of PD,
their albumin improved (> 3.5 g/dL). There was no incident of
peritonitis or leaks. Blood pressure that was fluctuating widely
on ICHD rendering patients symptomatic, was stabilized within
a matter of few weeks after PD training. Concomitant cirrhosis
and other causes remain unclear. Smaller studies conducted in
Asia have observed a 4-6% occurrence of cirrhosis in KF, al-
though the incidence of ascites has not been reported in most
studies [ 17-20]. The presence of cirrhosis adds to overall mortal-
ity risk in KF patients. In a study conducted in Taiwan, cirrhosis
was found to be an independent predictor of mortality in dialysis
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patients [20]. Similarly in a Korean study, cirrhotic patients had
significantly lower 1-, 3-, and 5-year survival rates compared
with non-cirrhotic KF patients [17]. Studies have investigated
on the effects of renal replacement therapy (RRT) in the setting
of acute KF and results suggested that early initiation of RRT in
patients with co-existing liver failure and KF might be benefi-
cial. In a study by Wilkinson et al (1977) [12] involving 25 KF
and cirrhotic patients, the overall outcome was uniformly nega-
tive in both groups as all 25 patients died.

Cirrhosis increases risk of bleeding, leading to instabil-
ity with HD, especially in patients with arterial venous access.
Similarly, patients with central venous catheters have also faced
this problem, including the inherent risk of infection as well as
catheter malfunction. Although minimum use of anticoagulants
is implemented in ESRD patients with cirrhosis, there is no evi-
dence-based recommendation for this patient population.

Case Report

This study reports three patients with cirrhosis and ESRD on
HD. These patients had tense ascites secondary to cirrhosis of
the liver. Table 1 presents the demographics of these patients
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Table 1. Age, Gender, Etiology of Liver and Kidney Disease, Frequency of Paracentesis, and Systolic Blood Pressure Before and

After Initiation of PD

Gen- Etiology of Etiology of Frequency of paracen- Systolic blood RIS G
Case Age . . s o sure on PD 3 months
der liver disease renal disease tesis/weekly volume pressure on ICHD A
after initiation
1 35 F Alcoholic cirrhosis  Hepatic 2 x weekly/13,000 - 15,000 cc 80 - 120, 130
symptomatic
2 52 M Alcoholic cirrhosis  Diabetes mellitus 2 x weekly/11,000 -13,000 cc 90 - 116, 136
symptomatic
3 49 F Alcoholic cirrhosis  Hypertensive 2 x weekly/9,000 - 14,000 cc 93 - 109, 128
nephrosclerosis symptomatic

ICHD: in-center hemodialysis; PD: peritoneal dialysis.

along with the etiology of disease, frequency of paracentesis,
and hemodynamics. Despite being on lasix 80 mg twice daily
and HD three times a week, all three patients required biweek-
ly SLVP to ease tense ascites. They were also suffering from
intradialytic hypotension, severe hypoalbuminemia, and poor
quality of life. Table 2 depicts pre- and post-PD conditions.
Although all patients were abstaining from consumption of al-
cohol, there was no improvement in health status due to overall
complications. With above circumstances, PD appeared to be
the most viable option in these patients, illustrating the posi-
tive changes.

Due to deteriorating conditions of these patients second-
ary to frequent ascites and HD, PD was thought to be a better
option. After educating the patients, a collective decision to
switch dialysis modality from HD to PD was made. During
catheter insertion, all patients had their newly inserted PD cath-
eter attached to a transfer set and a bag for continuous drainage
to avoid further leaks and promote adequate healing of the sur-
gical site. Once the incision site healed in 14 days, PD train-
ing was initiated. Table 3 presents the treatment timeline for
the patients on PD. Table 4 depicts complications immediately
after insertion of PD catheter as well as post-establishment of
PD. No complication such as peritonitis or leakage was noted.
These patients remained compliant with the prescribed thera-
py and treatment regimen. Patients were followed for over a
2-year period with successful continuation of PD modality and

great improvement in lifestyle, even allowing these patients to
lead their lives independently.

Patients were educated on both modalities, risks and ben-
efits were discussed, and consents were obtained to initiate
PD with insertion of PD catheter. General surgery was con-
sulted, and PD catheter was inserted in the peritoneal cavity
in a hospital setting. A few hours after surgical intervention,
profuse leakage of ascitic fluid was noted at the incision site
in all patients. Patients were trained on PD, and they were able
to remain free of ascites, hemodynamically stable with normal
albumin levels a few months and 2 years after PD initiation.

Discussion

Several reports in the literature describe the use of newly placed
PD catheter for initial LVP, for symptomatic relief, thereafter,
conducting flushes or small volume PD [21]. The patients in
our study had SLVP requiring twice weekly draining of 9,000
- 15,000 cc, accumulating over 2,000 - 3,000 cc ascitic fluid
daily. Continuous drainage was a safe way to prevent leak-
age from the incision site in patients with ESRD. Patients with
co-existing ascites and KF pose a significant management
challenge for the nephrologists [9]. PD is relatively contraindi-
cated in cirrhotic patients with ascites in several publications.
Despite the consensus, available clinical report suggests that

Table 2. Conditions of the Patients in This Study With ESRD and Cirrhosis Before and After PD

Overall conditions

Ascites Residual renal

Case Other conditions (?verall Ml on PD 6 months Initial daily Drainage after function, urine LG
tions on HD o on PD
after initiation drainage/day 2 years on PD output/day
1 Alcoholism, anemia, Wheelchair Ambulatory, able to 2,050 cc 350 cc/eycle, 1,260 cc 3.5
hypoalbuminemia bound, hospice  hold employment, three cycles/day
referral weight gain of 40 Ib with icodextrin
2 Alcoholism, anemia, Wheelchair Ambulatory, resumed 1,800 cc 290 cc/cycle, three 1,105 cc 2.9
diabetes mellitus, bound work, stable weight cycles/day with
hypoalbuminemia 1.5% dextrose
3 Alcoholism, anemia, Wheelchair Ambulatory, resumed 1,250 cc 210 cc/eycle, 1,305 cc 4.2
hypertension, bound, palliative work, gained three cycles/day
hypoalbuminemia care consult 15 1b weight with icodextrin
ESRD: end-stage renal disease; HD: hemodialysis; PD: peritoneal dialysis.
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Table 4. Peritoneal Leak After PD Catheter Insertion (Immediately, During PD Training and 2 Years After PD Initiation)

Case Complications after Leaks after attachment of Peritonitis for Paracentesis after Albumin
inserting PD catheter transfer set and drainage bag 2-year period PD training infusion
Leak (++++) 0 None None None

2 Leak (++++) 0 None None None

3 Leak (++++) 0 None None None

PD: peritoneal dialysis.

patients with cirrhosis can be successfully managed on PD.
Ascites presents numerous challenges in the overall man-
agement of KF. These patients usually have poor hemodynam-
ics, which makes volume management very difficult [10-12].
Furthermore, the presence of coagulopathy, malnutrition, and
encephalopathy compounds the management complexity,
therefore, such patients do not tolerate HD well [4, 8]. PD by
offering steady-state treatment may provide hemodynamic sta-
bility and better volume management. Additionally, PD elimi-
nates the need for LVP due to drainage of ascites with each
treatment [13-16]. However, there is a perception that use of
PD is associated with higher risk of infection, excessive albu-
min loss, and overall poor outcomes, and therefore should not
be offered in patients with KF and ascites [2, 13, 14].
Prevalence of ascites in KF due to cirrhosis and other
causes remains uncertain. Small studies from Asia have ob-
served a 4-6% incidence of cirrhosis in KF, but the incidence
of ascites has not been reported in most studies [17-20]. The
process of cirrhosis increases the overall mortality in KF pa-
tients. In a Taiwan National Cohort, cirrhosis was found to be
an independent predictor of mortality in dialysis patients [20].
A study by Wilkinson et al (1977) investigated on 25 such pa-
tients, where HD was used in five patients, PD was used in
18 patients, and two patients used both modalities [12]. The
patients receiving PD had lower risk of bleeding and hypoten-
sive episodes who have renal disease. The outcome was uni-
formly negative in both graphs as all 25 patients eventually
died. Dialysis technology and management of acute KF have
improved considerably since Wilkinson’s publication pro-
gresses to ESRD, requiring RRT. The prevalence of patients
with comorbid ESRD and cirrhosis secondary to liver disease
is not known. However, with increasing prevalence of chronic
diseases, the population with co-existence of KF and liver dis-
case may continue to grow. Although they may co-exist, the
causes of kidney and liver disease might be unrelated. Diabe-
tes mellitus and hypertension are the most common causes of
renal disease, whereas liver disease is most often a result of vi-
ral infection or alcohol-related. Another population at risk for

KF is patients with liver transplant: up to 18% of such patients
require dialysis 5 years after transplantation [3, 22]. Due to
hemodynamic instability, recent interest is focused on manag-
ing KF with continuous RRT.

PD patients who need dialysis in association with liver
disease show a lower overall mortality rate than HD. Patients’
comorbidities play an important role in the mortality rate as
well as severity of liver cirrhosis and serum albumin levels. In
patients with ascites and CKD stage 5 requiring dialysis, PD
may be the treatment of choice [23]. The dropout rates in the
study by De Vecchi et al were similar in the cirrhotic and non-
cirrhotic groups, where leaks and mechanical complications
leading to technique failure were similar in both groups [14].
Adequate solute clearance as well as dialysis adequacy can be
accomplished along with evacuation of ascites with employ-
ment of PD [3]. In patients with non-fatal liver disease, PD
can be used successfully to treat ascites and KF. This treatment
modality may be better tolerated than HD and should be the
RRT of choice especially in these particular patient popula-
tions [24]. The presence of liver cirrhosis does not increase the
risk of bacterial peritonitis or other dialysis-related complica-
tions [14]. Clinical symptoms of sclerosing encapsulating peri-
tonitis were observed in two cirrhotic patients on PD therapy,
therefore, it represents a frequent patient complication in the
series by De Vecchi et al [14], compared with the rate reported
in a larger series of PD patients. However, sclerosing encapsu-
lating peritonitis was also described in three cirrhotic patients
that were never treated with PD [24, 25].

In addition, the presence of malnutrition in cirrhotic pa-
tients does not complicate PD outcomes. However, hypoalbu-
minemia might be complicated due to large daily peritoneal
protein loss during the first month of PD therapy, decreasing
with time [26]. The process of counterpressure exerted by
dialysate might be responsible for reduction in formation of
ascitic fluid [14]. It is theorized that counterpressure due to
increased intraabdominal pressure opposes portal pressure and
leads to decreased ascites formation, hence decreasing protein
losses [3]. Improvement in albumin levels was clearly observed

Table 5. Serum and Ascitic Fluid Albumin Before and After Peritoneal Dialysis

Case Serum albumin Albumin in ascitic fluid on PD
Before PD 1 monthonPD 1yearonPD 2yearsonPD 2weeksonPD 1 monthonPD 1yearonPD 2 years on PD
1 1.3 1.8 3.8 4.0 2l g 9.9 200 mg < 100 mg/day
2 1.4 1.9 3.7 3.8 23 g 11.2 221 mg < 100 mg/day
3 1.5 2.1 4.0 4.2 19¢g 11.5 190 mg <100 mg/day
PD: peritoneal dialysis.
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in all three patients. The loss of albumin was approximately 25
g/day for the first month of PD, thereafter, decreasing until
it was minimal at the end of 2 years on PD in all patients.
This was evident by increasing serum albumin levels. Table 5
shows serum and ascitic fluid albumin levels before and after
PD in these patients, demonstrating an enormous reduction in
loss of albumin after initiation of PD.

Some studies have demonstrated that PD provides hemo-
dynamic stability and adequate volume management com-
pared with HD. Moreover, because PD obviates the need for
therapeutic paracentesis by facilitating continuous drainage of
ascites, the need for paracentesis is eliminated. Furthermore,
small studies have suggested that outcomes such as peritonitis
and mechanical complications are comparable to those in PD
patients without ascites [9]. Although the urgent start of PD is
a popular procedure, a minimum of a 2-week period should be
allowed after the insertion of PD catheter in ESRD [9].

“Controlled paracentesis” has been described as slow and
safe decompression of abdomen, after 2-L dialysis infusion
and dwell, with drain restricted to 2,300 - 2,400 cc [2, 13]. This
pattern of drainage-restricted exchanges allows eventual slow
removal of ascites, although it might not remove adequate as-
citic fluid. In three cases used in this study, however, patients
had massive ascites, 1,800 - 2,200 cc/24 h and approximately
15,000 cc weekly, and SLVP was required twice weekly. We
discovered that continuous drainage with a transfer set after in-
sertion of PD catheter along with total drainage of ascitic fluid
during surgery proved beneficial in avoiding leaks. All leakage
stopped after establishing connection for continuous drainage.
No incidence of peritonitis occurred. All three patients contin-
ued receiving ICHD three times weekly until 2 weeks after PD
catheter insertion. Symptomatic hypotensive episodes occur-
ring on each HD session ceased to occur after initiating PD.
Suleyman et al infused pre-operative intravenous fresh frozen
plasma (FFP) 15 mL/kg in a case with massive ascites. After
the placement of a PD catheter, 1,000 cc of ascitic fluid was
drained. Thereafter, catheter was flushed every day, draining
500 - 700 cc each time. The amount of dialysis exchanges was
gradually increased to 4 per day [27].

Dialysis treatment can be a grueling process, as the pres-
ence of ascites further adds to challenges in these patients. Due
to presence of ascites, hypovolemia is common secondary to
low effective arterial blood volume in these patients. Rapid
removal of fluid from the intervascular compartment during
HD may produce severe hypovolemia and hypotension leading
to hemodynamic instability [10-12]. This hemodynamic insta-
bility further leads to shortened treatments that compromises
solute clearance and adequate fluid removal, increasing uremia
and worsening ascites. This uremic state along with rapid os-
motic shift during HD treatment can alter cerebral water con-
tent and predispose patients to encephalopathy [4, 8].

Patients with cirrhosis due to comorbid conditions have
multiple abnormalities of hemostatic function increasing
risk of bleeding as well as thrombosis [28-30]. Platelets can
increase the risk of bleeding disorders. The risk of gastroin-
testinal hemorrhage and excessive bleeding at the site of di-
alysis access also increases due to use of anticoagulation in
HD. Even in light of these deficiencies, use of PD remains
nominal while HD continues to be the most prevalent dialysis
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modality among KF patients with ascites [9]. In a study us-
ing a nationwide inpatient sample, less than 1% of ESRD pa-
tients with cirrhosis and accompanying ascites were initiated
on PD [31]. Inadequate research as well as the unwillingness
of nephrologists to take risk for better outcomes can also be
blamed for these poor statistics. PD provides hemodynamic
stability through treatment that is slow and steady leading to
continuous drainage of ascites with daily exchanges [31]. PD
eliminates the need for anticoagulation hence, reducing the
risk of hemorrhage [9]. Furthermore, PD may serve as a much
needed source of calories in malnourished KF patients with
ascites [32].

PD also provides better management of uremia. In a study
by De Vecchi et al, weekly creatinine clearance was higher in
patients with cirrhosis compared to non-cirrhotic ESRD pa-
tients [14].

Continuous drainage of ascites, as observed in our patients,
obviates the need for significant glucose load during dialysis
by using glucose concentration solutions as this minimized the
adverse effects of hypertonic dextrose solution. Nevertheless,
using glucose solutions, although in a lower concentration,
provides an additional source of calories for patients with mal-
nutrition and poor appetite. Hence, PD should be considered
a preferred and most beneficial option in KF patients with as-
cites. Patients suffering from advanced cirrhosis and accompa-
nying ascites are significantly malnourished due to inadequate
dietary intake, impaired digestion and absorption, as well as
altered metabolism of nutrients [33]. Additionally, cirrhosis is
associated with decreased production of creatine, so creatinine
levels remain low. These lower serum creatinine levels in pa-
tients with cirrhosis result in overestimation of the glomerular
filtration rate. This delays diagnosis of KF and initiation of di-
alysis, resulting in a prolonged uremic state leading to further
worsening of the patient’s nutritional status [34, 35]. Hypoal-
buminemia is a known predictor of mortality in KF patients
and an independent risk factor for peritonitis in PD [36-38].
Continued loss of albumin in PD treatments may exacerbate
hypoalbuminemia in KF patients with ascites. This may lead
to poor outcomes as well as morbidity and mortality. None-
theless, majority of the literature contradicts this concept [9].
Our study supports this observation in all three of the patients.
Similarly, a study involving 11 KF patients with cirrhosis ob-
served no change in serum albumin at 6 and 12 months after
PD initiation [14].

However, a minimal, insignificant drop in serum albu-
min from baseline was noted in patients with KF, cirrhosis,
and ascites, with mean follow-up times of 4.5 and more than
6 years, respectively [16, 23]. Remarkably, Selgas et al de-
scribed disproportionate protein losses (more than 30 g/dL) in
the PD fluid initially, but this drastically reduced to 7 - 15 g/
dL among eight KF patients with cirrhosis and accompanying
ascites [13]. Similarly, the serum albumin level increased after
an initial drop in an inverse relation to the peritoneal protein
loss [13]. Improvement in uremia also led to improved appetite
and better calorie intake, eventually increasing serum albumin
levels. Majority of patients tolerate PD well, with minimal
change in serum albumin [14, 16, 23]. Other studies have also
mentioned some protein loss daily in PD fluid, but a notable
change in serum albumin from the baseline value is not ob-
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served [13, 14, 16].

Cirrhosis enables translocation of gut microorganisms,
predominantly Escherichia coli and other gram-negative bac-
teria, into the peritoneum that reduces function of peritoneal
phagocytes and complement deficiency causing spontaneous
bacterial peritonitis [39-42]. Apprehension of introducing
PD in cirrhotic patients includes the concern that PD might
increase the risk of peritonitis by adding PD catheter-related
peritonitis risks to the inherent risk of spontaneous bacterial
peritonitis in these patients. However, this is contradicted by
most of the recent data. Peritonitis rates in cirrhotic and non-
cirrhotic PD patients with ascites have been reported to be
comparable by several studies [14, 16, 20, 24, 43].

In a series of nine KF patients with cirrhosis and ascites,
an 8-year survival was observed, with six of the nine patients
surviving more than 18 months with adequate control of ure-
mia and fluid volume [24]. Comparable results were observed
in two series of five and eight KF patients with cirrhosis,
which noted hemodynamic stability with PD modality [2, 13].
Three of the patients in this study were switched from HD due
to continuous hemodynamic instability [2, 13]. In majority of
the studies, mortality was related to complications of cirrhosis
and not from PD-associated issues. Ranganathan et al recom-
mended initiation can be delayed promoting healing of the sur-
gical site and reduction in risks of catheter complications by 2
- 4 weeks. However, even if PD initiation is delayed, the ascitic
fluid should be drained and the catheter concomitantly flushed
to ensure patency and monitor any leaks [44].

There is no firm opinion on the amount of ascitic fluid to
be initially drained. During initial visits, drainage of 5 - 6 L of
ascitic fluid has been described [13]. On successive visits, vari-
ous strategies have been applied to determine the volume to be
drained. Some centers have drained 10% to 20% extra fluid over
the instilled fill volume (FV) with every exchange [2, 13]. Oth-
ers have drained 400 - 600 mL above the instilled FV until the
ascitic fluid is completely drained [3, 14, 45]. Chaudhary et al
reported use of a purse string suture in the posterior fascia to
control the leakage [3]. Despite the purse string suture, profuse
leak may occur for several days after insertion of catheter in cir-
rhotic patients with ascites. Some centers have infused albumin
while draining ascites [2, 3, 13, 14, 16, 45]. There is no consen-
sus on the initial volume of dialysate to be instilled [9]. While
Selgas et al [13] initiated with 2 L FV from the outset, De Vecchi
et al [14] started with 1,000 mL, and Lee et al [45] used 500 mL
with stepwise increase to 2 L. In general, a typical starting FV
is 500 - 750 mL. FV should be gradually increased every 3 - 4
days or as tolerated, while being vigilant for leaks and overfills,
until the patient reaches a maximum prescribed FV, usually 1.5
- 2.5 L within a few weeks. Supine position is best described to
perform for complete healing of catheter site [9].

PD offers several advantages over HD in patients with
ESRD and cirrhosis with concomitant ascites, such as per-
manent drainage of ascitic fluid, elimination of anticoagula-
tion, and increased hemodynamic stability [46]. Intradialytic
hypotension in cirrhotic patients remains a major issue. Slow
removal of fluid in PD eliminates the concern of hypotension.
HD-related hypotension has been associated with increased
risk of overall mortality [47]. In cirrhotic patients who re-
ceived dialysis, cardiovascular mortality was a major cause of
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death (52.4% in HD and 48% in PD patients) [23].

Intradialytic hypotension is a major concern with use of
HD in cirrhotic patients, leading to shortened treatments and
frequent volume overload. Cirrhotic patients with ascites have
decreased peripheral vascular resistance due to high circulating
levels of nitric oxide [10, 48]. To avoid hypotension, cirrhotic
patients conserve fluid and salt and increase cardiac output; the
abrupt changes in intravascular volume by ultrafiltration during
HD exacerbate hypotension [3]. HD can also result in higher
levels of nitric oxide, further complicating this [11, 49]. In sum-
mary, PD has proven to be a safe and practical dialysis modal-
ity in patients with KF and cirrhosis with ascites by providing
hemodynamic stability and simplified volume management
compared with HD. Continuous drainage of ascites eliminates
the need for SLVP. Reduced use or elimination of anticoagulants
in PD patients diminishes hemorrhagic complications. Perito-
nitis and other mechanical complications in these patients are
comparable to the general PD population. Although an initial
drop in serum albumin level is noted, this is temporary and does
not affect the result of stability provided by PD.

Conclusion

In patients with ESRD and tense ascites requiring SLVP, this
study suggests continuous drainage immediately after PD
catheter insertion to prevent massive leak. Continuous drain-
age of 2 - 3 weeks results in adequate healing of the surgical
site and prepares patient for successful PD modality. Switch-
ing from HD to PD in these complicated cases can be much
easier with deployment of this technique. This opens the path
to provide quality treatment options for patients with kidney
and liver failure despite of cirrhosis.
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