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Abstract

AIM: To assess the prevalence of portal hypertension
(PH) related colorectal lesions in liver transplant candi-
dates, and to evaluate its association with the severity
of PH.

METHODS: Between October 2004 and December
2005, colonoscopy was performed in 92 cirrhotic liver
transplant candidates. We described the lesions result-
ing from colorectal PH and their association with the
grade of PH in 77 patients who underwent measure-
ment of hepatic venous pressure gradient (HVPG).

RESULTS: Mean age was 55 years and 80.7% of pa-
tients were men. The main etiology of cirrhosis was

alcoholism (45.5%). Portal hypertensive colopathy
(PHC) was found in 23.9%, colonic varices in 7.6% and
polyps in 38% of patients (adenomatous type 65.2%).
One asymptomatic patient had a well-differentiated
adenocarcinoma. The manifestations of colorectal PH
were not associated with the etiology of liver disease
or with the Child-Pugh grade. Ninety percent of pa-
tients with colopathy presented with gastroesopha-
geal varices (GEV), and 27.5% of patients with GEV
presented with colopathy (P = 0.12). A relationship
between higher values of HVPG and presence of col-
opathy was observed (19.9 £ 6.2 mmHg vs 16.8 %
5.4 mmHg, £ = 0.045), but not with the grade of col-
opathy (P = 0.13). Preneoplastic polyps and neoplasm
(P = 0.02) and spontaneous bacterial peritonitis (P =
0.006) were more prevalent in patients with colopathy.
We did not observe any association between previous
B-blocker therapy and the presence of colorectal portal
hypertensive vasculopathy.

CONCLUSION: PHC is common in cirrhotic liver trans-
plant candidates and is associated with higher portal
pressure.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Orthotopic liver transplantation (OLT) is an effective
therapeutic approach to chronic end-stage and acute liver
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diseases!". Portal hypertension (PH)-related lesions in the
gastrointestinal tract of cirrhotic patients are frequent.
In the evaluation of liver transplant candidates these
lesions must be taken into account so that appropriate
treatment can be administered before OLT. Although
gastroscopy is a well established technique for the
detection of upper PH-related lesions in liver transplant
candidates, colonoscopy is not petrformed routinely in all
centers.

In OLT candidates, it is important to identify and
prevent the risk of bleeding from gastroesophageal
varices (GEV) and portal hypertensive gastropathy.
Furthermore, although colorectal lesions are a source
of acute and chronic bleeding, they have received little
attention in the literature. Colonoscopy allows us to
evaluate the presence of PH-related lesions such as
portal hypertensive colopathy (PHC), colorectal varices
and hemorrhoids™”. The variability of the results
of previous studies does not allow us to define with
any certainty the prevalence of these lesions. Thus
prevalence ranges from 3% to 84%" for PHC, and
from 3.6% to 89%!" for colorectal varices and from
22%™ to 79%” for hemorrhoids.

The association between portal hypertensive vas-
culopathy and the severity of PH has been evaluated
elsewhere. Four studies have evaluated this association
by measuring indirect parameters of PH""", while four
other authors have evaluated it using the gold-standard
measurement of PH grade, that is, the hepatic venous
pressure gradient (HVPG). Nevertheless the results are
contradictory™ "%,

On the other hand, recent studies have demonstrated
an increase in the risk of adenomatous polyps and
neoplasm in liver transplant recipients, so the detection
of these lesions prior to OLT is essential’. The
presence of these lesions has been reported to be as
high as 42%. The question is that whether colorectal
PH-related lesions influence the development of polyps
is unknown.

The objectives of the present study were to define
the prevalence of lower gastrointestinal abnormalities
detected as a result of an endoscopic screening of
cirrhotic patients being evaluated for liver transplantation,
and to relate the occurrence of these lesions to the
degree of PH measured using the HVPG, and the
severity of liver disease.

MATERIALS AND METHODS

Patients
The study was designed and performed according to the
principles of the Declaration of Helsinki, and informed
consent was obtained from each patient. The protocol
was reviewed and approved by the Hospital Ethics
Committee.

Between October 2004 and December 2005, one
hundred and forty-nine patients were considered for
OLT due to acute or chronic decompensated liver

disease. One hundred and twenty-one patients had liver
cirrhosis. Of these, 92 were evaluated by colonoscopy
as a part of pre-OLT screening for colorectal cancer
or preneoplastic manifestations. The selection criteria
for colonoscopy were age over 50 years and/or clinical
symptoms such as abdominal pain or rectal bleeding,
or family history of colorectal cancer. Diagnosis of
cirrhosis was based on histology assessment or a
combination of clinical, laboratory and ultrasonography
findings. The severity of cirrhosis was classified
according to the Child-Pugh classification. Four patients
were excluded due to the presence of an implanted
permeable transjugular intrahepatic portosystemic
shunt before evaluation for OLT. Therefore the final
cohort consisted of 88 patients. Patients with previous
abdominal or pelvic surgery, hemorrhoidectomy or a
previous history of malignancy (except primary liver
cancer) and those who refused to undergo colonoscopic
examination were not included in the study. Of the
88 patients evaluated, 50 (56.8%) were receiving non-
selective B-blockers as primary or secondary prophylaxis
for PH bleeding, and 12 (13.6%) had received previous
endoscopic band ligation (EBL).

Information on epidemiological features, etiology of
cirrhosis, Child-Pugh grade, blood test results, presence
of hepatocellular carcinoma, clinical manifestations of
PH [hepatic encephalopathy, ascites, spontaneous bacte-
rial peritonitis (SBP), and variceal bleeding], and upper
PH-related endoscopic findings (GEV, portal hyperten-
sive gastropathy and duodenopathy) were analyzed. In
addition, the severity of PH was quantified by measuring
portal pressure.

Endoscopic examinations

An upper gastrointestinal endoscopy was performed
in all patients to evaluate the presence of GEV, por-
tal hypertensive gastropathy and duodenopathy. All
colonoscopies were performed by well-experienced
endoscopists who were unaware of the diagnosis and
the severity of liver disease using a Pentax EC-3840LK
model videoscope (Hoya Corporation, Tokyo, Japan).
After an overnight fast, patients were administered a
polyethylene glycol electrolyte lavage solution (Solucién
Evacuante Bohm®; Laboratorios Bohm S.A., Madrid,
Spain) as a bowel-cleansing regimen. Colorectal portal
hypertensive vasculopathy lesions included internal or
mixed hemortrhoids, colonic varices and PHC. Hemot-
rhoids were described as vascular swellings affecting
the internal and external arteriovenous vascular plex-
uses of the anal canal and were classified as external,
internal or mixed (Figure 1A). Colonic varices were
bluish, dilated, tortuous submucosal veins extending
from the anal canal above the level of the hemorrhoids
into the colon (Figure 1B). According to previous
reports' |, PHC was considered to be present if there
were nonspecific inflammatory changes, resembling the
lesions found in subjects with inflammatory chronic
colitis and defined as granularity, diffuse hyperemia,
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Figure 1 Endoscopic portal hypertension-related lesions. A: Mild portal hypertensive colopathy; B: Severe portal hypertensive colopathy; C: Colonic varix; D:

Hemorrhoids.

edema and friability in mild grades (Figure 1C), and
lesions such as vascular ectasias, angiodysplasia, arterial
spider, and diffuse cherry red spots, in severe grades
(Figure 1D). Arterial spider-like lesions are defined
as the presence of a central arteriole, which blanches
with pressure for a forceps biopsy and from which
numerous small vessels radiate. The angiodysplasia-like
lesions are defined by an irregular margin with a fern-
like pattern and sometimes a pale halo around them,
whereas the cherry red spots-like lesions are defined
by the presence of a red spot in the colonic mucosa,
similar to that seen in the gastric mucosa in patients
with portal hypertensive gastropathy. Polyps and
neoplasms were also described. Polyps were classified
as hyperplastic or adenomatous.

Hemodynamic measurements

A splanchnic hemodynamic study with portal pressure
measurement was performed in 77 of 88 patients. The
time between the colonoscopy and the hemodynamic
study was no more than 1 mo in all cases. The hemo-
dynamic study was not performed in 11 patients be-
cause of previous clinical, laboratory or imaging find-
ings that contraindicated the OLT. In all cases if the
patient had significant ascites, a total paracentesis was
performed before the study to avoid interference in the
measurement of HVPG, to diminish complications,
and to make catheterization easier. After an overnight
fast, the patient was prepared for the study in the su-
pine position. Under local anesthesia, a vascular intro-
ducer sheath (Medikit Co. Ltd., Tokyo, Japan) was in-

serted into the right internal jugular vein. Then, under
fluoroscopy, a 7F balloon catheter (Cordis Corporation,
Miami, Florida, USA) was placed in the right hepatic
vein to measure free and wedged hepatic venous pres-
sure (FHVP and WHVP) as described previously"”.
The wedged position was confirmed by the absence of
reflux after injection of 2 mL of contrast medium, and
FHVP was measured in the hepatic vein with the tip of
the catheter just beyond the junction with the inferior
cava vein. The HVPG was calculated as WHVP minus
FHVP. PH was defined as the presence of an HVPG
value > 5 mmHg. All hemodynamic measurements
were performed using a previously calibrated strain-
gauge transducer and recorded at least in duplicate.
Two independent investigators who were unaware of
the diagnosis, evaluated the tracings from the hemody-
namic studies.

Statistical analysis

Quantitative variables were expressed as the mean *
SD or median (range) if parametric or non-parametric,
respectively, and qualitative variables were expressed as
frequencies. Categorical and continuous variables were
compared using the X2 and the Student’s 7 test or the
Mann-Whitney U test respectively, when appropriate.
One-way analysis of vatiance (ANOVA) with polynomial
contrasts was applied. A two-tailed 0.05 significance level
was used in all statistical tests. Statistical analysis was
performed using the Statistical Program for the Social
Sciences version 13.0 (SPSS® 13.0; SPSS Inc, Chicago, 1I-
linois, USA).
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n (%)
Sex (M/F) 71 (80.7)/17 (19.3) Gastroesophageal varices 69 (78.4)
Etiology Portal hypertensive gastropathy 40 (48.2)
Excessive alcohol consumption 40 (45.5) Portal hypertensive duodenopathy 11 (13.3)
HCV 20 (22.7) Portal hypertensive colopathy 21 (23.9)
HBV 9(10.2) Mild 13 (61.9)
HCV and excessive alcohol consumption 8(9.1) Severe 8 (38.1)
Other 11 (12.5) Colonic varices 7(8)
Child-Pugh grade Internal or mixed hemorrhoids 46 (52.3)
A 17 (19.3)
Band C 71 (80.7)
Hepatocellular carcinoma 30 (34.1)
Ascites 63 (71.6)
SBP 22 (23.9)
Hepatic encephalopathy 30 (34.1)
Previous variceal bleeding 16 (18.2) PHC group Non-PHC group
Age (yr) 557 (n=21) (n = 67)
Hemoglobin (g/dL) 11.8+24 Age (yr) 54.6+7.4 55247
Platelets (cells/pL) 87443 £51720 Hemoglobin (g/dL) 11.8+2.6 11.8+24
Leukocytes (cells/pL) 6286 + 8932 HVPG (mmHg, n = 77) 19.9+6.3 168 +5.5"
INR 1.58 +0.53 Sex
Total bilirubin (mg/dL) 42+44 Male 18 (85.7) 53 (79.1)
Serum albumin (g/dL) 3.2+0.6 Femgile 3 (14.3) 14 (20.9)
o-fetoprotein (ng/mL) 65.1£299.3 Child-Pugh grade
CEA (ng/mL) 54+10.6 A 4(19) 13 (19.4)
HVPG (mmHg, n = 77) 17558 Band C 17 (81) 54 (80.6)
Excessive alcohol consumption 13 (61.9) 35 (52.2)
HCV: Hepatitis C virus; HBV: Hepatitis B virus; SBP: Spontaneous SBP 10 (47.6) 12 (17.9)
bacterial peritonitis; CEA: Carcino-embryonic antigen; HVPG: Hepatic Gastroesophageal varices 19 (90.5) 50 (74.6)
venous pressure gradient. PH gastropathy 11 (55.0) 29 (46.0)
PH duodenopathy 2 (10.0) 9(14.3)
Adenoma/adenocarcinoma 13 (61.9) 21 (31.3)"

RESULTS

Clinical characteristics and endoscopic findings
The clinical characteristics and hemodynamic data of
the study population are shown in Table 1. Men com-
prised 80.7% of the sample and the median age was
55 (29-69) years. The main etiologies of cirrhosis were
alcohol consumption (45.5%) and hepatitis C virus in-
fection (31.8%). Most patients were Child-Pugh grade
B-C (80.7%) and the HVPG tended to be high in rela-
tion to the severity of cirrhosis (Child-Pugh A 15.3 *
6.6 mmHg »s Child-Pugh B-C 18.2 + 5.4 mmHg, P = 0.07).
The colonoscopy revealed no lesions in 20.7% of the
patients. The endoscopic PH-related lesions of the 88
patients evaluated are shown in Table 2. PHC was dis-
covered in 23.9% of patients, colonic varices in 8% and
internal or mixed hemorrhoids in 52.3%. No differences
were observed between the colorectal manifestations of
PH and the etiology of liver cirthosis, Child-Pugh grade,
history of ascites, hepatic encephalopathy, hepatocellular
carcinoma or levels of serum albumin, total bilitrubin,
alanine aminotransferase, carcinoembryonic antigen,
international normalized ratio or platelet count. Instead,
we found a significant association between a history of

SBP and PHC (45.5% vs 16.7%, P = 0.000).

Association between upper and lower gastrointestinal
PH-related lesions

Table 3 compares clinical and endoscopic findings be-
tween the PHC and non-PHC groups. As for the lower
and upper gastrointestinal tract, we found no association

P < 0.05 (ANOVA) vs PHC group. PHC: Portal hypertensive colopathy;
PH: Portal hypertension.

between PHC and portal hypertensive gastropathy or
duodenopathy. Of the patients with PHC, 90.5% had
GEV. On the other hand, colonoscopy revealed that
27.5% of patients with GEV had PHC compared with
10.5% of patients without GEV (P = 0.12). We did not
find an association between colonic varices and GEV.

Clinical implication of the presence of gastrointestinal
PH-related lesions

Anemia is one of the most important consequences of
chronic bleeding from PH-related lesions. We did not ob-
serve differences in hemoglobin values between patients
with and without PHC (11.8 £ 2.6 g/dL »s 11.8 2.4 ¢/dL,
P = 0.93). There wete also no differences in PHC grade
(11.8 £ 2.6 g/dL »s 11.7 £ 2.7 g/dL, P = 0.94), although an
association was found between the presence of anemia and
portal hypertensive gastropathy (11.2 + 2.4 g/dL »s 12.4
23 g/dL, P=0.022).

Relation between HVPG and colorectal PH-related
lesions

In the whole cohort, a greater mean HVPG was found
in patients with PHC than in those without (19.9 *
6.3 mmHg »5 16.8 = 5.5 mmHg, respectively, P = 0.045)
(Figure 2), but it was not associated with PHC grade
(mild PHC 19.8 = 7.3 mmHg »s severe PHC 20.2 £
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Figure 2 Comparison of HVPG between PHC and non-PHC groups.

4.1 mmHg, P = 0.91). When we analyzed only the pa-
tients who had not previously been treated with non-se-
lective B-blockers we found a higher association between
the presence of PHC and HVPG (22.9 * 6.7 mmHg »s
16.0 £ 5.2 mmHg, P = 0.007).

HVPG did not differ significantly between patients
with or without colonic varices (17.8 * 3.2 mmHg »5 17.5
+ 5.9 mmHg, respectively, P = 0.91) or with or without
hemorrhoids (17.9 £ 5.7 mmHg »s 17.1 £ 5.8 mmHg,
respectively, P = 0.54).

Influence of treatment of PH in the development of
colorectal PH-related lesions

We did not find a significant association between treat-
ment with non-selective B-blockers and the presence of
PHC (24% vs 23.7%, P = 0.97) or colonic varices (10%
vs 5.3%, P = 0.69). We could not demonstrate an influ-
ence of previous EBL in the development of these
lesions.

Relation between PHC and colonic polyps and neoplasia
The prevalence of colonic polyps in our patients was
39.7% (35/88). Sixty-five petcent of patients with pol-
yps had adenomas and 30.4% had hyperplastic polyps.
Six patients (40%) with adenomatous polyps presented
with mild dysplasia. One asymptomatic patient (1.1%)
had a well-differentiated adenocarcinoma. When we ana-
lyzed the association between PHC and polyps and/or
adenocarcinoma we found that 42.9% of PHC patients
had prencoplastic lesions or neoplasms compared with
10.4% of non-PHC patients (P = 0.02) (Table 3).

DISCUSSION

In the present study we suggest that colorectal endo-
scopic evaluation of OLT candidates can reveal findings
that are directly related to the PH grade. It is reason-
able to think that PH causes hemodynamic changes not
only in the upper gastrointestinal tract but also in other
areas, especially in the colon, a condition that is now
receiving increasing attention in the literature. In our
study, the prevalence of PHC was 23.9%, similar to that
found previouslym, although the prevalence is highly
variable. These discrepancies may be due to the lack of

consensus on the endoscopic appearance of PHC, un-
like portal hypertensive gastropathy, in which there does
appeat to be a certain degree of consensus. In our study
we have chosen a simple classification of PHC: mild
and severe grades. The reason for these categories is the
higher risk of chronic or acute bleeding for severe grade
lesions and their importance in clinical management and
therapeutic options.

Several studies have demonstrated the relationship
between PHC and indirect measurements of PH, for
example low platelet counts'"” the presence of portal
hypertensive gastropathym’m or large esophageal
varices "', In our study we found an association between
PHC and GEV, although it was not statistically significant.

Our main objective was to assess the association
between PH vasculopathy and the severity of PH. We
found a clear association between PHC and higher
values of HVPG, with a higher PH grade in the PHC
group. This difference was maintained in patients who
were not treated with non-selective B-blockers, avoiding
possible bias from treatment influence. Few studies
have compared this association with a hemodynamic
measurement of PH. Sugano ez a/™ and Yamakado
et al' also demonstrated, as we did, an association
between PHC and higher values of HVPG. Unlike Sugano
et al"”, we found that the presence of higher HVPG
values was related to the existence of PHC but not to
PHC grade. Chen ez al" also studied the relationship
between colorectal portal hypertensive vasculopathy and
PH severity, although they did not find a relationship
between them.

We found no association between colorectal
manifestations of PH and etiology of liver disease,
Child-Pugh grade or previous history of hepatic
decompensation, results which are consistent with
those of some authors”™”. Furthermore, like other
authors, we were unable to demonstrate a relationship
between HVPG and colonic varices!
did find a statistical association between a history of
previous SBP and the presence of PHC. In this sense,
the main pathogenic mechanism of SBP, that is bacterial
translocation, may be favoured by increased intestinal
permeability at this site due to mucosal damage and
vasodilatation in PHC.

The clinical implications of the presence of PH
lesions and the therapeutic approach to chronic or acute
bleeding have not been fully evaluated. Although the
cross-sectional design of our study does not allow us
to analyze adequately the effect of PB-blockers on the
outcome of these lesions, we observed no relationship
between these drugs and PHC or colonic varices. In this
sense, only two studies have evaluated the influence of
B-blockers and nitroglycerin on the outcome of PHC,
demonstrating that PHC improves after treatment with
these drugsm’15
the moment that these treatments improve anemia or
recurrent bleeding from PHC, the lesser presence and
grade of these lesions should improve the clinical status
of the patients, so the classification of PHC used in

14,15
I However, we

1, Although there are no evidence at
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our study is adequate, which is consistent with overall
thinking in daily clinical practice.

A remarkable association was observed between
preneoplastic lesions, neoplasms and PHC. In our study,
the prevalence of polyps was 38%. Many of these were
adenomatous (65.2%) and one adenocarcinoma was
discovered. This association has not been previously
described, suggesting that involvement of the colonic
mucosal microvasculature in PHC could stimulate
the proliferation of polyps, although the pathologic
mechanisms are unknown and any explanation at this
time would be highly speculative.

Although the best indicator of PH grade is the
direct measurement of portal pressure by portal vein
catheterisation, the difficulty and the morbidity of the
procedure impede the habitual performance of this
technique, particularly in patients with cirrhosis with
altered coagulation factors and risk of complication.
It is well documented that WHVP correlates well with
direct portal pressure measurement and the agreement
is sufficiently good to use it as a surrogate measurement
of PH™ and it has been demonstrated in patients with
hepatitis C™ and hepatitis B-related cirrhosis™. In our
study all the patients were cirrhotic and nearly 90% had
viral or alcoholic etiology. In spite of this, the HVPG
is less accurate in liver diseases with a presinusoidal
component and in our study this situation may occur
only in a few patients.

Finally, our sample size was probably too small to
obtain sufficient statistical power to extrapolate the results,
although we do report the largest number of patients
to date. Likewise, the same team of gastroenterologists
wete responsible for the endoscopic procedures and
reporting and for reviewing the photographs taken during
the explorations, thus ensuring the reliability of our data.
However, the cross-sectional design of the study prevents
us from evaluating the influence of [-blockers on the
outcome of the lesions. Future prospective studies must
take this into account if they are to improve the quality of
life of these patients.

In conclusion, we demonstrated a high prevalence
of colorectal hypertensive vasculopathy lesions in this
cohort of patients, and a higher severity of PH with
increased HVPG values in patients with PHC, although
we were unable to show an effect on PHC grade.
Previous treatment with B-blockers does not appear to
affect the outcome of PHC.
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Background

Preoperative liver transplantation evaluation is performed to exclude
contraindications and end-stage liver disease must be completely studied.
Colonoscopy allows researchers to evaluate the presence of portal hyperten-

sion (PH)-related lesions such as portal hypertensive colopathy (PHC), color-
ectal varices and hemorrhoids. PHC is an area of increasing interest but little
is known about its relation with the severity of PH. The measurement of the
hepatic venous pressure gradient (HVPG) is the gold standard of PH grade.
Research frontiers

The relation between PHC and the severity of PH is not well established. In this
study, the authors demonstrate that a higher value of HVPG is associated with
the presence of PHC but not with other manifestations of PH-related colorectal
lesions.

Innovations and breakthroughs

Previous reports remark on the association between PHC and the severity of
PH with indirect measurements, and some studies with the gold standard of
the HVPG, with contradictory results. The present study is the biggest cohort
of patients in which HYPG measurement is performed to demonstrate this as-
sociation.

Applications

Their study demonstrates that this association reflects a broad spectrum of le-
sions covering the whole gastrointestinal tract related with PH, so this supposes
an advance in the knowledge of these lesions. Treatment of PH-related colorec-
tal lesions is not well established and it must be elucidated.

Peer review

The authors exposed cirrhotic candidates for liver transplantation in which
colonoscopy was performed, searching the association between PH-related
colorectal lesions and the severity of PH measured by HVPG. The article is well
written and the contents are credible.
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