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Rezumat
Chirurgia colorectald la pacientul cirotic

Introducere: Chirurgia colorectala la pacientul cirotic a reprezentat
dintotdeauna un subiect controversat, avand indicatii limitate.
Insa, asa cum si studiul isi propune sa demonstreze, evaluarea
atenta a factorilor de risc poate sa extinda aceste indicatii.
Pacienti si metoda: In perioada ianuarie 2011- ianuarie 2016, in
Clinica de Chirurgie Generala si Transplant Hepatic din cadrul
Institutului Clinic Fundeni, au fost operati 68 de pacienti cu cancer
colorectal si ciroza hepatica. Lotul a fost comparat cu 136 de pacienti
cu neoplasm de colon sau rect, insa fara suferinta hepatica. In acest
sens au fost evaluati factorii de risc, morbiditatea si mortalitatea.
Rezultate: Factori de risc specifici precum stadiul afectiunii
hepatice (scorul Child, MELD), etiologia bolii, gradul de hipo-
albuminemie si prezenta ascitel, precum g1 varsta pacientilor
influenteaza evolutia postoperatorie. Rata de reinterventie a fost mai
mare in grupul cirotic fiind influentata de tipul operatiei, metoda
de abord si nivelul de urgentd (10.2% vs. 5.1%). Morbiditatea
inregistrata in grupul pacientilor cirotici a fost mai mare fata de lotul
martor 47.1% vs. 27.9% (p=0.035); aceeasi tentinta a fost observata
si in cazul mortalitatii 5.9% vs. 2.2%. (p=0.2). Pacientii din grupul
Child C au inregistrat procente mari de morbiditate si mortalitate,
75 % respectiv 50%.

Concluzie: Pacientii cu ciroza Child A pot fi tratati chirurgical, fara
riscuri aditionale fatd de populatia generala. Grupul Child B
necesita evaluare preoperatorie atenta, iar cei din Child C vor fi
abordati mai degraba conservator.
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Abstract

Background: Colorectal surgery in cirrhotic patients has had limited indications, but as the study
aims to show, careful evaluation of risk factors can extend boundaries.

Methods: From January 2011 to January 2016, using a case match cohort, 68 patients with
colorectal malignancy and cirrhosis were compared against 136 persons with no liver disease.
Significant risk criteria, morbidity and mortality were evaluated.

Results: When analyzing specific risk factors — age, etiology and severity of liver disease (MELD,
Child-Pugh score, ascites and hypoalbuminemia) were found to be significant to surgical outcome.
Approach and type of intervention as well as emergency status reflected upon reintervention rates
with 10.2% in the cirrhotic population vs 5.1% in the non-cirrhotic one (p=0.3). Postoperative
morbidity was higher in the chronic liver disease patients - 47.1% vs 27.9% in the case-match group
(p=0.035). Mortality rate in the cirrhotic population was 5.9% while in the non-cirrhotic one was
2.2% (p=0.2). Child C patients had a morbidity and a mortality rate of 75% and 50% respectively.
Conclusion: Child A patients can be treated no different than the general population; Child B group
needs proper assessment and care while in Child C population surgery should at all costs be avoided.

Key words: liver cirrhosis, colorectal surgery, morbidity, mortality

Introduction

Patients with liver cirrhosis are considered to
be a particular group of surgical candidates
because of their high morbidity and mortality
rates. Digestive surgery in this population has
long been limited to the treatment of disorders
related to the liver disease. Nevertheless these
patients may require non-hepatic surgical
procedures, including emergency ones. Over
the past decades, advances in medical care
have improved outcomes in this particular
group; therefore more cirrhotic individuals are
proposed for surgery. Although postoperative
outcomes are poorer than in the general
population, few studies have examined specific
risks of colorectal surgery in patients with
chronic liver disease.

The aim of this report is to evaluate
morbidity, mortality and significant risk
criteria of colorectal surgery in patients with
liver cirrhosis in order to help set proper
indications for the surgical act in these fragile
candidates.

Patients and Method

From January 2011 to January 2016, 68
cirrhotic patients with malignancies of either
colon or rectum underwent surgery in our
institution. A case-match cohort of 136 patients
with colorectal malignancy but no liver disease
was randomly selected for comparison.

This was a retrospective, case-control,
single-center study aimed to evaluate morbidi-
ty, mortality and significant risk criteria of colo-
rectal surgery in patients with liver cirrhosis,
compared with the general population of
colorectal cancer patients.

Patients were selected regardless of their
age and gender. The cirrhotic cohort was
matched according to the tumor site with the
non-cirrhotic population in a ratio of 1:2.
Cardiovascular pathology, chronic obstructive
pulmonary disease, diabetes mellitus, obesity
and anemia were the most frequent comor-
bidities found in both groups.

All cirrhotic patients included had either a
prior diagnosis of cirrhosis or were diagnosed
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per-operatively by the means of a liver biopsy.
Consequently they were classified according to
their etiology. The CTP stage of the liver
disease played a key role in analyzing the
outcome of the surgical act as well as hypo-
albuminemia and ascites.

Performed surgical procedures included
both resection of the tumor with an astomosis
as well as resection with a terminal stoma.

The surgical approach (open vsminimally
invasive - laparoscopic or robotic) and the
emergency status of the intervention were
considered when assessing the postoperative
outcome, judging in terms of surgical complica-
tions, re-interventions and status on discharge.

In order to classify post-operative complica-
tions the Clavien-Dindo (CD) score was used.
Patients with score 1 had minor complica-
tions. Both groups developed wound infections
whereas the cirrhotic population also
developed mild ascites. Score 2 was assigned
to patients with peri-anastomotic abscesses
that were treated in a conservative fashion
and ascites that needed medication to be
controlled. All other post-operative complica-
tions, such as cardiovascular and pulmonary
were also scored 2. Finally, a score 3 was given
to patients with re-interventions for either
hemorrhagic, obstructive, abdominal wall or
septic complications (anastomotic leakage).

Statistical analysis was performed using
SPSS. All continuous variables were represented
using the median (with a range) and all other

results were reported in percentages. Analysis
was made using y* test, Fisher’s exact test or
Mann-Whitney test.

Results

Fundeni Clinical Institute records were
searched and a database of 68 patients to be
included in the study was rendered. These
patients were compared against 136 non-
cirrhotic patients, with colorectal malignant
tumors but without cirrhosis.

The median age was 65 (44-86) years old in
the cirrhotic patients group and 66 (41-88) in
the case-match group. Sex ratio was M:F - 3:1
in the cirrhotic group and 1.77:1 in the case-
match group (Table 1).

According to the tumor site cirrhotic
patients and controls were matched in a ratio
of 1:2 as follows- 18:36 right colon cancer, 26:
52 left colon neoplasms, 21:42 rectal cancer
and 3:6 synchronous neoplasms.

Regarding liver disease etiology classifica-
tion, 50% had viral hepatitis, 36.8% were
recorded as alcohol-related cirrhosis while
13.2% had cryptogenic cirrhosis.

Considering the severity of the liver disease,
49.2% (34 patients) had a CTP A score. Child B
group accounted for 44.9% (31 patients) and
5.9% were CTP C. MELD score was also
calculated- with a median of 9 (Table 2).

An anastomosis was carried out in 44.1% of
the cases in the cirrhotic population group in

Table 1. Collected data- Demographic, surgical technique and approach information

Cirrhosis Match — case
(N=68) (N=136)
Mean age 65.57 +/- 8,764 65.22 +/- 8.654
Males 75% 64% P=0.1
Site
- Right colon 18 36
- Left colon 26 52
- Rectum 21 42
- Synchronous 3 6
Colostomy 55.9% (N=38) 27.9% (N=38) P=0.001
Minimal invasive surgery 5.4% (N=4) 18.4% (N=25) P=0.015
Emergency surgery 20.5% (N=14) 22.1% (N=30) P=0.8
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Table 2. Etiology and MELD of the cirrhotic population according to the Child-Pugh score

Child A Child B Child C
(N=34) (N=30) (N=4)
Males 82.4% (N=28) 66.7% (N=20) 75% (N=3) P=0.27
Etiology P=0.3
- Unknown 17.3% (N=06) 6.7%(N=2) 25% (N=1)
- Toxic 38.2% (N=13) 40% (N=12) 0%
- Viral 441% (N=15) 53.3% (N=16) 75% (N=3)
Mean MELD score 8.26 + 1.420 9.36 = 2.141 125 +£1.732

comparison to the case-match cohort where
84.5% were treated in this fashion.

The approach was minimally invasive in
8.8% (3 robotic and 1 laparoscopic) of the
cirrhotic population - with a conversion rate of
33.3%. On the other hand 22.8% (8 robotic and 17
laparoscopic) of the case match group were
treated in this fashion with a conversion rate of
16.6%. (p=0.015).

Emergency surgery was performed in 20.5%
(14 patients) of the cirrhotic cohort and 22.1%
(30 patients) of the non-cirrhotic one, due to
either hemorrhagic or obstructive type of the
tumors. Reintervention was needed in 14.2% of
the cirrhotic population with 16.6% deaths,
compared to only 9.6% reinterventions in the
case match and a mortality rate of 3.22%.

Postoperative morbidity was significantly
higher in the cirrhotic group, namely 47.1%
versus 27.9% (p=0.035). Multiple risk factors
were assessed.

When analyzing specific risk factors, age
over 70, hypoalbuminemia and ascites were
identified to influence the postoperative out-
come in the cirrhotic population. Patients 70
years old and over had a higher rate of
complications, as 56% of them developed a
post-operative issue, in comparison to the ones
under 70 that only registered a 36.6% (p=0.3).
A cut-off for albumin levels was set at 3 mg/dl.
Results showed that 65% of patients with a
lower value versus 41% with higher albumin
levels had a complicated outcome (p=0.08). In
addition, all cirrhotic patients that presented
with ascites required treatment postoperatively
in order to control it. A percentage of 6.2 % of
them deceased.

One comorbid condition was noticed to have

a detrimental effect on the evolution. All three
patients with chronic obstructive pulmonary
disease developed post-operative complica-
tions and one of them died.

Etiology played an important role as62.5%
of the patients with septic complications had
nutritional cirrhosis.

In the cirrhotic cohort,only 1 patient (2.6%)
with a terminal stoma developed a complica-
tion related to it (a colostomy necrosis)vs13.3%
of the patients that had an anastomosis
performed. In the case-match cohort, 10.5%
stoma related issues were noted vs8.1% septic
complications in the anastomosis group.

In the chronic liver disease group all
patients approached minimally invasived had
an uneventful postoperative course.

MELD score was also used as a predictor
for poor outcome. Patients with a score of 0-11
had a mortality rate of 3.3%, while scores
greater than 12 rendered a mortality rate of
28% (p=0.05) (Table 3.

Regarding postoperative morbidity, CTP A
patients showed no statistical difference to
the non-cirrhotic ones: 35.3% vs. 27.2%. By
contrast, a significant difference was observed
(p=0.002) when comparing the CTP B cirrhosis
population, which registered 56.6% of patients
with complications.

Three patients had reinterventions in CTP
A cohort (8.8%), with no statistical significant
difference to the case match (p=0.6). On the
other hand in the CTP B category 10% of the
patients had a second surgery performed
(p=0.38) (Table 4).

For patients with Clavien Dindo score 1 —
13.2% of the non-cirrhotic group vs 8.8% of the
cirrhotic population had complications such as
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Table 3.
match-case population

Morbidity and mortality of the cirrhotic population according to the Child-Pugh score compared to the

Child A Match case Child B

(N=34) (N=136) (N=30)
Complications 35.3% (N=12) P=04 27.2% (N=38) 56.7% (N=17) P=0.02
Reintervention 8.8% (N=3) P=0.6 51% (N=7) 10% (N=3) P=0.38
Hospital stay days 8 days P=0.3 7 days 9 days P=0.046
Mortality 2.9% (N=1) P=1 2.2% (N=3) 3.3% (N=1) P=0.5
Table 4. Post-operative outcomes and mortality rates according to specific risk factors

Complications Mortality

Age >70 56% P=0.3 8% P=0.6
Hypoalbuminemia (<3mg/dl) 65% P=0.8 15% P=0.07
Colostomy 50% P=0.5 5.3% P=1
Minimal invasive surgery 50% P=1 0% P=1
Meld score >12 71.4% P=0.25 28.6% P=0.05
Meld Score <12 45.9% P=0.25 3.3% P=0.05

wound infections and ascites respectively.

CD score 2 patients had a total of 10.2%
post-operative issues in the case match as
opposed to 29.4% in the cirrhosis group. In
this latter group a percentage of 4.4%
developed a peri-anastomotic abscess, another
18.5% ascites that required treatment, 4.4%
had pulmonary septic complication and 2.1%-
a cardiovascular event. In the matched cohort
6.6% had an anastomotic abscess.

Seven cirrhotic patients developed complica-
tions that needed a second surgery to be per-
formed; 3 were for a hemorrhagic complication,
2 for obstructed bowels, 1 for anastomotic
leakage and 1 for a colostomy necrosis.
Therefore 10.2% of the cirrhotic population
needed a reintervention. In the case-match
cohort a percentage of only 5.1% was recorded.
(p=0.3). Four patients had a second surgery for
fistulas, 2 patients for obstructed bowels and 1
had a parietal complication - an evisceration.

Two chronic liver disease patients
developed encephalopathy as a result of the
hepatic dysfunction and both of them were
deceased.

The overall median hospital stay was 9
days for the cirrhotic population and 7 for the
case-match (p=0.022). The calculated hospital
stay for Child B patients (9 days) was higher

than the one for non-cirrhotic patients
(p=0.04), while between Child A patients (8
days) and the case-match group no relevant
difference was observed (p=0.3).

The mortality rate in the cirrhotic popula-
tion was 5.9% while in the non-cirrhotic group
was 2.2% (p=0.2). A 2.9% mortality rate was
registered in the Child A group in comparison
to CTP B -3.3% and CTP C- 50%. In the
chronic liver disease group,75% of deaths were
related to septic complications.

Child C patients fall into a different category
when it comes to complications and mortality.
Only 4 patients with Child C cirrhosis were
operated. Etiology was viral in three cases and 1
cryptogenic. Only one end-to-end anastomosis
was performed and no intervention was mini-
mally invasive. Two patients were operated as
an emergency — 1 hemorrhagic and 1 bowel
obstructive tumor. The mean number of
hospital stay was 16 days. Two deaths were
recorded.

Discussions

Colorectal cancer in patients with liver cirrhosis
has some particular features. A study using the
Nationwide Inpatient Sample database of
patients undergoing colorectal surgery between
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2006 and 2008 identified chronic liver disease as
the most significant risk factor associated with
mortality (1)

In order to better emphasize this fact, our
study compared two sets of patients, one
cirrhotic one non-cirrhotic and analyzed the
differences.

Ahigher rate of male patients was observed
in the chronic liver disease group, possibly due
to the fact that only 11.8% women had alcohol
related cirrhosis. Men typically drink more
than women, and the proportion of heavy
drinkers and alcoholics is much higher
amongst them, this being reflected in the
fact that mortality rates are about two times
higher in men than in women in this type of
patients (2). Therefore male patients seem to
be at higher risk of developing liver associated
dysfunctions that can complicate the post-
surgical evolution.

Other important predictors were found to be
age over 65, ascites and hypoalbuminemia. This
i1s also the case in our study, where all these
three factors were considered responsible for the
poor outcomes (1, 3-6).

Ziseret al. identified diagnosis of cryptogenic
cirrhosis and chronic obstructive pulmonary
disease as additional parameters that can
influence the post-surgery development of the
cirrhotic patients (7).

Our study revealed that while chronic
obstructive pulmonary disease was directly
linked to septic complications and a higher rate
of morbidity, the cryptogenic cirrhosis had no
relevant impact on the post-operative course.
On the contrary, alcohol related cirrhosis
increased the risk to develop septic complica-
tions.

Rice et al. 1dentified several parameters asso-
ciated with 30-days mortality: encephalopathy,
emergent surgery, infection, hypoalbuminemia.
Encephalopathy independently predicted
mortality (3, 4, 8). Our study relates to these
findings as encephalopathy has a mortality rate
of 100%. Emergency surgery carries itself a
greater risk for re-intervention and death as
shown in our statistics also, therefore morbidity
and mortality are increased proportionally with
this element.

In respect with the type of surgery, more
invasive operative procedures involving the
digestive tract have a worse postoperative
outcome (5, 9). According to an article by
Adani GL laparoscopic assisted colorectal
surgery can be performed with an acceptable
morbidity and probably with a lower mortality,
but careful selection is crucial (10, 11). Even
though laparoscopy scored a lower percentage
in the cirrhotic population in our study, no
post-operative complications were registered,
suggesting minimal invasive approach is
feasible and more patients should be proposed
for this type of surgery.

There is a consensus that CTP and MELD
scores provide a reasonably precise estimation
of perioperative mortality. Mortality rates
according to the CTP class A, B and C were
6%, 13% and 28% (12, 13). Lower rates were
found in our study CTP A and B patients (2.9%
and 3.3%), with an impressive 50% mortality
rate for Child C population. They concluded
that CTP classification predicts the risk of
postoperative death, which was also the case
in our cirrhotic cohort.

The MELD score has been validated as an
independent prediction tool to calculate post-
operative mortality. A retrospective analysis by
Northup et al found that the MELD score was
the only statistically significant predictor of 30-
day mortality. It was estimated that scores of 0
-11 correlate with 5%—10% mortality rates, 12-
25 with 25%—54% mortality rates, and scores
greater than 26 with a 90% postoperative
mortality rate.OQur cut-off at 11 with similar
mortality rates confirms that MELD score can
be an indicator for fatal events (14-17).

Postoperative complications include ascites,
infection, bleeding and anastomotic fistulas (4,
18, 19). Both populations in our study were
analyzed and significantly higher percentages
of such issues were recorded in the chronic liver
disease cohort. Moreover, it appears that
performing stomas in cirrhotic patients carries
itself specific complications such as peri-stomal
infection, leakage or evisceration (20). Therefore,
the investigators concluded that patients with
chronic liver disease should have an anastomosis
rather than a terminal stoma. A much lower rate
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of complications was noticed in our patients
that had a colostomy performed as opposed to
those with an anastomosis, so according to our
experience performing a stoma is safer.

The study of Meunier found a postoperative
morbidity of 77% with a mortality of 26% (4).
Among the patients who died 54% were
emergency operations, usually for peritonitis.
The most important predictors for mortality
were: presence of peritonitis, postoperative
complications, in particular infections. Although
ascites was not a risk factor, they stated that it
could transform an anastomotic leakage into
peritonitis (4, 18). An important percentage of
our cirrhotic study group developed infection
issues- para-anastomotic abscesses, fistulas and
pulmonary afflictions. Three out of four deaths
recorded were subsequent to septic complica-
tions.

The present study aims to raise awareness
upon the risks of colorectal surgery in cirrhotic
patients, showing that operating on these
patients might not always be such a stumbling
rock (21). Particularly, Child A patients can
generally be considered to be no different that
the non-cirrhotic population (22). Even though
statistically this could not be confirmed, this is
only due to the fact that in terms of post-operative
complications Child A patients besides wound
infections, which is a general complication,
develop ascites additionally in a small
percentage. But since no treatment was
required and the hospitalization stay was not
greatly influenced, there was virtually no
difference between these two categories.

On the other hand, Child B patients showed
statistically significant higher rates of complica-
tions, re-interventions and hospitalization stay.
Therefore, these patients need proper assess-
ment, management of hepatic function and
other comorbid conditions prior to surgery.
Preoperative portal decompression may be
useful. Evaluating clinical and paraclinical
information remains the key to a correct
decision. Correction of risk factors such as hypo-
albuminemia and ascites, as well as careful
treatment and supervision of other comorbid
conditions can definitely improve outcomes and
extend indications for surgical treatment. Last

but not least, team-work with the IC unit can
render hope for this type of fragile patients (23).

In Child-Pugh C patients, who have limited
life expectancy, surgery should be avoided if
possible and non-surgical options should be
used.

Mortality in colorectal surgery was generally
reported between 1% and 6% (24) but associated
liver cirrhosis represents a major risk factor that
increases in-hospital morbidity and mortality
up to 77% and 26% respectively. A retrospective
analysis performed by Gervaz P et al. at the
Mayo Clinic on 72 patients with colorectal
cancer and cirrhosis found an overall post-
operative mortality and morbidity rate of 13%
and 54% (13).

The study is limited mainly because of the
fact that the cirrhotic cohort numbers few
patients and all statistical data referring to it
becomes difficult to interpret.

Conclusions

Identifying preexisting problems that could be
optimally and appropriately managed before
surgery may reduce the risks and decrease
mortality. Careful preoperative preparation and
monitoring to detect complications early in the
postoperative course are essential to improve
outcomes. Management needs to be individuali-
zed and should include optimization of hepatic
function and other comorbidities in a multi-
disciplinary team.

Child A patients benefit from surgical
treatment to the same extent as the general
population does. Extensive attention should
be paid towards Child B cirrhotic population
that needs proper assessment prior, during
and post intervention. In Child C patients
surgery should at all costs be avoided.
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