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Abstract

Background:Liver resection is the curative treatment for focal liver lesions. It is one of the
high risk surgical procedures performed by experienced surgeons.

Objective: To evaluate the different types of liver resections methods and associated factors
related to morbidity and mortality in Gastroenterology Hospital and Baghdad Teaching
Hospital.

Patients and Methods: This prospective study included 35 patients (age range 28-58 years,
15 male and 20 female) with focal liver lesions during the period from November, 2013 to
February 2016. Fourteen patients were asymptomatic while the other patients were
complaining form different symptoms. Preoperative assessment included liver and renal
function tests, tumor markers and radiological investigations. Patients were followed up for
one month for postoperative short-term complications.

Results: Bleeding was the most serious perioperative complication and all patients required
blood transfusion. Eight hepatic resection methods were employed, and 8 types of lesions were
detected, of which metastatic colorectal adenocarcinoma and cavernous hemangioma are the
most prevalent (34.29% and 22.57% respectively). The duration of surgery ranged from 100
min in wedge resection to 300 min in different types of hepatectomy with average 8 days
hospital stay. The most prevalent short-term complications were fever and atelectasis and
wound infection (37.14% and 22.57% respectively).

Conclusion:Most evaluation criteria are comparable with that reported in global series, and
accordingly, our center could perform different types liver resection.
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Introduction

Focal liver lesions (FLLs) are a group of comprised most common reasons for
liver pathologies with solid or liquid- consultation for hepatobiliary services.Most
containing masses in the liver. They frequently, these lesions are detected in
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patients with liver cirrhosis or those with
colorectal cancer[1].However, with the
advent of advanced imaging modalities
such as ultrasonography (US), computed
tomography (CT), and magnetic resonance
imaging (MRI), a large number of cases
can be incidentally discovered during
investigations for other complains. In one
report, FLLs were recorded in up to 33%
of radiological studies [2].

The most commonly benign FLLs
include cysts, hemangiomas, focal nodular
hyperplasia (FNH), and hepatocellular
adenomas (HCA) [3]. On the other
extreme, the most commonly malignant
lesions are metastases[4],while primary
liver malignancies including
hepatocellular carcinomas (HCC), and to
less extend intrahepatic
cholangiocarcinomas are also
prevalent [5].

The critical components of evaluating an
FLL are a detailed history, physical exam,
radiological  tests, and  pathology.
Different imaging modalities as well as
laboratory investigations are being used to
reach a definitive diagnosis [6]. Liver
resection is indicated treatment for
symptomatic FLLs with tumor-specific
symptoms and for uncertain diagnosis
especially in patients with family history
of malignancy. Otherwise, the strategy of
“watch and wait” is recommended [7].

Despite the introduction of laparoscopic
surgery in 1987 with all its known
advantages, traditional open surgery is
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still the gold standard for performing liver
resection [8]. Data regarding the outcomes
of hepatic resection in Irag are very rare.
Thus, this study aimed to evaluate the
different types hepatic resection (open
surgery) for management of benign and
malignant focal liver lesions among Iraqi
patients and to identify factors associated
with  morbidity and mortality. Such
evaluation could guide surgeon to choose
the proper hepatic resection method.
Patients and Methods
The Study Population

During the period from November, 2013
to February, 2016, a total of 35 patients
with FLL who referred to Gastroenterology
and Hepatology Teaching Hospital and to
Baghdad Teaching Hospital/ Medical City
were eligible for prospective study. The
inclusion criteria were all patients with FLL
(benign and malignant) that needs surgical
liver resection, and those with class | or Il
American Society of Anesthesiologists
(ASA). Exclusion criteria were patients
with end stage cancer, those who refused
treatment, cases of sever cardiorespiratory
problems that cannot withstand major
hepatic surgery, and those with chronic
liver cirrhosis. The preoperative
demographic and clinical characteristics are
presented in table (1). Fourteen patients

were  asymptomatic and  discovered
accidently during imaging for other
complains, while [16] patients had

abdominal pain usually in the right upper
quadrant or epigastric pain.
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Table (1): Preoperative demographic and clinical base line of the study population.

Characteristics Values
Age, years(mean+SD) 37.8+10.12
Sex (M/F) 15/20
Asymptomatic 14(40%)
Abdominal pain 16(45.71%)
Abdominal mass 10(28.57%)
Fever 4(11.43%)
Jaundice 9(25.71%)
Loss of weight 9(25.71%)
Nausea and vomiting 4(11.43%)
Other variable symptoms 5(14.29%)

Preoperative assessment included liver
function test, renal function test, clotting
profile and tumor markers ( alfa feto protein
[a-FP], carcino-embryonic antigen [CEA]
and carbohydrate antigen [CA19-9]). All
patients were underwent radiological
investigation including routine abdominal
ultrasound (US) and computed topography
(CT). Other radiologic investigations were
applied for selected patients; magnetic
resonance imaging (MRI) for 17 patients,
oesophagogastroduofenoscopy (OGD) with
colonscopy for 9 patients suspected to have
colorectal metastases, endoscopic retrograde
cholangiopancreatography (ERCP) for 6
patients with hydatid cyst and biliary
leakage. Two patients with colorectal liver
metastasis were having positron emission
tomography(PET) scan abroad.

Nine (25.71%) patients were found to have
abnormal values for liver function test
represented by elevated total serum bilirubin,
SGOT, SGPT and alkaline phosphatase, 11
(31,43%) patients (with colorectal liver
metastasis) had high CEA, 3(8.57%) patients
were with coagulation abnormalities, and
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only 1(2.86%) patient was positive for
hepatitis C virus.
Surgical Techniques

All procedures were done under general
anesthesia and were performed by the same
team. The operations were performed
according to the technique described by
Bismuth [9].Patients were positioned in
supine with both arms were out to allow
anesthesia to access IV’s. Based on the
affected anatomical area of the liver, several
types of incisions were used. These surgical
incisions were subcostal incision (Kocher)
with midline extension over xiphoid in 10
patients (allows excellent exposure for the
right lobe), midline incision in 11 patients
(offers good exposure for left lobe), roof top
(chevron) in 7 patients, J shape in 3
patients,and Mercedes benz incisions in 4
patients. The Thompson retractor and Morise
was used for upward retraction of ribs to
allow excellent exposure and ease dissection
of suprshepatic and infrahepatic inferior
vena cava of the liver right lobe.

Once the approach of liver dissection was
determined, the liver was mobilized and
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inflow and outflow vessels were controlled.
For centrally located lesions which required
either right or left hepatoctomy, extrahepatic
ligation of epsilateral portal vein and hepatic
artery was achieved. For lesions located
away from the bifurcation of the portal
pedicles, there was intrahepatic pedicle
ligation. When either right or left
hepatoctomy was required there would be
outflow control.

Crush-clamp method was generally used
for transection of liver paranchyma.
However, LigaSure, harmonic knife and
cavitron ultrasonic surgical aspirator (CUSA)
were also used for the same purpose.
Intraparanchymal control of large vessels
was achieved with clips or suture, and with
bipolar cautery for small vessels. Once the
lobe or segment was removed, argon beam
coagulation was applied for further
hemostasis. Biliary leak was controlled with
suture ligature. Surgical drains was routinely
placed in the surgical bed and removed in the
third day postoperation. Postoperative
analgesia consisted of a non-steroidal anti-
inflammatory drug and i/v acetaminophen.

Evaluation criteria included duration of
surgery, blood transfusion, and postoperative
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hospital stay. Furthermore, all patients were
followed up for 30 days postoperation, and
postoperative complications were recorded.
Results

Perioperative Results

Bleeding was the most serious
intraoperative complication, and 4 patients
(11.42%) required more than 3 units, 12
patients (34.28%) required 3 units, while 19
patients (54.28%) required less than 3 units
of blood. Moreover, in all patients, Pringle
maneuver was applied intermittently for 15-
10 minutes with intervals of 5 minutes.

The average size of the lesions was 45mm
(range 20 to 110mm). In 22 patients, the
lesions were found in hepatic segment II-11l,
while in 13 patients the lesions were in IV
segment. The lesions were solitary in 31
patients, and double in 4 patients.

Resection Methods

Eight types of anatomic resections (AR)
were used (figure 1). Sixteen patients had
major liver resection including right or left
hepatectomy with or without extension.
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Figure(1): types of liver resection methods. Each of right hepatectomy, enucleation, segmentecomy

and Wedge resection were used five times, while each of left hepatectomy, left lateral hepatectomy

and central hepatectomy were used four times. Extended right hepatectomy was the least freuently
used resection with only three times.

Postoperative Results

The pathology reports of liver lesion post
operatively  showed that metastatic
colorectal adenocarcinoma was the most
common lesion involving 12(34.29%)
patients, followed by  cavernous
haemangioma,8(22.57%) patients, hydatid
cyst, 7(20%) patients, cholangiocarcinoma,

3(8.57%) patients, hepatocellular
carcinoma, 2(5.71), hepatic sarcoma,
adenocarcinoma of gall bladder and

metastatic neuroendocrine of small bowel
each with 1(2.86%) patient.

The duration of surgery varies according
to the type of liver resection and
pathological nature of the lesion.
Generally, this duration ranged from 100
min in wedge resection and 120 min in
segmentectomy to around 300 min in each
of right, left and central hepatectomy. In
between values were recorded in other
types; in enuleation, 100-240 min, in left
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lateral hepatectomy 180 min, and in

extended right hepatectomy 180 min.

The mean postoperative hospital stay was
8 days. The patients were kept in the
intensive care unit for 24 to 48 hrs then they
transferred to ward once they became
stable. All patients received prophylactic
antibiotic and short acting heparin during
hospital stay.

Two patients (5.71%) died during the 30
days follow up. The first one died due to
sudden cardiac standstill. This patient was
suffering from obstructive jaundice and
right side cholangiocarcinoma and was
undergone left hepatectomy with roux-en-
hepaticojejunostomy. The other one had
right hepatectomy for radical treatment of
hydatid cyst and died due to multiorgan
failure. Patients were discharged to their
home when they fully mobilized, started
free oral intake and free of operative-related
symptoms.

Almost all patients had encountered at
least one or more of the short-term
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complications. A total of 10 of these wound infection involved 21 (60%)
complications were recorded (figure 2), patients.
among which fever and atelectasis and
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Figure (2): short-term complications. Fever and wound infection are the most frequent
complication, while bile leak, bleeding and biliary stricture were the least ones.
Discussion S _
Liver resection is now considered to be characteristics, imaging technique, and

the most effective treatment for patients
with benign or malignant hepatic lesions.
Thanks for wide spread of modern imaging
modalities, large number of cases with
FLL are discovered in otherwise
asymptomatic patients and even in healthy
individuals. In this series, 40% of cases
were asymptomatic and were detected
incidentally during imaging for other
pathologies. Choi et al. [10] used
ultrasonography to examine a total of 2670
asymptomatic Korean patients. Among
those, 840(31.5%) were found to have
FLLs, the vast majority of which were
benign. Other previous studies have
detected FLL in 10%-33% [11, 12]. This
variation in percentage could be referred to
many factors such as patient

imaging interpretation [2].

In the current study, OLR was exclusively
used for surgical treatment of all referred
patients with FLL. In many centers, OLR
procedures are still dominated over LLR for
two main reasons. The first reason is
attributed to technical aspects in that many
of these centers lack the essential
equipment for performing LLR. The second
reason refers to long duration and difficulty
in performing LLR [13]. Furthermore, in
overall evaluation, it seems that OLR
compatible to LLR. In a recent meta-
analysis of 3702 patients in 49 studies,
Jackson et al[14]. Showed that OLR is as
safe as and as efficacious as LLR with
similar operative time and cost. In another
very recent study, Koga et al. [15] reviewed
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several papers compared OLR vs LLR.
They found that in long-term outcome,
there was quite equivalent between the two
categories.

Anatomic resection was adopted in the
majority operations in the current study,
while non-anatomical wedge resection and
enucleation were done for hemangiomas
and small tumors. In fact, AR resection is
superior to non-anatomic from the
oncologic and anatomic aspects [16]. In
addition, anatomic resection is usually
associated with better hemostasis and
control of bile leakage compared to non-
anatomic [17]. However, AR is considered
technically more demanding and often
requires a wider extent of parenchymal
sacrifice [18]. Moreover, a moderate
increase in operation time for AR was
recorded [13], although the operation type
is the main determinant of this factor.
Perioperative bleeding is one of the most
important disadvantages of open surgery. In
average, about three units of blood were
required for each patient, and Pingle
maneuver was applied frequently to control
the blood loss in this study. As compare
with other studies, Siniscalchi et al. [19]
reported that 27.4% of their patients who
underwent open hepatic resection required
blood transfusion. In another series, only
6.6% of patients needed for blood
transfusion, and Pingle maneuver was
applied for 53% of patients for a mean of
23.6 min [20]. This variation may be
attributed to the type of available facilities
and preoperative care.
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Eight resection approaches were used in
this series. Generally, selection of resection
approach largely depends on the patient
condition, number and size of hepatic lesion
and the available resources [21]. In this
regard, Gobardhan et al. [22] reported that
no single method for parenchymal resection
has proven better than the others.

The duration of surgery recorded in this
series varied widely (100 to 300 min)
depending basically on the resection type.
These durations are comparable to some
global studies. Clarke et al. [23] reported
that this duration ranged from 45 to 450
min (average 215 min). Greater duration
was reported by Marwah et al. [24] who
used OLR for 241 Indian patients and
recorded an average of 330 min (range 110-
840 min) operation time.

Mean PO hospital stay in this study was 8
days, which is comparable to many other
series with similar circumstances such as
those conducted by Seleem and Ali [25]
and Marwah et al. [23] who reported PO
hospital stay of 5.14-10.2 days.

The mortality rate in the current series
was 5.71% which is relatively higher than
those reported in other series. In a study
involving 326 hepatic resections Andres et
al. [26] recorded only 0.7% mortality, and
almost similar rate was reported by
Kazaryan et al. [13] in their series on 139
patients. The high figure of mortality in the
current study can be explained by the
presence of underlying morbidity in those
patients which could not be detected during
preoperative investigations.
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Almost all patients involved in the current
series experienced one or more short-term
complications. Most of these complications
like bile leakage, ascites, wound infection,
plural effusion and biliary stricture were
frequently recoded in global studies
[13,24,25]; however, in all these studies the
rate of PO complications did not exceed
50%. But this does not mean a high rate of
complications in the current study. Rather,
there is no definite list of complications in
all studies. In fact, many studies exclude
large number of items from their list and
take only major complication into account
[25]. For example, fever and atelectasis,
elevated liver enzymes and jaundice are not
considered in these studies. These
complications account for about 50% of the
current study complications. Thus, the
results are comparable the other studies.
The other point is that all these
complications were easily managed.
Interestingly, bleeding and biliary leakage
are among the least encountered short-term
complications in the current study. This
reflects the experience and
surgical skills.
Conclusion

Due to complexity of liver surgery, this
approach should be served for specialized
institution that are involved in not only
doing these cases routinely, but training

surgeon’s

other surgeon in minimally invasive
techniques as well. Most evaluation criteria
are comparable with those recorded

globally. Thus, different types of liver
resection could be performed in our center;
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however, laparoscopic hepatic resection
should be practiced in the center and
compare the outcomes of the two method
(OLR vs LLR) to finally adapt one method
more than the other.
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