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The aim is to resect the liver with minimal bleeding
and leaving adequate functional liver. It is crucial
that sufficient residual functioning liver remains
after resection so as to avoid hepatic insufficiency
postoperatively. This is of particular concern in
patients with cirrhosis where liver function may be
reduced anyway, and also in patients with extensive
disease where the volume of liver to be resected is
considerable.

The eight anatomic segments of the liver are defined
by the distribution
Of the hepatic and portal venous systems. Each liver
segment has anindependent biliary drainage and
vascular inflow and outflow (Fig.1).
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Aims of resection:

Surgical anatomy of the liver:

Introduction:
Hepatic resection has evolved from an

imprecise removal of portions of the liver, frequently
accompanied by extensive hemorrhage, to a
controlled, anatomy-based procedure that represents
a major advance in modern surgery.
Although Berta performed the first liver resection in
1716, it was not until 1952 that Lortat-Jacob
reported an anatomic liver resection for cancer.
Subsequent ly, Co uinaud p ubl i shed a
comprehensive description of liver segmental
anatomy in 1957.
Thereafter, because of a greater understanding of the
vascular and biliary anatomy of the liver, surgeons
became able to resect individual liver segments
alone or in combination. With improvements over
the last 2 decades in surgical technology and
perioperative management, liver resection is now
practiced widely with reduced morbidity and
minimal mortality.
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: The resection of primary and secondary liver tumors has become accepted as the only
curative therapy that can be offered to patients with these cancers. Technical advances made over the
last two decades have improved the ability of the surgeon to perform
these procedures with decreased morbidity and mortality. review the indication and outcome of
liver resection . : From October 2008 to February 2012.Fifteen anatomic
hepatic resectionswere performed. Enucleation, non-anatomic or wedge resection was excluded
from this study. : there were five men, eight women and twochildren.Age range between 1-52
years and median age 40 years. These classical hepatic resections included extended right
hepatectomy one patient, right hepatectomy three patients, left hepatectomy three patients, left
lobectomyfour patients, right anterior sectionectomy one patient (segments V&VIII),segments
V&VI one patient,segment 4B resection two patients. The median operative time was 250 (range
95480) min. Post-operative hospitalization was 3-15 days, median 7 days. There was no mortality.
Two patients developed bile leak in form of biloma were treated by percutaneous drainage under
ultrasound.one patient had postoperative liver insufficiency recoveredwithi
n week. TheMedianfollow up wastwenty months.One patient developedrecurrent tumor in left liver
lobe eight month after right hepatectomy for hepatocellular carcinoma. major liver
resection can be performed with acceptable morbidity rate and mortality with the available facilities
and postoperative care.

liver resection, hepatocellular carcinoma, hydatid cyst
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the liver can be divided into four sections: the right
anterior section (segments V and VIII), right
posterior section (segments VI and VII), left medial
section (segment IV), and left lateral section
(segments II and III).
8

Consequently, it is possible to remove an individual
segment withoutdisrupting the blood flow or biliary
drainage of the remaining segments.
Based on the Brisbane 2000 Terminology of Hepatic
Anatomy and Resection (Table 1),

Fig. 1. Schematic diagram of liver segments as described by Couinaud. Segments are based upon the
vasculobiliary structures supplying the liver parenchyma.

Table1: The Brisbane2000Terminology ofHepatic AnatomyandResectionfromtheTerminology
Committee oftheInternationalHepato-Pancreato-BiliaryAssociation
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The presence of a large inferior accessory vein to the
right liver or a well-developed umbilical vein to the
left liver provides additional flexibility in
performing segment-oriented resection because they
provide alternative venous drainage in the event that
the right or middle hepatic veins, respectively, need
to be sacrificed.

The types of liver resections are thus defined in
anatomical terms. A wedge resection involves
removal of less than one anatomical segment.
Removal of 13 anatomical segments is called a
segmentectomy. Removal of segments II and III
represents a left lateral sectionectomy( left
lobectomy). A left hepatectomy entails removal of
the left hemiliver, including segments II, III, and IV.
Removal of the right hemiliver, including segments
V, VI, VII, and VIII represents a right hepatectomy.
Finally, either a right or left hepatectomy including a
portion of the contralateral lobe or the caudate lobe
represents an extended hepatectomy. Fig. 2
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The types of liver resections:

The fibrous sheath of Glisson encircles the hepatic
artery, portal vein, and bile duct at the hilum and
continues as the liver capsule. The right sectional
pedicles of the liver are surgically accessible at the
hilum by the posterior intrahepatic Glissonian
approach described by Launois and Jamieson.
Pedicle ligation allows inflow control before
parenchymal transection. Selective clamping of a
pedicle demarcates the liver segment or liver section
of interest and guides the plane of resection. On
occasion, control of the inflow pedicle is not
recommended. For instance, in the presence of portal
hypertension with associated collaterals or previous
right upper quadrant abdominal surgery, dissection
at the hilum may be hazardous . In these cases, the
segmental boundary is estimated directly or with the
use of intraoperative ultrasonography. Others
advocate the dye injection mapping technique as
described by Makuuchi The major outflow vessels of
the liver are the right, middle, and left hepatic veins.
They are generally accessible outside the liver where
they enter the inferior vena cava (IVC). Early control
of the hepatic veins minimizes intraoperative blood
loss.
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Fig. 2 Commonly performed major hepatic resections are indicated by shaded areas. A, Right
hepatectomy. B, Left hepatectomy. C, Right lobectomy. D, Left

lobectomy. E, Extended left hepatectomy.
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prophylaxis against deep vein thrombosis as Low
molecular weight heparin (enoxaparin) 4000U daily
or Subcutaneous heparin 5000 units was given twice
daily over the perioperative period .
Exposure was obtained by means of a midline
incision, bilateral subcostal with midline extension
(Mercedes incision) or J-shaped incision. With using
a self-retaining retractor, the costal arch is pulled up
cranially and the entire anterior surface of the liver
can be exposed. After exploration of the abdomen
the liver is fully mobilized by division of falciform
and right and left triangular and coronaries
ligaments. The gastro hepatic omentum encircled by
vascular tape and prepared for Pringle's maneuver if
need it. Cholecystectomy done with exploration of
porta-hepatis . The inflow pedicle was controlled by
two methods; either by extrahepatic control of
inflow vessels by division and suturing of right or
left portal vein and hepatic artery(the hepatic duct
divided intrahepaticaly during parenchymal
transection), or by intrahepatic mass pedicle ligation
by division of Glisson sheath that enclose the all
inflow pedicle using vascular stapler or suturing.
Exposure of the extra hepatic portions of the
appropriate hepatic veins and of the retrohepatic
vena cava by division of venous branches between
ties. For left lobectomy (segments II and III) or
extended right hepatectomy including segments IV
and VIII, the falciform ligament was used as a guide
to the individual ligation of the extrahepatic
segmental pedicles. Transection of the liver was by
means of a crush clamp technique, mono-and bi-
polar diathermy, in addition to ligation of vascular
and biliary structures.

Haemostasis was achieved using argon beam
coagulation for small vessels and suture of larger
vessels or bile duct branches.One or two tube drains
(28 Fr) were left in place for the detection of bleeding
or bile leakage. Patients were nursed in an intensive
care unit with continuous monitoring of vital signs;
hourly urine volumes were recorded after operation
for 24 h. Monitoring of hepatic function included
measurement of blood glucose and prothrombin
time, on an individualized basis according to the
extent of resection and preoperative liver function.

Indication:

Patients and methods:

Liver resection is indicated in:
Primary and secondary malignancy (e.g.,
hepatocellu lar carcinoma, intrahepatic
cholangiocarcinoma, colorectal metastases,
neuroendocrine tumors)

2-Benign neoplasia (e.g., adenoma, giant
hemangioma)

3- Echinococcus multilocularis (alveolaris)
4-Abscesses refractory to conservative management
5- Other benign diseases (e.g., Caroli syndrome)
6-Living donor liver transplantation (modified

technique)
7- Klatskin's tumor (modified approach to the bile

duct).
8-Traumatic liver lesions
A noncirrhotic healthy liver may tolerate a resection
of 80% of its volume. The enormous regenerative
capacity enables functional compensation within a
few weeks such a favorable outcome cannot be taken
for granted, however, in extended hepatic resections.
Only if reduction of the functional liver parenchyma
is less than 50% can the risk of clinically significant
liver insufficiency be virtually disregarded.
Postoperative hepatic reserve is of particular
importance after extended left hepatectomy and
when all of the liver to the right of the falciform
ligament is removed (right lobectomy).

This is retrospective and prospective study for all
patients underwent hepatic resection between
O c t o b e r 2 0 0 8 a n d F e b r u a r y 2 0 1 2 i n
gastroenterology and hepatology teaching hospital.
Preoperative evaluation varied according to the
disease process but included computed Tomography
(CT) in all patients, In addition, over the last year
intraoperative ultrasonography was used. All
patients with primary hepatic malignancy were
assessed to exclude the presence of extrahepatic
dissemination of tumor and in patients with
secondary hepatic metastases to exclude primary
recurrence of tumour. Major anatomic hepatic
resection was done to those patients either to relieve
symptoms for benign conditions or to potentially
eradicate malignant condition. Enucleation, non-
anatomic or wedge resection was excluded from this
study.

Prophylactic antibiotics (cefotaxim 1 g) were given
intravenously at induction of anaesthesia.
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Principles of Operative technique in general
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considered as perioperative. Complications were
considered to be minor if discharge was not delayed
and as major if discharge was delayed or further
intervention was required. Further information
regarding complications, deaths and tumor
recurrence was added to the database at the time of 6-
week, 6-month and annual outpatient follow-up

Data collection:
At the time of discharge from hospital, patient details
were entered on a database which included age and
sex, date of operation and hospital discharge,
operative blood loss and number of units of blood
transfused, and complications. Complications or
deaths occurring either within 30 days or before
hospital discharge were

Table2: age distributions

of benign or malignant disease The median of 3 units
blood transfusion was given (range 0-9 units) one of
them who had large right lobe hepatocellular
carcinoma withpartial invasion of inferior vena cava
needs nine units of blood intra-operatively.
The Post-operative hospitalization was 3-15 days,
median 7 days. There was no mortality. Minor
perioperative morbidity occurred infour patients
(26%) and included atelectasis or chest infection
responding to physiotherapy and antibiotics (2
patients), reactive right pleural effusions (one),
wound infection (one). Major morbidity occurred
inthree patients(20%) and resulted in prolongation
of hospital stay, two patients developed bile leakin
form of biloma treated by percutaneous drainage
under ultrasound.one patient has postoperative liver
insufficiency recover within week.no hepatorenal
failure or postoperative bleeding( table 5).One
patient hadrecurrent in left liver lobe 8month
after right hepatectomy for hepatocellular carcinoma
(late complication).
The median follow-up for patients resected for
malignantdisease was 20 months. No mortality
reported

tumor

Results:

Between October 2008 and February 2012, fifteen
hepatic resections were undertaken in five men,
eight women and two children. The median age of
patients undergoing resection was 40(range 152
years). Table2The indications for resection were
benign disease in eight patients, including
complicated hydratid cyst infour patients,
Symptomatic hemangioma in two and biliary
reconstruction type E4 Strasberg classification (loss
of hepatic duct confluence) in two patients. Among
the seven resections for malignant disease,
Hepatocellular carcinoma(HCC) in two patients,
Intra-hepatic cholangiocarcinoma(ICC) in one
patient, Colorectal hepatic metastases in one patient,
small bowel metastases in one patient and Hepatobla
stoma in two patients. (Table 3). The fifteen classical
hepatic resections included extended right
hepatectomy one patient, right hepatectomy three
patients, left hepatectomy three patients, left lateral
lobectomy four patien ts , r ight anter ior
s e c t i o n e c t o m y o n e p a t i en t ( s e g m en t s
V&VIII),segments V&VI one patient, segment 4B
resection two patients. (Table 4). The median
operative time was 250 (range 95480) min.
Transfusion requirement was similar for resections
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Figure 3: sex distributions

Table 3: Indications for hepatic resections in 15 patients
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limited numbers due to high selection of cases
because of limited postoperative supportive care and
no facility of liver transplant for patients developing
postoperative liver failure so all our patient selected
for liver resections were normal liver function or
ChildAclassifications.
While the indications for surgery mainly for benign
diseases 53.33% and hydatid cysts half of these
cases. Iwatsuki and Starzl study 411 cases of liver
resections benign diseases were 44.28% most of
cases were cavernous haemangioma55% while
Terkivatan et al. he had focal nodular hyperplasia the
main indication for liver resections in benign
disease.
Malignant diseases of liver form 46.67% of our

patients of liver resections mainly primary hepatic
malignancy 5cases (71%) and secondary hepatic
malignancy only 2 cases (29%) while secondary
hepatic malignancy was the main indication in most
of reported study of liver resection for hepatic
malignancy.

18

24

25, 26, 27

Discussion:
Good postoperative outcome of hepatic resections
mainly depends upon limited operative bleeding and
sufficient functional reserve of the nonresected liver.
Increased knowledge of intrahepatic anatomy
andintroduction of operative ultrasound have
allowed the developmentof an accurate surgical
technique, thus reducing the risk of bleeding during
resection. Temporary vascular occlusion of hepatic
inflow (HPC) has been reported to be effective in
reducing bleeding from intraparenchymal arterial
and portal branches.
Most recently published series of hepatic resection
have demonstrated an apparent decrease in
postoperative mortality rates. Whereas most series
have focused on the management of specific hepatic
pathology, a few authors have reviewed their entire
experience in recent years.
The median age of patient in our study was 40 years
which is younger than age of patient in other
study and the age of the patents not regard as
prognos t ic fac tor in outcome of live r
resections In this study we have 15 cases of
anatomical liver resections which regarded as

13,14 ,15
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Table 4: types of resections

Table 5: Morbidity following hepatic resections
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The concept of an ideal margin of resection for
malignant liver tumors has been traditionally
regarded as 1 cm Wakai et al. confirmed that
colorectal metastasis to the liver should be resected
with a 1 cm margin (based on the distribution of
intrahepatic micrometastasis) and Shi et al.
concluded that a 2-cm margin is necessary while

resecting hepatocellular carcinomas. However, other
studies evaluating the influence of the surgical
resection margin in patients with hepatocellular
carcinomas, hepatoblastomas, and colorectal
metastasis to the liver seem to indicate that more than
the size, it is the presence of a negative margin that is
a principal indicator of long-term survival.
this assumes significance when major resections are
undertaken wherein the question of the function of
the remnant liver is of prime concern. In our study all
liver resections for malignant diseases were
negative resections margin.
The median follow-up for patients resected for
malignant disease was 20 months, and we had one
patient had recurrent tumor which form 14% of all
malignant tumors of the liver, Gleisner et al, reported
the 1-year risks of any site recurrence were 24.4% for
resection of colorectal liver metastases and
Bronowicki et al. had 20% tumor recurrence one
year after resection of hepatocellular cancer.
In some centres a more radical approach to the
management of hepatic malignancy has been
advocated. There is increasing evidence that some
patients who develop recurrent hepatic tumour
following previous resection of colorectal metastasis
will benefit from further hepatic resection.
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In cases of biliary stricture Partial segments IV and V
resection allows adequate exposure of the
confluence and the isolated left or right hepatic
ducts. Anterior exposure of the ducts allows an
anastomosis in well-preserved, nonischemic,
nonscarred, or noninflamed ducts. Parenchyma
removal also allows the free placement of the jejunal
limb, without external compression and tension,
obtaining a high quality anastomosis with excellent
long-term results.
we had two patients with E4 Strasberg biliary injury
managed by partial segments IV resection for perfect
biliary reconstruction with uneventful postoperative
recovery.Miguel et al. had 94 cases which form 33%
of the patients had Iatrogenic biliary Injuries they
treated by biliary reconstruction After Partial
Resection of Segments IV and V and 91% of them
have excellent results and the patients returned to
normal life and activity.
Most of types of liver resections done in our study
except central hepatectomy and extended left
hepatectomy which have high incidence of bleeding
and postoperative liver insufficiency respectively.

Left lateral sectionectomy was the main type of
resections 4cases (26.66%) while Finch et al. had the
right hepatectomy the main type of liver resections.
Major morbidity following hepatic resections

o c c u r r e d i n 3 p a t i e n t s ( 2 0 % )
postoperative liver insufficiency and bile leak
treated conservatively while in other studies major
morbidity was 12-28%.
No operativemortality in our study due to proper
selection and limited numbers of the patients while
reported mortality was 0.5-17.6 %.( table6).
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Table 6 comparison with other studies
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