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Liver resections are surgical procedures that are currently
performed but with a high risk of massive hemorrhage during the
surgical procedure1. With the evolution of the knowledge of the
anatomy and physiology of the Liver and the development of new
technologies for lower bleeding during a transection to the liver
parenchyma, as well as the enhancement of anesthetic
techniques, liver resections became safer and, has reduce of
morbimortality.2-7 Another major factor for the reduction of
complications in hepatectomies was the development of new
surgical techniques, especially in major resections (removal of
three or more segments), as well in hepatic transplantation.8-10

Despite this, perioperative incidences are still observed, such as
bleeding and the occurrence of gas embolism during the
transection of the hepatic parenchyma. The occurrence of
bleeding at this time is not uncommon, even when vascular
structures are easily located and accessed correctly.11-12

The liver is endowed with a groove due to the central circulation,
which makes the transection of the parenchyma a delicate and
often complex act. In addition, patients with hepatectomy had
chronic or hepatic liver disease secondary to the use of
chemotherapy, and both factors potentiate the risk of bleeding.
That is why the knowledge of hemodynamic hepatic is elementar
for anaesthetic and rehabilitation in complex anesthesizing,
especially in severe patients.13-17

One of the most widely used techniques to prevent and control
intraoperative bleeding is based on the control of blood inflow to
the liver, through the clamping to pedicle hepatic, associated with
maintenance of central venous pressure (PVC) between 0 and 5
mmHg. During the surgery there is constant manipulation of liver
over the inferior hepatic vena cava (VCIRH), and it is believed that
this may underestimate the values of PVC, because a compression
of the VCIRH generates a difference of pressure between this and
the superior cavity. Therefore, we are interested, there is an
absolute pressure on the pressure between the upper and lower
retrohepatic systems (PVCRH) during the hepatectomies.

TECHNICAL

Five patients with colorectal liver metastasis without chronic liver
disease, with indication for surgical resection of the liver lesions,
attended at the liver clinic of the Gaffrée and Guinle University
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g Hemostasis during hepatectomy is the most important factor in order to guarantee low bleeding loss, avoid hemotransfusions
¢ | and have low morbimortality rates. The aim of the present study is to evaluate the hemodynamic monitoring involving the
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INTRODUCTION Hospital (HUGG) were selected. Each patient was submitted to

preoperative medical evaluation according to the routine of the
service.

Anesthesia management and intraoperative care were
standardized. All patients underwent general anesthesia
combined with continuous epidural. Sedation was performed with
midazolam and epidural block with epidural catheter retention.
Bupivacaine was the local anesthetic of choice at 0.125% -0.5%.
General anesthesia was induced with propofol (2.5 mg / kg),
lidocaine (1.5 mg/kg), fentanyl (3 mg/kg). Orotracheal intubation
was facilitated with atracurium (0.5 mg/kg).

After anesthetic induction, radial artery puncture wa performed
for the measurement of mean arterial pressure (MAP) ‘online’.
Right internal jugular vein puncture (PVJID) was also performed
using the Seldinger technique guided by ultrasonography. The
double lumen catheter (Arrow International, Reading, PA) was
positioned in the superior vena cava (SVC) near the right atrial (AD)
insertion. Positioning control was performed by radioscopy
through an image intensifier. PVJID allowed the measurement of
PVC online during the anesthetic period.

Patients were submitted to the same surgical incision (bilateral
subcostal with xiphoid prolongation), and the use of Thompson
retractors was employed in all patients. After an inventory of the
cavity, in order to measure the PVCRP, a double lumen catheter
(Arrow International, Reading, PA) was introduced by right
gonadal vein dissection (VGD) at its insertion in the IVC, positioned
cranially in the IVC, of the hepatic veins; the correct positioning
was evaluated by intraoperative ultrasonography. (Figure 1)

Figure 1- Intraoperative ultrasonography image showing the
correct positioning of the catheter in the inferior vena cava
(asterisk) in its retrohepatic portion; the tip of the catheter (arrow)
positioned at the inflow of the median hepatic vein (arrowhead).
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The variables analyzed were MAP, PVC and PVCRH. The
measurements of PVC and PVCR were performed by the same
monitor (Datex-Ohmeda Cardiocap / 5), at the end of expiration,
whose values were transcribed to a spreadsheet in the following
times: t1- pre-hepatic manipulation, t2- post dissection of the
hepatic pedicle, (after 5 minutes of clamping), t4-during
reperfusion (2.5 minutes after pedicle disclaiming), and
completion of haemostasis of the bloody area of the liver.

Anesthesia was maintained with 1-2% sevoflurane. When
necessary, nitroglycerin was used for the purpose of vasodilation.
Efortil was used for pressure adjustments and noradrenaline to
obtain vessel pressure in cases of persistent hemodynamic
instability.

Table 1 - values of PVC and PVCRH recorded in the 5 patients in the surgical times (t1 to t5).

RESULTS

The values of PVC and PVCRH were obtained simultaneously, at
the surgical times described in the technique, and tabulated (Table
1). For statistical analysis, the Prism 7.0b program (GraphPad
Software, Inc., CA) was used. The data were inserted into patient-
separated worksheets, in two distinct columns, representing PVC
and PVCRH, and submitted to t-test (Student's t-test) analysis. This
test was applied in all patients, however in patient 4 (# 4), as there
was the same variation of TmmHg in the 5 surgical times (t1 to t5),
it was not possible to perform a paired test (Test t). Therefore, in
this specific case, it was necessary to use the Wilcoxon Rank test.
There was a numerical difference between the PVC and PVCRH in
the different times in all the patients, that is, in no measurement
was found the same value. There was a statistical difference in 4 of
the 5 patients (Table 2).

PAC PVCt, PVCRHt, PVCt, |PVCRHt, PVCt, |PVCRHt, PVCt, |PVCRHt4 PVCt, |PVCRHt,
#1 7 10 3 4 7 9 5 7 8 9

#2 6 8 4 5 10 13 4 5 3 4

#3 5 6 0 1 5 7 3 4 4 5

#4 5 6 2 3 5 6 3 4 7 8

#5 6 8 6 7 9 10 4 5 9 10

Table 2 - Statistical data with mean of the difference
between PVC and PVCRH of each patient, correlation
coefficientand P value.

PAC|Media da diferenca|Coeficiente de correlacao (r)|P valor
#1 |[1,8 0,9424 0,008
#2 [1,6 0,8944 0,016
#3 [1,2 0,9845 0,003
#4 1,0 - 0,062(ns)
#5 (1,2 0,9785 0,003
# #2
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Figure 2 - Each graph represents the measurements between PVC
and PVCRH in mmHg of each patient, in 5 different surgical times.
The statistical analysis showed P significant value in 4 of the 5
patients: # 1 (* p=0.008); #2 (** p=0.016); # 3 (# p=0.003); # 4
(& p=0.062); #5(% p=0.003).

DISCUSSION

Transection of the parenchyma is the most delicate surgical time of
hepatectomy, since portal branches, branches of the hepatic artery
and hepatic veins are sectioned, which can trigger massive
hemorrhages. In this way, vascular control becomes essential to
minimize the risk of intraoperative hemorrhage. Large blood losses
result in hemodynamic instability and need for blood transfusion,
which in turn is not free of risks and has the unwanted
consequence of generating an inflammatory response. Itis known
that the latter is deleterious to the surgical recovery and may have
as an outcome from the insufficiency of multiple organs and
systems even the death of the patient.19-21 Faced with such
possibilities, the main concern during the transection of the
hepatic parenchyma is ensure effective hemostatic control,
avoiding to the maximum hypovolemia and the necessity of blood
transfusions.

|

For vascular control, the commonly used technique is to restrict
hepatic blood inflow from the hepatic artery and portal vein,
combined with the maintenance of a central venous pressure
(PVC) between 0 and 5 mmHg. The decrease in the value of PVC
implies a significant reduction of blood flow through the hepatic
veins, which drain directly into the inferior vena cava (IVC).
However, the establishment of a standard with low PVC requires a
thorough preoperative evaluation, verifying if there are adequate
cardiovascular conditions to maintain such a parameter.23-26

It was well documented by Redai et al (2004) that an increase of
only 0.5 cmH20, equivalent to 0.37 mmHg, results in significant
bleeding.18 In turn, the control study by Nishiyama et al (2004)
demonstrated that PVC maintained between 2 mmHg and 5
mmHg significantly reduces bleeding.20 On the other hand,
Lentschener and Ozier (2002) demonstrated the presence of risks,
such as cardiovascular instability and development of gas
embolism, by maintaining extremely low PVC. Air embolism, when
it occurs, is due to the suction of atmospheric air through open
orificesin the hepatic veins during parenchymal transection.21

The measurement of PVC is performed by introducing a luminal
catheter through the internal jugular or subclavian veins, which is
positioned in the superior vena cava (SVC) on the topography of its
insertion in the right atrium inside the thoracic cavity. Thus, PVC
does not vary according to the manipulation of intra-abdominal
structures. The retrohepatic portion of the vena cava, on the other
hand, is inside the abdominal cavity and is constantly compressed
as the liver is manipulated during the surgical procedure and,
therefore, may present higher values than that observed in SVC.
Thus, it was postulated that retro-hepatic inferior vena cava
pressure could be used as a hemodynamic parameter and provide
more reliable values of central venous pressure.

The comparison of the obtained results showed that there was a
difference between the absolute values of PVC and PVCRP
recorded simultaneously during the different operative times,
being observed that the value of PVC is lower than that of the
PVCRH. This result may serve as a warning for the need for more
reliable hemodynamic control. The ideal would be to keep PVC at
even lower levels. Lin et al [28] considered PVC between 2 and 3
mmHg as ideal (less blood loss during partial hepatectomies)
among 5 groups of PVC maintained at different levels in a series of
97 patients. In the obtained results, it was demonstrated that the
PVCRH is in average greater of 1 to 1,8mmHg (Tables 1 and 2),
which suggests that the recommended PVC should be less than
3mmHg.

In view of the above, aiming at a better hemodynamic control in
hepatic surgeries, the hemodynamic parameters used by the
anesthesiologist to guide his behavior should be reconsidered. The
introduction of catheters by the jugular route would be the best
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option, provided there are devices of greater length so that they
can be correctly positioned. It is necessary to carry out randomized
controlled trials, with a larger number of patients, to validate this
new proposed parameter.
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