CASE REPORT – OPEN ACCESS
International Journal of Surgery Case Reports 37 (2017) 240–243

Contents lists available at ScienceDirect

International Journal of Surgery Case Reports
journal homepage: www.casereports.com

Isolated caudate lobectomy: Left-sided approach. Case reports
Orlando Jorge M. Torres ∗ , Rodrigo Rodrigues Vasques, Ozimo Pereira Gama-Filho,
Miguel Eugenio L. Castelo-Branco, Camila Cristina S. Torres
Division of Hepato-pancreatobiliary Surgery, Department of Gastrointestinal Surgery, Federal University of Maranhão, São Luiz, MA, Brazil

a r t i c l e

i n f o

Article history:
Received 13 March 2017
Received in revised form 16 June 2017
Accepted 17 June 2017
Available online 4 July 2017
Keywords:
Caudate
Spiegel lobe
Left-sided approach
Caudate lobectomy
Tumor

a b s t r a c t
INTRODUCTION: The caudate lobe is a distinct liver lobe and surgical resection requires expertise and
precise anatomic knowledge. Left-sided approach was described for resection of small tumors originated
in the Spiegel lobe but now the procedure has been performed even for tumors more than ﬁve centimeters.
The aim of this study is to present three cases of tumor of caudate lobe underwent isolated lobectomy
by left-sided approach.
PRESENTATION OF CASE: Three patients with metastasis of colorectal cancer, carcinoma hepatocellular
and metastasis of neuroendocrine tumor underwent resection. After modiﬁed Makuuchi incision, early
control of short hepatic e short portal veins before hepatectomy was performed. The operative time was
200, 270 and 230 min respectively. No blood transfusion was used and no postoperative complications
were observed. The length of stay was 7, 11 and 5 days respectively.
DISCUSSION: Some approaches have been described to access and resect tumors of the caudate lobe,
including the left-sided approach, right-sided approach, combined left- and right-sided approach and
the anterior transhepatic approach. For liver resection in patients with malignant disease, parenchymal preservation is important in order to avoid postoperative liver failure or due to the risk of second
hepatectomy. In these patients isolated caudate lobectomy is a safe option.
CONCLUSION: Isolated caudate lobectomy is a feasible procedure. Left-sided approach can be preformed
even for tumors larger than 5 cm.
© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
The caudate lobe is a distinct liver lobe located beneath the conﬂuence of hepatic veins with its vascularization and biliary drainage
independent from those of both major lobes. According to Kumon,
the caudate lobe consists of three parts: the Spiegel lobe, the paracaval portion and the caudate process. Caudate lobe has the same
incidence of developing malignant neoplasms as others segments
of the liver. However the rate of caudate lobectomy remains low
due to the unique anatomic location and the difﬁculty of vascular
control [1–3].
Isolated caudate lobectomy is the resection of either part or total
caudate lobe. First described by Lerut et al. in 1990, resection of caudate lobe is a challenging procedure and requires expertise in liver
resections, precise anatomic knowledge and safe vascular control.
Left-sided approach was described for resection of small tumors
that originated in the Spiegel lobe [3,4].
The aims of this study are to present three cases of tumor of
caudate lobe underwent isolated lobectomy by left-sided approach
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and describe the technique for performing the procedure. This work
is in line with the SCARE criteria [11].

2. Surgical technique
Modiﬁed Makuuchi incision is carried out and left lobe is fully
mobilized. Intraoperative ultrasonography is performed to exclude
others tumors. The round, falciform, left triangular and left coronary
ligaments are separated. The venous ligament (Arantius) and vena
cava ligaments are ligated and divided to free the upper surface
of the caudate lobe (Fig. 1). The roots of the right and middle-left
hepatic veins are dissected, exposed and prepared for clamping in
case of bleeding from the branches of the hepatic veins at the site
of parenchymal dissection. Early control of short hepatic e short
portal veins before hepatectomy reduces the technical difﬁculty of
caudate lobectomy (Fig. 2).
The hepatoduodenal ligament is isolated and drawing rightward
to expose the Spiegel lobe. At the base of the umbilical ﬁssure the
blood supply from the portal vein and hepatic artery are dissected
and divided. At this time, the caudate hepatic ducts are separated.
The left lateral lobe is rotated rightward and anteriorly. To create
a free posterior surface of the caudate lobe, the tumor is elevated
from the retrohepatic inferior vena cava to expose all short hep-
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Fig. 3. Specimen with caudate lobe and tumor.

Fig. 1. Vena cava ligaments are ligated and divided.

Fig. 4. Computed Tomography showing hepatocellular carcinoma closely attached
to the vena cava.

Fig. 2. Early control of short hepatic veins.

atic veins to direct view and they are ligated and divided. Next, the
caudate is drawing downward in order to dissect the upper pole of
the tumor from the middle and the left hepatic veins. After the dissection is completed, the caudate lobe with the tumor is transected
from the bridge to right lobe (Fig. 3).
3. Case report
The characteristics of the patients are presented in Table 1.
3.1. Case 1
A 70-year-old male patient with history of left colectomy due to
adenocarcinoma of descending colon presented with isolated liver
metastasis in caudate lobe, six months after left colectomy.

trast computed tomography observed a mass of 4.8 × 4.6 cm in the
caudate lobe, compatible with hepatocellular carcinoma (Fig. 4).
The patient was not indicated for transarterial chemoembolization
(TACE) and refused liver transplantation.
3.3. Case 3
A 54 year-old female underwent left colectomy due to neuroendocrine tumor of rectum four months before. She underwent
treatment with octreotide for two months. A computed tomography of the abdomen revealed 4 centimeters metastasis in caudate
lobe (Fig. 5).
All patients had a drain placed on the transection area. Liver
function in patient two remained good and postoperative ascites
was not observed. The postoperative course of all patients was
uneventful, and they were discharged on the 5th, 7th and 11th postoperative days. After six months, contrast computed tomography
of the abdomen was performed showing no recurrence.
4. Discussion

3.2. Case 2
A 69-year-old female patient with history of cirrhosis due to
hepatitis B virus. The liver function was sufﬁcient (Child-Pugh
A, MELD 8), and serum ␣-fetoprotein level was 240 ng/mL. Con-

Caudate lobectomy is classiﬁed as an isolated or combined
resection. Isolated caudate lobectomy is a procedure that required
knowledge of liver anatomy, experience in liver resection and
safe management of vascular structures. It is the most technically
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Table 1
Characteristics of the patients.
Characteristics

Age
Sex
Diagnosis
Size (cm)
Approach
Operative time (min)
Transfusion
UCI-Time (days)
Complications
Length of stay (days)
Pathology

Patients
1

2

3

70
Male
Colon Liver Mets
5.3 × 5.2
Left
200
No
1
No
7
Well differentiated AC

69
Female
HCC
4.8 × 4.6
Left
270
No
3
No
11
moderately differentiated HCC

54
Female
NET Liver Mets
4.5 × 4.1
Left
230
No
1
No
5
Metastasis of NET

HCC–Hepatocellular carcinoma; NET–Neuroendocrine tumor; Mets–Metastasis; ICU–Intensive Care Unit.

Fig. 5. Computed Tomography showing liver metastasis from neuroendocrine
tumor in the Spiegel lobe.

difﬁcult and challenge procedure, even when performed by hepatobiliary surgeons. Therefore, it has been considered a dangerous
operation. The characteristic of the tumor, location, size and the
hepatic functional reserve are factors that should be taken into
account when we choose the approach [1,3,5].
Some approaches have been described to access and resect
tumors of the caudate lobe, including the left-sided approach, rightsided approach, combined left- and right-sided approach and the
anterior transhepatic approach. For huge tumors in the caudate
lobe, anterior transhepatic approach seems to be better than left
approach. However, requires splitting the liver parenchyma, takes
time and results in bleeding during the transection. This approach
is indicated for huge tumors located especially in paracaval portion.
Right approach is recommended for tumors located in the caudate
process [3,6].
Left-sided approach was initially indicated for tumors situated
in the Spiegel lobe and less than ﬁve centimeters. However, recently
even tumors larger than 5 centimeters have been resected [3,5,7].
In the present study we resected tumors even more than ﬁve centimeters by the left-sided approach and the tumors were located
particularly in the Spiegel lobe.
Sufﬁcient mobilization of the tumor from the left to right side
of the vena cava is necessary to allow the surgeon to perform

parenchymal dissection under direct view. The venous ligament
(Arantius) should be divided to free the upper surface of the caudate lobe. An important point regarding the feasibility of the left
approach is to rotate the left lobe creating an optimal surgical view
before parenchymal dissection [5,7,8]. In the present study, the
tumor was managed by ligation of short hepatic veins in the area
of the vena cava ﬁrst to avoid spreading neoplastic cells.
Resection of the caudate lobe associated with extended left or
right lobectomy is possible but considered to be excessive. However, for patients with liver metastases or dysfunction, preservation
of the parenchyma is important and necessary to avoid complications [5,7,8]. In this study we have performed this technique in two
patients with liver metastases and one patient with hepatocellular
carcinoma.
The surgical treatment for patients with hepatocellular carcinoma is liver transplantation or resection. For resection, underlying
cirrhosis and preserve adequate postoperative liver function is
important while achieving complete tumor clearance. In patients
with good liver function reserve and tumor in the caudate lobe,
isolated lobectomy is a safe option. The postoperative prognosis
in patients with hepatocellular carcinoma underwent anatomic
resection has been superior to non-anatomic resection [6,8]. In the
present study we performed anatomic resection, the patient had
adequate liver function and the postoperative course was uneventful.
Surgical resection is the best treatment option for patients with
hepatic metastases from primary colorectal cancer or neuroendocrine tumors. However, in primary colorectal cancer, the rate of
recurrence is as high as 60%. Hepatic recurrence after ﬁrst hepatectomy can be safely resected, and that second or even third
hepatectomy afford a survival beneﬁt. Therefore, during the ﬁrst
resection preserve liver parenchyma is mandatory and the ﬁrst priority to avoid complications with the future liver remnant [5,7–9].
In this study, isolated caudate lobectomy was the best way to preserve liver parenchyma.
Laparoscopic caudate hepatectomy has been reported, but some
cases are associated with left hepatectomy. Sufﬁcient mobilization,
expertise in advanced laparoscopic surgery and speciﬁc devices are
necessary. Pure laparoscopic isolated caudate lobectomy is feasible only in selected patients and by hepatobiliary surgeon with
experience in laparoscopic liver resection [10].

5. Conclusions
Isolated caudate lobectomy is safe and feasible. Left-sided
approach can be preformed even for tumors larger than 5 centimeters, mainly if located in Spiegel lobe.
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