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Abstract

Background Laparoscopic anatomic liver resection is technically demanding, given the need to safely isolate the Glissonean
pedicles and expose the hepatic veins (HVs) on the liver parenchyma cut surface. Laennec’s capsule is observed around the
Glissonean pedicles and root of the HVs. However, its existence, particularly on the peripheral side of the HVs, remains
controversial. Herein, we describe Laennec’s capsule-related histopathological findings around the HVs and a safe laparo-
scopic left medial sectionectomy utilizing Laennec’s capsule.

Methods The extrahepatic Glissonean approach was performed by connecting Gates II and III, in accordance with Sugioka’s
Gate theory. Liver parenchymal transection commenced along the demarcation line, which is between the medial and lateral
sections, and the G4 was dissected during transection. Subsequently, via the outer-Laennec approach, the middle hepatic vein
(MHV) was exposed from the root side in cranial view, while Laennec’s capsule was preserved. Parenchymal transection
was completed while connecting the MHV with the demarcation line. We obtained the membrane surrounding the HVs and
performed histopathological examinations.

Results Six patients underwent laparoscopic left medial sectionectomy from February 2012 to November 2020. There were
no cases involving complications (Clavien—-Dindo classification; grade II or higher), open-surgery conversion, transfusion,
or surgery-related death. The histopathological findings showed Laennec’s capsule surrounding both the trunk of the major
HVs and the peripheral side of the HVs.

Conclusions A cranial approach to the major HVs utilizing Laennec’s capsule is a feasible and advantageous procedure for
laparoscopic left medial sectionectomy. We propose that Laennec’s capsule surrounds the entire length of the HVs.
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Introduction

Laparoscopic liver resection (LLR) offers advantages over
open surgery such as smaller wounds, reduced postopera-
tive pain, reduced blood loss, and its unique laparoscopic
and magnified views [1, 2]. However, laparoscopic anatomic
liver resection (LALR) is technically demanding given the
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limited angle of the laparoscope and limited capacity to
manipulate the surgical instruments [3] while requiring
safe isolation of the Glissonean pedicles and exposure of
the hepatic veins (HVs) on the cut surface of the liver paren-
chyma [4-6]. To safely isolate the Glissonean pedicles and
expose the HVs, it is essential to understand the anatomy
around the Glissonean pedicle and the HVs [7].

Laennec’s capsule was first described by R.T.H. Laennec
in 1802 as a thin fibrous membrane covering the entire sur-
face of the liver, including the Glissonean pedicles and HV's
[8]. Recently, Sugioka et al. [7] introduced systematic extra-
hepatic Glissonean isolation based on Laennec’s capsule.
They showed that by connecting the “Gates” (defined by
anatomic landmarks) (Fig. 1), the Glissonean pedicles could
be isolated without parenchymal destruction. In locating
Laennec’s capsule, several authors [7, 9, 10] have reported
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Fig.1 Sugioka’s Gate theory.
The schema shows four ana-
tomical landmarks, six gates,
and Laennec’s capsule. Gate 11
represents the junction between
the round ligament and the
umbilical plate, and Gate III
represents the right edge of

the Glissonean pedicle root

of the umbilical portion. The
red area represents Laennec’s
capsule. Glc, the Glissonean
pedicle of the caudate process;
G1L, the Glissonean pedicle

of the Spiegel lobe. This figure
was adapted from the follow-
ing report: Sugioka A, Kato Y,
Tanahashi Y (2017) Systematic
extrahepatic Glissonean pedicle
isolation for anatomical liver
resection based on Laennec’s
capsule: proposal of a novel
comprehensive surgical anat-
omy of the liver. ] Hepatobiliary
Pancreat Sci 24:17-23. https://
doi.org/10.1002/jhbp.410

Gate VI

histopathological findings of Laennec’s capsule around the
HVs. Of these, Hayashi et al. [9] and Monden et al. [10]
showed that Laennec’s capsule surrounds not only the trunk
of the major HVs but also the peripheral sides of the HVs.
However, there are claims, such as those from Shirata et al.
[11, 12], that Laennec’s capsule is absent around the periph-
eral side of the HVs. Although some evidence in the exist-
ing literature hint at the presence of Laennec’s capsule on
the peripheral side of the HV, its existence remains highly
contested among clinicians.

Herein, we describe histopathological findings that hint at
the presence of Laennec’s capsule around the HVs (both the
common trunk of the major HVs and the peripheral side of
the HVs) and a safe laparoscopic left medial sectionectomy
utilizing Laennec’s capsule.

Methods
Surgical approach

Patients were placed in the left hemilateral position. The
main surgeon was positioned on the right side of the patient
at the beginning of the surgery. The pneumoperitoneum
pressure (PPP) was maintained at 10 mmHg. The first tro-
car (12-mm) for the laparoscope was inserted through the
umbilicus. Next, two 12-mm trocars and two 5-mm trocars
were placed below the right costal arch. A tourniquet was

@ Springer

Umbilical plate

Gate IV

Gate w / Gate Il

Gate |

Arantius plate

prepared for the Pringle maneuver through the left lateral
part of the abdomen (Fig. 2).

After cholecystectomy, the extrahepatic Glissonean pedi-
cle isolation was performed utilizing Sugioka’s Gate theory
[7]. The Glissonean pedicle of segment 4 (G4) was isolated
extrahepatically without parenchymal destruction by con-
necting the left side of the umbilical portion (UP) of Gate
II and Gate III (Fig. 3a). When connecting the right side of
the UP of Gate II and Gate III, some G4 branching from the
cranial side of the UP may remain. In contrast, by connect-
ing the left side of the UP of Gate II and Gate III, most G4s
can be included and isolated at once (supplemental video).
In addition, it is essential to confirm that Laennec’s capsule
is on the liver side as a shiny membrane and not entering the
Glissonean sheath.

After isolating the entire G4 and temporally clamping,
the demarcation was apparent as a dissection line. The G4
was dissected using a vascular stapler after ensuring that
liver dissection progressed to the point where the Glisso-
nean pedicle could be safely and reliably dissected. There-
after, the main surgeon shifted to the left side of the patient.
Liver parenchymal transection was performed along the
Rex—Cantlie line, therein exposing the middle hepatic vein
(MHV) from the root side in the cranial view (Fig. 3b). The
root of the MHV was identified extrahepatically; we could
enter the intersectional plane by tracing the MHV from the
root. The Cavitron Ultrasonic Surgical Aspirator (CUSA)
was subsequently moved from the root side toward the
peripheral side of the HV while avoiding the splitting of
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Fig.2 Trocar placement. Two 12-mm trocars and two 5-mm trocars
are placed below the right costal arch. A tourniquet for the Pringle
maneuver is placed in the left lateral abdomen

the bifurcation of the HV. In addition, in the cranial view, it
was easier to confirm Laennec’s capsule by retaining it on
the IVC and MHYV side (the outer-Laennec approach), which
served to maintain the strength of the vein’s wall.

Fig. 3 Intraoperative images
of laparoscopic left medial
sectionectomy. a By connect-
ing Gate II and Gate III, the
Glissonean pedicle of segment
4 was isolated. b The middle
hepatic vein was exposed from
the root side in the cranial view.
¢ The middle hepatic vein was
exposed after the left medial
sectionectomy. White arrow
indicates the stump of the
Glissonean pedicle of segment
4. MHV, middle hepatic vein;
UFV, umbilical fissure vein

After exposing the full length of the MHYV, an assistant
lifted the resected liver to the right upper space, and the liver
parenchyma was subsequently transected while connecting
the hepatic vein via the demarcation. The parenchymal tran-
section was completed (Fig. 3c), and the resected liver was
removed in a plastic bag through the extended umbilical
port incision. Subsequently, a drain was placed on the liver
transecting plain.

Results

Between February 2012 and November 2020, we performed
six laparoscopic left medial sectionectomies out of 165
LALRs (Table 1). The median operation time was 371 min
(range, 210—444 min), and median blood loss was 150 mL
(range, 50—600 mL). The median postoperative length of
hospital stay was 7.5 days (range, 6—12 days). There was
no need for open conversion, and no major complications
occurred (Clavien—Dindo classification; grade II or higher).

Histopathological findings of Laennec’s capsule dissected
from the HV trunk are shown in Fig. 4. We have explained
how to expose the HVs from the root side to the peripheral
side while preserving Laennec’s capsule using the outer-
Laennec approach in the schema (Fig. 4a). Laennec’s cap-
sule was dissected and obtained from the root side of the
HV (Fig. 4b). Elastica Van Gieson staining showed that the
thick Laennec’s capsule around the wall of the major HV
was composed of a mixture of elastic and collagen fibers
(Fig. 4c¢).

In contrast, Laennec’s capsule is thinner on the periph-
eral side of the HVs. Laennec’s capsule tends to easily peel
off the HVs when the hepatic vein is exposed from the
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Table 1 Clinical and surgical characteristics of treated patients

Patient no Operation procedure Tumor type Onco- Opera- Amount of  Length of Complications
logical tion time, blood loss, stay, days
quality minutes mL
1 Left medial sectionectomy with resection of the CRLM RO 268 150 8 None
ventral part of S8
2 Left medial sectionectomy with resection of the CRLM RO 404 150 7 None
MHV
3 Left medial sectionectomy with resection of the HCC RO 444 600 7 None
MHYV and ventral part of S8
4 Left medial sectionectomy CRLM RO 210 50 8 None
5 Left medial sectionectomy CRLM RO 339 50 None
6 Left medial sectionectomy with resection of the CRLM RO 410 400 12 None
MHV
Partial resection of S7 and S8
Median - - - 371.5 150 7.5 -

CRLM colorectal liver metastasis; HCC hepatocellular carcinoma; MHV middle hepatic vein; S7 segment 7; S8 segment 8

Fig.4 Schema of liver anatomy
based on Laennec’s capsule

and Laennec’s capsule-related
histopathological findings at the
trunk of the major hepatic vein.
a Schema shows the exposure
of the hepatic veins (HVs) from
the root side to the peripheral
side in the outer-Laennec
approach. In this approach,
Laennec’s capsule is preserved
on the HV side. Laennec’s
capsule is obtained from the
red-dotted area. b Intraoperative
image showing the exposure of
the HVs. A small specimen was
obtained from the area indicated
by the yellow arrowheads on
the intraoperative image. ¢
Image showing the pathological
findings obtained in Fig. 4b (the
area indicated by the yellow
arrowheads). Histopathologi-
cal analysis of the trunk of the
HYV shows a wavy elastic fiber
(blackish purple) and collagen
fiber (red) (Elastica Van Gieson
staining, 200 X magnified view)

Venous side

peripheral side to the root side (Fig. 5a), resulting in HV
fragility. In another case, Laennec’s capsule was acciden-
tally peeled off along the HV from the peripheral side to the
root side, resulting in Laennec’s capsule being attached to
the liver side (i.e., a liver specimen with Laennec’s capsule
attached). Histopathological findings, in this case, revealed
elastic and collagen fibers attached to the parenchymal side
of the liver (Fig. 5b, c).
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Discussion

In the current study, we described a safe procedure for
isolating the Glissonean pedicles and exposing the MHV
from the root side by utilizing Laennec’s capsule in laparo-
scopic left medial sectionectomy. To the best of our knowl-
edge, no previous reports have described laparoscopic left
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Fig.5 Schemas of the liver
anatomy based on Laennec’s
capsule and Laennec’s capsule-
related histopathological
findings at the peripheral side
of the major hepatic vein. a
Schema showing the exposure
of the hepatic veins (HVs) from
the peripheral side to the root
side in the caudal approach.
Laennec’s capsule is observed
to be peeling off from the HV.
Laennec’s capsule is obtained
from the red-dotted area. b
Intraoperative image showing
Laennec’s capsule, which is
peeled off from the HV. A small c
specimen was obtained from % 200
the area indicated by the yellow
arrowheads on the intraopera-
tive image. ¢ Image showing the
pathological findings obtained
in Fig. 5b (the area indicated by
the yellow arrowheads). His-
topathological analysis of the
peripheral side of the HV shows
a wavy elastic fiber (blackish
purple) and collagen fiber (red)
on the liver side (Elastica Van
Gieson staining, 200 X magni-
fied view)

medial sectionectomy performed with the extrahepatic
Glissonean approach based on Sugioka’s Gate theory. We
further described the histopathological findings of Laen-
nec’s capsule around the HVs.

Anatomic liver resection is preferable and has better
oncological curability in patients with hepatocellular car-
cinoma, as metastasis generally occurs through the portal
venous system [13, 14]. For metastatic liver tumors, we
mainly perform parenchymal-sparing hepatectomy; how-
ever, for cases in which the tumor is adjacent to the Glis-
sonean pedicles or the patient has portal vein thrombosis,
we perform anatomic liver resection. Previous studies have
suggested that LALR is beneficial in treating metastatic
liver tumors located deep within the tissue. In such cases,
the surgical margins can be secured by identifying the HV's
or Glissonean pedicles adjacent to the tumor and exposing
them to the cutting plane as landmarks, thereby improving
safety and efficacy [2, 4].

LALR, including left medial sectionectomy, is still
considered a challenging procedure for the following two
reasons. The first concerns the isolation of the Glissonean
pedicle, which will be conducive toward identifying the
target segments or sections. The second concerns the care-
ful exposure of the HVs on the cutting surface of the liver
[4-6]. These procedures have to be performed within the
limited operative field, limited angle of the laparoscope,

Venous side
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and limited capacity to manipulate the surgical instru-
ments [3].

Our approach to laparoscopic left medial sectionectomy
mainly included two procedures: extrahepatic Glissonean
pedicle isolation and exposure of the HV's from the root side
with a cranial view. Our approach to extrahepatic Glissonean
pedicle isolation was informed by Sugioka et al. [7] who
proposed a novel and comprehensive anatomy of the liver
based on Laennec’s capsule. This theory has significantly
contributed toward standardizing the operative procedures,
including through the development of the Gate theory. The
Gate theory enabled us to isolate the extrahepatic Glissonean
pedicle without damaging the liver parenchyma by lever-
aging the anatomical gap between the Glissonean pedicle
and Laennec’s capsule. This concept can enable safe isola-
tion and dissection of the G4 in laparoscopic left medial
sectionectomy.

Laennec’s capsule covers the Glissonean pedicles and
surrounds the HVs, as first described by R.T.H. Laennec
[8]. Monden et al. [10, 15] and Kiguchi et al. [16, 17] further
introduced the outer-Laennec approach. This approach can
safely expose the HVs, serving to maintain the strength of
the vein wall because Laennec’s capsule is preserved on the
HYV side. Our histopathological findings suggest that Laen-
nec’s capsule surrounds the entire length of the HVs on the
peripheral side. These findings have important therapeutic
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implications. If the tumor is close to the HVs, attaching
Laennec’s capsule to the side of the tumor can secure the
surgical margin by retaining Laennec’s capsule on the exci-
sion side of the liver parenchyma (i.e., the tumor side) [10,
15].

We performed laparoscopic left medial sectionectomy
utilizing this approach in six cases, and no major complica-
tions or mortality was observed. However, our study had
some limitations. First, the operation required a long time as
most patients underwent extended left medial sectionectomy,
such as combined resection of the MHYV, ventral part of S8,
or additional partial resections. Second, the length of hos-
pital stays tended to be long because of the particularities of
the medical insurance system in Japan. Finally, although our
study did not include a large sample size, we provided evi-
dence supporting the safety and usefulness of the presented
procedure and illustrated its potential for standardization.

Although transection from the root of the HVs poses
potential bleeding risks [18], these can be minimized by uti-
lizing Laennec’s capsule and some technical tips. First, large
injuries in the root of the HVs require suture closure, while
minor injuries, such as small holes, can be controlled with
soft coagulation [19]. This is because Laennec’s capsule
around the trunk of the major HVs is thick and denatured
with soft coagulation, resulting in the closure of the bleeding
point [10]. Second, split injury, caused by the bifurcation of
the HVs, is the most critical injury [2]. Therefore, the CUSA
would be better moved from the root to the periphery [20].
Split injury can be avoided by conducting parenchymal liver
dissection via the root side of the HVs.

Many reports have been recently published with an aim
to standardize LALR procedures based on the concept of
Laennec’s capsule [10, 16, 17, 21-23]. In addition to these
previous surgical techniques, our left medial sectionectomy
approach also has potential for use in other LALRs and as
a safe and curative method to prevent intraoperative com-
plications, such as unexpected massive bleeding. Moreover,
our work provides additional histopathological evidence of
Laennec’s capsule, which will contribute toward the use of
Laennec’s capsule for the standardization of surgical proce-
dures and the development of novel surgical techniques. We
believe that LALRs based on Laennec’s theory will become
widespread in the near future. However, larger investigations
focusing on histological findings are still needed to improve
its safety.

Conclusion

We described a cranial approach for exposing the major
HVs based on the concept of Laennec’s capsule and demon-
strated its safety and feasibility for laparoscopic left medial
sectionectomy. In addition, our histopathological findings
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suggest that Laennec’s capsule surrounds the hepatic veins
from the root to the peripheral side.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00423-021-02282-x.

Authors’ contributions Study conception and design: Kazuteru
Monden, Shunya Hanzawa. Acquisition of data: Kazuteru Monden,
Shunya Hanzawa, Masayoshi Hioki, Hiroshi Sadamori, Satoshi Ohno,
Norihisa Takakura. Analysis and interpretation of data: Shunya Han-
zawa, Kazuteru Monden. Drafting of the manuscript: Shunya Han-
zawa, Kazuteru Monden. Critical revision of the manuscript: Kazuteru
Monden.

Data availability Data is available on request from the corresponding
author.

Declarations

Ethics approval This study was approved by the Institutional Review
Board of the Fukuyama City Hospital (approval number: 583). An
informed consent form was obtained from all patients.

Consent to participate Informed consent was obtained from all par-
ticipants included in the study.

Consent for publication Patients signed informed consent regarding
publishing their data. All authors have provided consent for the article
to be published in Langenbeck’s Archives of Surgery.

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Nguyen KT, Gamblin TC, Geller DA (2009) World review of lapa-
roscopic liver resection-2,804 patients. Ann Surg 250:831-841.
https://doi.org/10.1097/SLA.0b013e3181b0c4df

2. Honda G, Kurata M, Okuda Y, Kobayashi S, Tadano S, Yama-
guchi T, Matsumoto H, Nakano D, Takahashi K (2013) Totally
laparoscopic hepatectomy exposing the major vessels. J] Hepa-
tobiliary Pancreat Sci 20:435-440. https://doi.org/10.1007/
s00534-012-0586-7

3. Kawaguchi Y, Velayutham V, Fuks D, Mal F, Kokudo N, Gayet
B (2017) Operative techniques to avoid near misses during lapa-
roscopic hepatectomy. Surgery 161:341-346. https://doi.org/10.
1016/j.surg.2016.07.023


https://doi.org/10.1007/s00423-021-02282-x
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/SLA.0b013e3181b0c4df
https://doi.org/10.1007/s00534-012-0586-7
https://doi.org/10.1007/s00534-012-0586-7
https://doi.org/10.1016/j.surg.2016.07.023
https://doi.org/10.1016/j.surg.2016.07.023

Langenbeck’s Archives of Surgery (2021) 406:2091-2097

2097

4.

10.

11.

12.

13.

14.

15.

Ome Y, Honda G, Doi M, Muto J, Seyama Y (2020) Laparoscopic
anatomic liver resection of segment 8 using intrahepatic Glisso-
nean approach. J] Am Coll Surg 230:e13—-e20. https://doi.org/10.
1016/j.jamcollsurg.2019.11.008

Okuda Y, Honda G, Kobayashi S, Sakamoto K, Homma Y, Honjo
M, Doi M (2018) Intrahepatic Glissonean pedicle approach to
segment 7 from the dorsal side during laparoscopic anatomic
hepatectomy of the cranial part of the right liver. ] Am Coll Surg
226:e1—¢6. https://doi.org/10.1016/j.jamcollsurg.2017.10.018
Monden K, Sadamori H, Hioki M, Takakura N (2020) Cranial
approach to the left hepatic vein in laparoscopic anatomic liver
resections of segment 2 and segment 3. Surg Oncol 35:298.
https://doi.org/10.1016/j.suronc.2020.09.007

Sugioka A, Kato Y, Tanahashi Y (2017) Systematic extrahepatic
Glissonean pedicle isolation for anatomical liver resection based
on Laennec’s capsule: proposal of a novel comprehensive surgi-
cal anatomy of the liver. J Hepatobiliary Pancreat Sci 24:17-23.
https://doi.org/10.1002/jhbp.410

Laennec R (1802) Lettre sur des Tuniques qui enveloppent cer-
tains Visceres, et fournissentdes gaines membraneuses a leurs
vaisseaux. Journ De Méd Chir Et Pharm Vendémiaire an XI;
1802;539-575, et Germinal an XI 73-89

Hayashi S, Murakami G, Ohtsuka A, Itoh M, Nakano T, Fukuzawa
Y (2008) Connective tissue configuration in the human liver hilar
region with special reference to the liver capsule and vascular
sheath. J Hepatobiliary Pancreat Surg 15:640-647. https://doi.org/
10.1007/s00534-008-1336-8

Monden K, Ohno K, Sadamori H, Hioki M, Ohno S (2020) Histol-
ogy of the Laennec’s capsule around the hepatic veins and how it
may guide approaches to laparoscopic anatomic liver resection.
Surg Gastroenterol 25:73-77. https://doi.org/10.3760/cma.j.cn112
139-20191218-00628

Sugioka A (2019) Re: Laennec’s capsule does not exist around
the peripheral hepatic veins. ] Hepatobiliary Pancreat Sci 26:E14.
https://doi.org/10.1002/jhbp.665

Shirata C, Hasegawa K, Halkic N, Kokudo N (2019) Laennec’s
capsule does not exist around the peripheral hepatic veins. J Hepa-
tobiliary Pancreat Sci 26:E13. https://doi.org/10.1002/jhbp.658
Yamamoto M, Takasaki K, Ohtsubo T, Katsuragawa H, Fukuda
C, Katagiri S (2001) Effectiveness of systematized hepatectomy
with Glisson’s pedicle transection at the hepatic hilus for small
nodular hepatocellular carcinoma: retrospective analysis. Surgery
130:443-448. https://doi.org/10.1067/msy.2001.116406
Makuuchi M, Hasegawa H, Yamazaki S (1985) Ultrasonically
guided subsegmentectomy. Surg Gynecol Obstet 161:346-350
Monden K, Sadamori H, Hioki M, Sugioka A (2020) Laparo-
scopic anatomic segmentectomy 8 using the outer-Laennec

16.

17.

18.

19.

20.

21.

22.

23.

approach. Surg Oncol 35:299-300. https://doi.org/10.1016/j.
suronc.2020.08.029

Kiguchi G, Sugioka A, Kato Y, Uyama I (2019) Use of the inter-
Laennec approach for laparoscopic anatomical right posterior
sectionectomy in semi-prone position. Surg Oncol 29:140-141.
https://doi.org/10.1016/j.suronc.2019.05.001

Kiguchi G, Sugioka A, Kato Y, Uyama I (2019) Laparoscopic S7
Segmentectomy using the inter-Laennec approach for hepatocellu-
lar carcinoma near the right hepatic vein. Surg Oncol 31:132-134.
https://doi.org/10.1016/j.suronc.2019.10.008

Turco C, Lim C, Goumard C, Scatton O (2020) Laparoscopic
anatomic liver resection of segment 8 using the transfissural Glis-
sonean approach: the Ton That Tung Technique revisited. J] Am
Coll Surg 230:836. https://doi.org/10.1016/j.jamcollsurg.2020.01.
003

Kawaguchi Y, Nomi T, Fuks D, Mal F, Kokudo N, Gayet B
(2016) Hemorrhage control for laparoscopic hepatectomy:
technical details and predictive factors for intraoperative blood
loss. Surg Endosc 30:2543-2551. https://doi.org/10.1007/
s00464-015-4520-3

Honda G, Ome Y, Yoshida N, Kawamoto Y (2020) How to dissect
the liver parenchyma: excavation with cavitron ultrasonic surgical
aspirator. J Hepatobiliary Pancreat Sci 27:907-912. https://doi.
org/10.1002/jhbp.829

Monden K, Sadamori H, Hioki M, Takakura N (2020) Considera-
tion of cranial approach to major hepatic veins in laparoscopic
anatomic liver resection of segment 8. ] Am Coll Surg 231:498—
499. https://doi.org/10.1016/j.jamcollsurg.2020.06.011

Berardi G, Wakabayashi G, Igarashi K, Ozaki T, Toyota N,
Tsuchiya A, Nishikawa K (2019) Full laparoscopic anatomi-
cal segment 8 resection for hepatocellular carcinoma using
the Glissonian approach with indocyanine green dye fluores-
cence. Ann Surg Oncol 26:2577-2578. https://doi.org/10.1245/
$10434-019-07422-8

Ji Hoon Kim, Je-Ho Jang (2021) Tailored strategy for dissecting
the Glissonean pedicle in laparoscopic right anterior sectionec-
tomy: the extrahepatic, intrahepatic, and transfissural glissonean
approaches (with video). Ann Surg Oncol. https://doi.org/10.1245/
$10434-020-09525-z. Jan 7, 2021. Online ahead of print

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jamcollsurg.2019.11.008
https://doi.org/10.1016/j.jamcollsurg.2019.11.008
https://doi.org/10.1016/j.jamcollsurg.2017.10.018
https://doi.org/10.1016/j.suronc.2020.09.007
https://doi.org/10.1002/jhbp.410
https://doi.org/10.1007/s00534-008-1336-8
https://doi.org/10.1007/s00534-008-1336-8
https://doi.org/10.3760/cma.j.cn112139-20191218-00628
https://doi.org/10.3760/cma.j.cn112139-20191218-00628
https://doi.org/10.1002/jhbp.665
https://doi.org/10.1002/jhbp.658
https://doi.org/10.1067/msy.2001.116406
https://doi.org/10.1016/j.suronc.2020.08.029
https://doi.org/10.1016/j.suronc.2020.08.029
https://doi.org/10.1016/j.suronc.2019.05.001
https://doi.org/10.1016/j.suronc.2019.10.008
https://doi.org/10.1016/j.jamcollsurg.2020.01.003
https://doi.org/10.1016/j.jamcollsurg.2020.01.003
https://doi.org/10.1007/s00464-015-4520-3
https://doi.org/10.1007/s00464-015-4520-3
https://doi.org/10.1002/jhbp.829
https://doi.org/10.1002/jhbp.829
https://doi.org/10.1016/j.jamcollsurg.2020.06.011
https://doi.org/10.1245/s10434-019-07422-8
https://doi.org/10.1245/s10434-019-07422-8
https://doi.org/10.1245/s10434-020-09525-z
https://doi.org/10.1245/s10434-020-09525-z

	How-I-do-it: laparoscopic left medial sectionectomy utilizing a cranial approach to the middle hepatic vein and Laennec’s capsule
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Surgical approach

	Results
	Discussion
	Conclusion
	References


