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Abstract
Background: Laparoscopic anatomic hepatectomy (LAH) has gradually become a routine surgical
procedure. We previously reported that Glissonian approach combined with major hepatic vein �rst was
effective for LAH.  Because dorsal approach could effectively expose the major hepatic vein, we merged it
with Glissonian approach in LAH for the right lobe.

Methods: Twenty patients who underwent LAH from January 2017 to November 2018 were
retrospectively analysed. Of these patients, seven patients underwent laparoscopic right
hemihepatectomy (LRH group), seven patients who underwent laparoscopic right posterior hepatectomy
(LRPH group), and six patients who underwent laparoscopic hepatectomy for segment 7 (LS7 group).
First, the paracaval portion of caudate lobe along the IVC was transected through dorsal approch after
the corresponding hepatic pedicles were isolated through Glissonian approach. Next, the liver
parenchyma was transected by dorsal approach until the corresponding major hepatic vein was exposed
from its trunk to the root. Then, the liver parenchyma was transected by a ventral approach. Finally, the
root of the major hepatic vein was transected.

Results: The mean age of the patients was 53.8 years and the male: female ratio was 8:12. The median
operation time was 306.0 ± 58.2 min and the mean estimated volume of blood loss was 412.5 ± 255.4
mL. The mean duration of postoperative hospital stay was 10.2 days. The mean Pringle maneuver time
was 64.8 ± 27.7 min. Five patients received transfusion of 2–4 U of red blood cells. Two patients suffered
from transient hepatic dysfunction and one suffered from pleural effusion. None of the patients
underwent conversion to an open procedure. The operative duration, volume of the blood loss, Pringle
maneuver time, and postoperative hospital stay duration did not differ signi�cantly among the LRH,
LRPH, and LS7 groups (P > 0.05).

Conclusions: Dorsal approach combined with Glissonian approach for right lobe in LAH is feasible and
effective, although it is essential to include more cases for further study.  

Background
Hepatectomy has become a curative procedure for several liver diseases, such as liver neoplasms and
hepatolithiasis1-6. Since being �rst successfully performed in 19917, laparoscopic hepatectomy has
become a routine procedure8, 9. However, the technical di�culties and the unique vision of laparoscopy
have restricted the performance of laparoscopic anatomic hepatectomy (LAH) remaining in large medical
centers10, 11. The use of an appropriate approach can reduce the operation time and the volume of blood
loss, promoting recovery12, 13. We previously reported the feasibility of LAH using the Glissonian
approach combined the major hepatic vein �rst14. However, exposing the whole hepatic vein is still a
challenge because of the caudate lobe, particularly in right hepatectomy. Dorsal approach in laparoscopic
left hemihepatectomy (LLH) was �rstly reported to be e�cient in 201415 and allowed surgeons freely to
transect the caudate lobe. Therefore, we combined dorsal approach and Glissonian approach in LAH for
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right lobe to quickly transect the caudate lobe and expose the hepatic veins. This surgical procedure is
safe and effective for LAH, including for laparoscopic right hemihepatectomy (LRH), laparoscopic right
posterior hepatectomy (LRPH), and laparoscopic hepatectomy for segment 7 (LS7).

Methods
Patients

From January 2017 to November 2018, 20 patients underwent LAH in the department of Hepato-biliary-
pancreatic Center and Transplantation Center, the A�liated Drum Tower Hospital, School of Medicine,
Nanjing University. Among the patients, seven underwent LRH (LRH group), seven received LRPH (LRPH
group), and six patients underwent LS7 (LS7 group). Seven of the patients had hepatocellular carcinoma
(HCC), one had intrahepatic cholangiocarcinoma (ICC), seven had hepatic hemangioma, three had
hepatolithiasis (HH), one had hepatic adenoma (HA), and one patient had hepatic angiomyolipoma
(HAML). The perioperative indices of all patients are listed in Table 1.

The protocol was approved by the Research Ethics Committee of Drum Tower Hospital. Informed consent
was obtained in writing from each patient, and the study protocol conformed to the ethical guidelines of
the 1975 Declaration of Helsinki, as re�ected by prior approval by the Institutional Review Board.

Operative procedures

The preoperative evaluation, postoperative management, port arrangement, and positioning of the 20
patients were as described previously14. All patients were placed in a left semi-decubitus position. The
main surgeon stood on the patient’s left side. The patient was placed in the reverse Trendelenburg
position and the central venous pressure was maintained at < 5 cmH2O. Five trocars were needed for
LAH. One 12 mm paraumbilical trocar and carbon dioxide were used to establish the pneumoperitoneum,
the pressure of which was maintained at 10–12 mmHg. A 30° �exible laparoscope was introduced
through the paraumbilical trocar, and the other four working trocars were placed surrounding the right
lobe. A tourniquet for the Pringle maneuver was set using a Nelaton catheter and vessel tape through a 5
mm incision on the left mid-clavicular line. The Pringle maneuver was performed at 15-min intervals to
control hemorrhage. The operation began with the division of the falciform ligament, which exposed the
gap between the middle hepatic vein (MHV) and the right hepatic vein (RHV). Next, the gallbladder was
resected (in LRH or LRPH). The paracaval portion of the caudate lobe was freed from the inferior vena
cava (IVC) by means of the liver hanging maneuver.

First, Glissonian approach served to isolate and dissect the corresponding hepatic pedicles (right pedicle
for LRH, right posterior pedicle for LRPH, or the pedicles for S7) . Then, the paracaval portion of caudate
lobe along the IVC was transected through dorsal approch, and then the demarcation line of the ischemic
area appeared on the liver surface. Next, Harmonic shear was used to transect the liver parenchyma
between the IVC and main hepatic vein (MHV or RHV) �rst through dorsal approach from its trunk to the
root. The corresponding major hepatic vein exposed from the dorsal approach as the intrahepatic
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landmark. The liver parenchyma between the diaphragmatic demarcation and the MHV or RHV along the
aimed hepatic vein was transected through the ventral approach towards to the root of the RHV. The
branches of the hepatic vein were dissected by a Hem-O-lok ligating clip, while the root of the RHV was
dissected by an automatic stapler in LRH or LRPH.

Last, the specimen was freed from the coronary, right triangular ligaments, and right adrenal gland. The
key procedures are summarized in Fig. 1 for LRH, in Fig. 2 for LRPH, and in Fig. 3 for LS7. The tumor
specimen was removed via a mini-laparotomy.

Statistical analysis

Data analysis was conducted using SPSS Version 21.0 (SPSS, Inc., Chicago, IL, USA). The operative
duration, volume of the blood loss, Pringle maneuver time, and postoperative hospital stay duration
(POD) were analysed. The data are expressed as medians (ranges) and were compared by one-way
analysis of variance or the Kruskal–Wallis test. A value of P < 0.05 was considered indicative of
statistical signi�cance.

Results
The mean age of the patients was 53.8 years (range 35–66 years), and the male: female ratio was 8:12.
The median operation time was 306.0 ± 58.2 min, and the estimated volume of the blood loss was 412.5
± 255.4 mL. The mean Pringle maneuver time was 64.8 ± 27.7 min. The mean POD was 10.2 days (range
5–22 days). Five of the patients underwent transfusion of 2–3 U of red blood cells (RBCs). Two patients
suffered from transient hepatic dysfunction and one suffered from pleural effusion. The perioperative
indices of the patients are listed in Table 1.

In the LRH group (n = 7), the mean operation time was 305.7 ± 52.3 min, and the estimated volume of the
blood loss was 478.6 ± 241.3 mL. Patients 3 and 6 underwent transfusion of 2–3 U of packed RBCs. The
mean Pringle maneuver time was 49.3 ± 16.2 min. Patient 4 suffered from transient hepatic dysfunction.
The mean POD was 12.3 days (range 6–22 days).

In the LRPH group (n = 7), the mean operation time was 300.7 ± 57.8 min, and the estimated volume of
the blood loss was 414.3 ± 219.3 mL. The mean Pringle maneuver time was 76.4 ± 27.2 min. Patients 9
and 12 received transfusion of 2–3 U of packed RBCs, and patient 12 suffered from pleural effusion. The
mean POD was 10.4 days (range 5–16 days).

In the LS7 group (n = 6), the mean operation time was 312.5 ± 74.1 min, and the estimated volume of the
blood loss was 333.3 ± 326.6 mL. The mean Pringle maneuver time was 69.2 ± 34.3 min. Patient 17
underwent transfusion of 4 U of packed RBCs. No patient suffered from serious postoperative
complications. The mean POD was 7.5 days (range 5–13 days).

None of the 20 patients underwent conversion to an open procedure. The operative duration, volume of
the blood loss, Pringle maneuver time, and POD did not differ signi�cantly among groups LRH, LRPH, and
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LS7 (P > 0.05) (Fig. 4).

Discussion
Anatomic hepatectomy is bene�cial for patients with HCC in terms of the recurrence-free survival rate
compared with non-anatomic hepatectomy in open surgery, although it may increase the operation
time16-20. Because anatomic hepatectomy is based on the in�ow and out�ow corresponding to the target
lobe or segment, the root of the Glisson pedicle and hepatic vein can serve as an extrahepatic landmark,
while the major hepatic vein can serve as an intrahepatic boundary. Therefore, the pedicle is isolated
through Glissonian approach, while the intrahepatic main hepatic vein is located with the guidance under
intraoperative ultrasound. It is still a challenge for performers to locate the intrahepatic major hepatic vein
under laparoscopy because of the double transformation of two dimensions, especially in LAH, with a
long learning curve of close to 50 cases21, 22.

We reported in 2017 that the pedicles are close to the corresponding main hepatic veins and we could
expose the major hepatic vein �rst through ventral approach 14. We used this strategy to perform
hepatectomies in more than 50 patients. During LAH, we found that the caudate lobe hampered us to
isolate the pedicles and expose the main hepatic veins. Koki Maeda et al.23 previously reported 13
patients who underwent LRH with a caudo dorsal appoach, which is challenging because of the angel
and view. Although Soubrane Olivier et al. 24 deemed that it is unnecessary for liver hanging maneuver
with caudal approach, the liver hanging maneuver is critical in hepatectomy with ventral or dorsal
approach25. Under laparoscopic view, it is more convenient to perform hanging maneuver than under
open view26. When Glisson pedicles were isolated, a Gold�nger dissector was used to dissect the anterior
surface of the IVC. With the assistance of intraoperative ultrasound and extrahepatic landmark, we had
enough space to transect the parenchyma between the IVC and MHV through hanging maneuver.
However, when a patient suffered from a huge carcinoma close to caudate lobe, due to little space to
reverse the liver and expose the whole IVC, it is di�cult to transect the liver through dorsal approach.
Therefore, a group of scholars hold that the ventral approach using the liver hanging maneuver is better
than caudal or dorsal approach, the number of the patients is too small and it is a retrospective study
design27. High quality of randomized controlled trials (RCTs) are needed, and we have registered a
Chinese clinical trial in 2018 titled “A randomized controlled trial of Glissonian maneuver combined with
dorsal approach and anterior approach: a practical strategy for laparoscopic anatomic hepatectomy”
(ChiCTR1800015563).

Under laparoscopic view, Glissonian approach could quickly open the surgical path, while dorsal
approach could transect the caudate lobe with the liver hanging maneuver effectively. Thus, combined
dorsal approach with Glissonian approach could facilitate the exposure of the entire main hepatic vein.
This modi�ed strategy was testi�ed to be feasible and e�cient in LRH, LRPH and LS7 as well.
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When performing segmentectomy for S7, dorsal approach cannot be applied to the liver with a thick
inferior right hepatic vein. Okuda et al.28 reported six patients underwent LS7 through intrahepatic
Glissonian approach with dorsal approach by intercostal trocars, which could increase the risk of
intercostal artery hemorrhage and need two more trocars. In our center, the main surgeon stood on the
patient’s left side, which could follow an oblique angle and expose the RHV. By means of intraoperative
ultrasound, S7 pedicles could be shown from the dorsal vision.

Although it still took us a long time to perform LAH with dorsal approach and Glissonian approach, the
distinct landmark prevented us from “getting lost”.

Conclusion
Dorsal approach with Glissonian approach in LAH for right lobe is feasible and effective. However, the
operation time was approximately 300 min, similar to that of the traditional approach. The sample size
was small and it is essential to include more cases for further study.  

Abbreviations/acronyms
LAH = laparoscopic anatomic hepatectomy

LLH = laparoscopic left hemihepatectomy

LRH = laparoscopic right hemihepatectomy

LRPH = laparoscopic right posterior hepatectomy

LS7 = laparoscopic hepatectomy for segment 7

IVC = inferior vena cava

MHV = middle hepatic vein

RHV = right hepatic vein

RBC = red blood cell

HCC = hepatocellular carcinoma

RAP = right anterior pedicle

RPP = right posterior pedicle

PP = paranasal portion

CP = caudate process
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S7P = Glisson pedicles of segment 7

S5HV = segment 5 hepatic vein

S6HV = segment 6 hepatic vein

S7HV = segment 7 hepatic vein

S8HV = segment 8 hepatic vein

POD = postoperative hospital stay duration

Declarations
Ethics approval and consent to participate

This study was approved by Ethic Committee of Nanjing Drum Tower Hospital, and this Ethic Committee
comply with the Declaration of Helsinki (Approval No. 2018–085-01). Informed consent was obtained
from all individual participants included in the study and we received written informed consent from all
eligible patients.

Consent for publication

Written informed consent for publication was obtained from all of the patients. Copies of consent forms
containing personal or clinical details or any identifying images published in this study are available on
request.

Availability of data and materials

All data generated or analyzed during this study are included in this published article and its
supplementary information �les. The datasets generated and analyzed during the current study are
available from the corresponding author by email yudecai@nju.edu.cn on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

This study was funded by National Natural Science Foundation of China (NSFC 81871967), Social
Development Foundation of Jiangsu Province of China (No.BE2018604), Jiangsu Provincial Medical
Talent, and the Nanjing Science and Technology Project (No.201803028). The funding bodies had no role
in the design of the study and interpretation of data and in writing the manuscript.

Authors’ contributions



Page 8/15

Study conception and design: YDC, SXT, SBC

Acquisition of data: WSH, ZWJ, LQY, YY

Analysis and interpretation of data: WSH, ZWJ

Drafting of manuscript: WSH, YDC, SXT

Critical revision: YDC, SXT

All authors have read and approved the manuscript.

Acknowledgments

Not applicable.

Authors’ information

Author a�liations:

1, Hepatobiliary and Pancreatic Center & Liver Transplantation Center, the A�liated Drum Tower Hospital,
School of Medicine, Nanjing University, Nanjing, Jiangsu Province, P.R. China

* Corresponding aurthor:

Decai Yu: E-mail: yudecai@nju.edu.cn

Phone: 86-13701585023

References
1. Heimbach JK, Kulik LM, Finn RS, Sirlin CB, Abecassis MM, Roberts LR, et al. AASLD guidelines for the

treatment of hepatocellular carcinoma. Hepatology. 2018;67(1):358-80. doi:10.1002/hep.29086

2. Feng K, Yan J, Li X, Xia F, Ma K, Wang S, et al. A randomized controlled trial of radiofrequency
ablation and surgical resection in the treatment of small hepatocellular carcinoma. Journal of
hepatology. 2012;57(4):794-802. doi:10.1016/j.jhep.2012.05.007

3. Liu PH, Hsu CY, Hsia CY, Lee YH, Huang YH, Chiou YY, et al. Surgical Resection Versus
Radiofrequency Ablation for Single Hepatocellular Carcinoma </= 2 cm in a Propensity Score Model.
Annals of surgery. 2016;263(3):538-45. doi:10.1097/sla.0000000000001178

4. Xu Q, Kobayashi S, Ye X, Meng X. Comparison of hepatic resection and radiofrequency ablation for
small hepatocellular carcinoma: a meta-analysis of 16,103 patients. Scienti�c reports. 2014;4:7252.
doi:10.1038/srep07252

5. Li H, Zheng J, Cai JY, Li SH, Zhang JB, Wang XM, et al. Laparoscopic VS open hepatectomy for
hepatolithiasis: An updated systematic review and meta-analysis. World journal of gastroenterology.

mailto:yudecai@nju.edu.cn


Page 9/15

2017;23(43):7791-806. doi:10.3748/wjg.v23.i43.7791

�. Sugawara G, Yokoyama Y, Ebata T, Mizuno T, Yagi T, Ando M, et al. Duration of Antimicrobial
Prophylaxis in Patients Undergoing Major Hepatectomy With Extrahepatic Bile Duct Resection: A
Randomized Controlled Trial. Annals of surgery. 2018;267(1):142-8.
doi:10.1097/sla.0000000000002049

7. Reich H, McGlynn F, DeCaprio J, Budin R. Laparoscopic excision of benign liver lesions. Obstetrics
and gynecology. 1991;78(5 Pt 2):956-8

�. Guro H, Cho JY, Han HS, Yoon YS, Choi Y, Periyasamy M. Current status of laparoscopic liver
resection for hepatocellular carcinoma. Clinical and molecular hepatology. 2016;22(2):212-8.
doi:10.3350/cmh.2016.0026

9. Ciria R, Cherqui D, Geller DA, Briceno J, Wakabayashi G. Comparative Short-term Bene�ts of
Laparoscopic Liver Resection: 9000 Cases and Climbing. Ann Surg. 2016;263(4):761-77.
doi:10.1097/sla.0000000000001413

10. Kawaguchi Y, Fuks D, Kokudo N, Gayet B. Di�culty of Laparoscopic Liver Resection: Proposal for a
New Classi�cation. Ann Surg. 2018;267(1):13-7. doi:10.1097/sla.0000000000002176

11. Hasegawa Y, Nitta H, Takahara T, Katagiri H, Baba S, Takeda D, et al. Safely extending the indications
of laparoscopic liver resection: When should we start laparoscopic major hepatectomy? Surgical
endoscopy. 2017;31(1):309-16. doi:10.1007/s00464-016-4973-z

12. Machado MA, Surjan RC, Basseres T, Schadde E, Costa FP, Makdissi FF. The laparoscopic Glissonian
approach is safe and e�cient when compared with standard laparoscopic liver resection: Results of
an observational study over 7 years. Surgery. 2016;160(3):643-51. doi:10.1016/j.surg.2016.01.017

13. Cho A, Yamamoto H, Kainuma O, Souda H, Ikeda A, Takiguchi N, et al. Safe and feasible extrahepatic
Glissonean access in laparoscopic anatomical liver resection. Surgical endoscopy. 2011;25(4):1333-
6. doi:10.1007/s00464-010-1358-6

14. Yu DC, Wu XY, Sun XT, Ding YT. Glissonian approach combined with major hepatic vein �rst for
laparoscopic anatomic hepatectomy. Hepatobiliary & pancreatic diseases international.
Hepatobiliary & Pancreatic Diseases International. 2018;17(4):316-22.
doi:10.1016/j.hbpd.2018.06.002

15. Okuda Y, Honda G, Kurata M, Kobayashi S, Sakamoto K. Dorsal approach to the middle hepatic vein
in laparoscopic left hemihepatectomy. Journal of the American College of Surgeons. 2014;219(2):e1-
4. doi:10.1016/j.jamcollsurg.2014.01.068

1�. Kaibori M, Kon M, Kitawaki T, Kawaura T, Hasegawa K, Kokudo N, et al. Comparison of anatomic and
non-anatomic hepatic resection for hepatocellular carcinoma. Journal of hepato-biliary-pancreatic
sciences. 2017;24(11):616-26. doi:10.1002/jhbp.502

17. Feng X, Su Y, Zheng S, Xia F, Ma K, Yan J, et al. A double blinded prospective randomized trial
comparing the effect of anatomic versus non-anatomic resection on hepatocellular carcinoma
recurrence. HPB : the o�cial journal of the International Hepato Pancreato Biliary Association.
2017;19(8):667-74. doi:10.1016/j.hpb.2017.04.010



Page 10/15

1�. Moris D, Tsilimigras DI, Kostakis ID, Ntanasis-Stathopoulos I, Shah KN, Felekouras E, et al. Anatomic
versus non-anatomic resection for hepatocellular carcinoma: A systematic review and meta-analysis.
European journal of surgical oncology : the journal of the European Society of Surgical Oncology and
the British Association of Surgical Oncology. 2018;44(7):927-38. doi:10.1016/j.ejso.2018.04.018

19. Cai X. Laparoscopic liver resection: the current status and the future. Hepatobiliary surgery and
nutrition. 2018;7(2):98-104. doi:10.21037/hbsn.2018.02.07

20. Sakoda M, Ueno S, Iino S, Hiwatashi K, Minami K, Kawasaki Y, et al. Survival Bene�ts of Small
Anatomical Resection of the Liver for Patients with Hepatocellular Carcinoma and Impaired Liver
Function, Based on New-Era Imaging Studies. Journal of Cancer. 2016;7(9):1029-36.
doi:10.7150/jca.15174

21. Cai X, Duan L, Wang Y, Jiang W, Liang X, Yu H, et al. Erratum to: Laparoscopic hepatectomy by
curettage and aspiration: a report of 855 cases. Surgical endoscopy. 2016;30(9):4161.
doi:10.1007/s00464-016-5083-7

22. Nomi T, Fuks D, Kawaguchi Y, Mal F, Nakajima Y, Gayet B. Learning curve for laparoscopic major
hepatectomy. The British journal of surgery. 2015;102(7):796-804. doi:10.1002/bjs.9798

23. Maeda K, Honda G, Kurata M, Homma Y, Doi M, Yamamoto J, et al. Pure laparoscopic right
hemihepatectomy using the caudodorsal side approach (with videos). Journal of hepato-biliary-
pancreatic sciences. 2018;25(7):335-41. doi:10.1002/jhbp.563

24. Soubrane O, Schwarz L, Cauchy F, Perotto LO, Brustia R, Bernard D, et al. A Conceptual Technique for
Laparoscopic Right Hepatectomy Based on Facts and Oncologic Principles: The Caudal Approach.
Ann Surg. 2015;261(6):1226-31. doi:10.1097/sla.0000000000000737

25. Belghiti J, Guevara OA, Noun R, Saldinger PF, Kianmanesh R. Liver hanging maneuver: a safe
approach to right hepatectomy without liver mobilization. Journal of the American College of
Surgeons. 2001;193(1):109-11

2�. Geller DA. The hanging maneuver facilitates laparoscopic right hepatectomy. Annals of surgical
oncology. 2014;21(12):3717-8. doi:10.1245/s10434-014-3811-6

27. Kim JH. Pure Laparoscopic Right Hepatectomy Using Modi�ed Liver Hanging Maneuver: Technical
Evolution from Caudal Approach Toward Ventral Approach. Journal of gastrointestinal surgery :
o�cial journal of the Society for Surgery of the Alimentary Tract. 2018;22(8):1343-9.
doi:10.1007/s11605-018-3736-7

2�. Okuda Y, Honda G, Kobayashi S, Sakamoto K, Homma Y, Honjo M, et al. Intrahepatic Glissonean
Pedicle Approach to Segment 7 from the Dorsal Side During Laparoscopic Anatomic Hepatectomy of
the Cranial Part of the Right Liver. Journal of the American College of Surgeons. 2018;226(2):e1-e6.
doi:10.1016/j.jamcollsurg.2017.10.018

Tables
Table 1   Patient Characteristics
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Number Age range
(y)/
Sex#

Diagnosis Operation time
(min)

Pringle maneuver time
(min)

Blood loss
(ml)

POD
(d)

Postoperative 
complications

 

Group LRH                

1 50-59/1 HCC 210 60 600 6 none  

2 40-49/2 HL 270 30 200 7 none  

3* 30-39/2 HL 345 45 600 18 none  

4 50-59/2 HL 360 40 300 22 transient hepatic
dysfunction

 

5 30-39/2 HM 320 45 200 8 none  

6* 60-69/1 HM 340 80 800 9 none  

7 60-69/1 ICC 295 45 650 16 transient hepatic
dysfunction

 

Group
LRPH

               

8 40-49/1 HA 315 105 300 15 none  

9* 50-59/1 HCC 335 75 700 9 none  

10 50-59/2 HCC 260 45 100 9 none  

11 50-59/1 HCC 350 75 500 12 none  

12* 50-59/1 HCC 375 120 200 16 pleural effusion  

13 50-59/2 HM 220 60 500 5 none  

14 50-59/2 HM 250 55 600 7 none  

Group LS7                

15 60-69/2 HAML 235 40 200 9 none  

16 60-69/1 HCC 260 60 200 6 none  

17* 60-69/2 HCC 430 130 1000 13 none  

18 40-49/2 HM 260 35 200 5 none  

19 60-69/2 HM 350 75 200 5 none  

20 30-39/2 HM 340 75 200 7 none  

   

POD, postoperative hospital stay duration; M, Male; F, Female; HCC: hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma; HL: hepatolithiasis;
HM, hepatic hemangioma; HA, hepatic adenoma; HAML, hepatic angiomyolipoma; LRH, laparoscopic right hemihepatectomy; LRPH, laparoscopic right
posterior hepatectomy; LS7, laparoscopic segment 7 hepatectomy; *, Case 3, 6, 9, 12, 17 transfused 2-3 U packed red blood cells;#, amending sex from "M"
and "F" to "1" and "2", without addressing which sex corresponds to which number.
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Dorsal approach with Glissonian approach in laparoscopic right hemihepatectomy (LRH)

Supplemental Video 2:

Dorsal approach with Glissonian approach in laparoscopic right posterior hepatectomy (LRPH)

Supplemental Video 3:

Dorsal approach with Glissonian approach in laparoscopic hepatectomy for segment 7 (LS7)
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Figure 1

Dorsal approach with Glissonian approach in laparoscopic right hemihepatectomy (LRH) Preoperative
MRI showed hepatolithiasis (A-D) and intraoperative key view during procedure (E-J):E, to isolate RAP; F,
to isolate RPP; G, to transect PP of the caudate lobe between MHV and IVC through dorsal approach; H, to
expose MHV and transect liver parenchymal along MHV through dorsal approach; I, to isolate S5HV
through ventral approach; J, to dissect RHV. White arrowheads, hepatolithiasis; white asterisk, IVC; black
arrows with white edge, MHV; black arrowheads with white edge, S5HV; white arrows, RHV.
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Figure 2

Dorsal approach with Glissonian approach in laparoscopic right posterior hepatectomy (LRPH)
Preoperative MRI showed HCC (A-D) and intraoperative key view during procedure (E-J) :E, to isolate RPP;
F, to transect liver parenchymal of CP through dorsal approach; G, to transect liver parenchymal between
RHV and IVC; H, to isolate S6HV; I, to isolate S7HV; J, the right posterior of liver was transected, and RHV
was clearly shown. White arrows, RHV; White arrowheads, S6HV; black arrowheads with white edge,
S7HV; white asterisk, IVC.
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Figure 3

Dorsal approach with Glissonian approach in laparoscopic hepatectomy for segment 7 (LS7)
Preoperative MRI showed HCC (A-D) and intraoperative key view during procedure (E-J): E, to isolate the
short hepatic vein; F, to isolate S7P; G, to transect liver parenchymal through dorsal approach; H, to isolate
S7P through ventral approach; I, to isolate S7HV; J, the S7HV and S7 was transected. White arrows, the
short hepatic vein; white asterisk, IVC; black arrowheads with white edge, S7P; black arrows with white
edge, S7HV.
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Figure 4

Comparison about operation time (A), blood loss (B), pringle maneuver time (C) and postoperative
hospital stay duration (D) among Group LRH, LRPH and LS7 There was no signi�cance about operation
time (A), blood loss (B), pringle maneuver time (C) and postoperative hospital stay duration(D) among
Group LRH, LRPH and LS7.
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