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Assessing the Role of 3D Vision Technology for Laparoscopy
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The use of laparoscopic hepatectomy has been increas-

ing since it was first reported in 1991. As compared with

open hepatectomy, laparoscopic hepatectomy for suit-

able patients offers the advantage of significantly less

complications, less blood loss, and shorter hospital stay.1

The oncological outcomes of laparoscopic hepatectomy

and open hepatectomy are comparable, also.2 However, in

comparison with other gastrointestinal surgery, laparo-

scopic development for hepatectomy has slower progress

because of its technical difficulty and bleeding risk. Two-

dimensional (2D) laparoscopic vision and the lack of

dexterity of conventional laparoscopic instruments are

major hurdles. The use of a three-dimensional (3D) vision

system in laparoscopic surgery has been suggested to

facilitate laparoscopic skills by providing the depth per-

ception and spatial orientation not available with traditional

2D displays. After reviewing 138 articles, the European

Association for Endoscopic Surgery (EAES) consensus of

2018 recommended the use of 3D vision in laparoscopy to

reduce the operative time.3 It also found that a significant

reduction in complications was observed when 3D vision

was used, particularly for surgeries involving laparoscopic

suturing. The application of 3D vision in laparoscopic

hepatectomy has the potential advantages of shorter oper-

ative time or better surgeon’s performance such as

vascular/bile duct dissection, bleeding point suture plica-

tion, and perception of margins. However, it has not been

widely adopted due to a lack of evidence of benefit. Only

limited small retrospective studies and case reports have

investigated the impact of 3D vision system on surgical

outcomes of laparoscopic hepatectomy. Furthermore, the

impact of 3D vision in beginners and experienced surgeons

may be different also, as experienced surgeons can over-

come the limitations of 2D vision by experience of

repetitive tactile and visual information. Velayutham et al.

evaluated the effect of 3D vision on operative performance

during laparoscopic hepatectomy in a case-matched study.4

Twenty patients undergoing laparoscopic hepatectomy by

high-definition 3D laparoscope between April 2014 and

August 2014 were matched to a retrospective control group

of patients who underwent laparoscopic hepatectomy by

2D laparoscope. The operative time was significantly

shorter in the 3D group when compared with 2D (225

versus 284 min). There was no significant difference in

blood loss in the 3D group when compared with the 2D

group (204 versus 252 ml). The major complication rates

were similar (5% versus 7.5%). The development of 3D

vision in laparoscopic and robotic surgical systems also

raises the question of whether these two procedures are

equivalent. Lim et al. evaluated the data for operative time,

morbidity, margins, and survival between 3D laparoscopic

hepatectomy and robotic hepatectomy from 2011 to 2017.5

Forty-nine patients and 44 patients with hepatocellular

carcinoma underwent 3D laparoscopic hepatectomy and

robotic hepatectomy, respectively. No difference was

observed in operative time (269 versus 252 min), overall

(27% versus 16%) and severe complications (4% versus

2%), or resection margin (9 versus 11 mm). The 3-year

overall and recurrence-free survival rates after 3D laparo-

scopic hepatectomy and robotic hepatectomy were 82%

and 24%, and 91% and 48%, respectively. The 3D

laparoscopic hepatectomy and robotic hepatectomy sys-

tems provide comparable surgical outcomes. Due to the

limited studies, the added value of 3D vision systems in

laparoscopic hepatectomy is currently unclear.
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Although 3D vision technology for laparoscopy has

substantially improved, it is still not the common standard

for laparoscopic surgery. Some 3D laparoscopic systems

have been introduced since the 1990s, but not popularized,

and the enthusiasm to evaluate this technology quickly

subsided because most of these early studies showed no

advantage of 3D vision in laparoscopic surgery, while it

caused adverse effects in surgeons, such as dizziness, eye

strain, and headache. Modern high-definition 3D laparo-

scopic system still has limitations, e.g., no 5-mm scopes,

specific glasses needed, and optimal monitor position

needed. Further studies are required to address the role of

the 3D vision system in laparoscopic hepatectomy. In this

issue of Annals of Surgical Oncology, in ‘‘Impact of Three-

Dimensional (3D) Visualization on Laparoscopic Hepate-

ctomy for Hepatocellular Carcinoma,’’ Au et al. publish

their data on 144 patients with propensity score analysis.6

Use of 3D vision in laparoscopic hepatectomy was poten-

tially associated with less complications, and enhanced

feasibility in laparoscopic major and difficult hepatectomy.

This study adds additional evidence to the current

literature.
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