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Overwhelming clinical evidence supports the use of 
minimally invasive liver surgery (MILS), at least in case 
of minor hepatectomy, given its benefits in perioperative 
outcome measures and postoperative recovery (1,2). 
Conceptually, these findings make sense in resections 
where the volume of the liver remnant is large enough to 
not expect significant post-hepatectomy liver insufficiency 
and reconvalescence is mostly dependent on the surgical 
incision. As such, MILS fits perfectly into the concept 
of enhanced recovery after surgery (3). Scientifically, 
the consensus meetings of Louisville, Marioka, and 
Southampton have delineated a number of indications and 
technical guidelines on how MILS can best be performed, 
in what type of liver resections, and by whom (that is, in 
terms of “experience”) (4,5). Promising data coming from 
large international institutions have, surprisingly, so far not 
translated in the widespread adoption of MILS in many 
countries and hospitals. In the Netherlands, for example 
the percentage of minor liver resections performed by 
laparoscopy or robotics was around 30% in 2016, up from 
11% in 2014 (6). So, although MILS is on the rise, liver 
surgery, for the largest part, remains an open undertaking. 
Evidently, we need more consistent concepts of technique 
(per type of hepatectomy: exposure, parenchymal transection, 
control of blood loss), visualization (ultrasonographic or 
fluorescent delineation of the tumor), reproducibility, and 
implementation/learning curve. In our view, we should 
weigh novel reports on MILS with that perspective in mind. 

Martínez-Cecilia et al. present such a thoughtful 
study that lays out in detail a technique for laparoscopic 
liver resection of segment 8 and validates its premise in 
a retrospective, single-center cohort (7). The authors 

present 30 patients with mostly colorectal liver metastases 
(out of a total cohort of 650 laparoscopic liver resections 
between 2003 and 2016; 13 of whom had isolated segment 
8 resection) in whom a fully transabdominal segment 8 
resection was performed, using a standardized “reversed 
L” configuration for trocar placement with four straight 
transection planes around the lesion. Ultrasonic devices and 
the cavitron ultrasonic surgical aspirator (CUSA) were used 
for parenchymal transection (under Pringle manoeuver in 
57%), while ultrasound guided the oncological margins. The 
authors report acceptable outcomes: operative time 210 min, 
conversion rate 3.4%, R0 92% (segment 8 specific), major 
morbidity 7%, median hospital stay 4 days. In addition, 
long-term oncologic outcomes are as good as can be 
expected for this indication. This small series nicely shows a 
consistently employed, less traumatic/fully transabdominal 
approach (in contrast to the placement of transthoracic 
trocars or hand-assistance that others have propagated) 
specifically for resections of segment 8; oncological control 
and its pitfalls (namely, the deep transection plane) are 
clearly described. There are also aspects that remain unclear 
from this study, e.g., the appropriateness of the technique 
for redo-resections, larger tumors, primary tumors such as 
HCC and cholangiocarcinoma, and combined resections, 
e.g., colectomy or hepatic pedicle lymphadenectomy. 
Also, the data come from a center with large volume  
(±50 MILS per year as per the data provided in their study) 
and patients were selected. That does not diminish the fact, 
however, that these data may be seen as a good step towards 
reproducibility and implementation elsewhere. 

Several questions can be raised. First, where do we 
take research? With extensive evidence in favor of MILS 
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for accessible (segments 2/3, 4B, 5, 6) minor resections 
(1,2), MILS for that indication must now be considered 
standard of care. Provided techniques are consistent and 
reproducible, the benefit of MILS for “difficult” resections 
(segment 7, 8, 4A, 1, as well as, to a lesser degree, “standard” 
left and right hepatectomy) in experienced hands is obvious 
(2,8). Therefore, further randomized studies for these 
indications seem redundant (although several more are 
underway) and large, multi-institutional cohort series may 
just provide sufficient clinical evidence. Second, how to 
further improve actual implementation of MILS? Successful 
introduction of MILS may be hampered by inexperience 
with laparoscopy of a particular surgeon, lack of training (or 
volume) in a standardized technique, or technical constraints 
in difficult resection locations. These can be overcome with 
keeping adequate case volumes and systematic proctoring 
by (or referral to) surgeons that are experienced in these 
resections. At the same time, robotic surgery may provide 
the flexibility needed in the full spectrum of liver resections 
and be the technique of choice for surgeons that do not now 
have extensive experience in or find themselves constrained 
by conventional laparoscopy. Robotic liver surgery has, in 
this context, been suggested as having potential advantages 
in terms of indications (e.g., posterior resections), 
conversions, and learning curve (9-12). Last, how do we 
see future developments in MILS? Surgical technique will 
be further refined. In conventional laparoscopy, ultrasonic 
devices and CUSA are now standard techniques, while 
inflow control is provided by improvised methods of hepatic 
pedicle clamping. Flexible tip instruments and sealing 
devices especially designed for liver parenchyma will be 
of help. In robotics, bipolar devices (PK, Maryland), the 
Vessel Sealer (wristed device that both coagulates and cuts) 
along with wristed clip appliers, staplers, and, of course, 
sutures are used. Wristed instrumentation, 3D view, and 
scaled movements are attractive assets in liver surgery, 
especially for difficult-to-reach locations, hilar dissection, 
and curved transection planes. However, smaller size 
coagulation devices or CUSA-like devices would improve 
the technique. We envision that in the next decade or 
so, conventional laparoscopy and robotic laparoscopy 
techniques are going to merge. Ongoing innovation coming 
from the current largest provider of robotic systems, 
Intuitive Surgical, alongside a number of expected entrants 
into the robotic surgery market (amongst whom Medtronic, 
Verb Surgical, TransEnterix, Cambridge Medical, Titan 
Medical and others) will provide an unprecedented impulse 

for innovation and cost-competitiveness. Visualization 
and oncological margin control in parenchyma sparing 
surgery will be further improved by applications such as 
FireFly imaging (indocyanine-green biliary contrast) (13),  
integrated augmented-reality navigation (14), and 
development of more flexible minimally invasive ultrasound 
systems (15). Thus, minimally invasive surgery seems on the 
brink of a transformation that reminds us of the progress 
that medicine as a whole was making half a century ago and 
led to the famous words “Whither medicine? Why, whither 
else but straight ahead” (16)? We hope then that expanding 
clinical implementation will be of benefit to a broader 
group of patients.
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