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ABSTRACT

Objective: To review the recent trends in methodology for the most frequent oncological surger-

ies. More specifically, this paper will compare the minimally invasive methods to the conventional 

open method. It aims to find out whether minimally invasive surgeries are feasible treatments 

for certain types of cancers. Methods: A review of retrospective studies searched in PubMed, 

Cochrane Library etc. was used to identify the studies published on this topic within a period of 

6 years. Oncologic outcomes, postoperative complications/outcomes, and intraoperative out-

comes were the main variables in the comparison to the surgical methods under review. Con-

clusion: Despite the recent controversy with minimally invasive surgery being contraindicated 

for cervical cancer, it is still an acceptable method for other types of common cancers. However, 

there are limitations to the approach, and the surgeon should make a prudent selection between 

minimally invasive and open surgery depending on the type of tumor and patient characteristics. 

Further studies, especially with randomized control trials, must be conducted.
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IntRoductIon

In recent years, there has been controversy over whether or not minimally in-
vasive surgery (MIS) should remain the gold standard for many surgical proce-
dures, in particular, for radical hysterectomies. The issue was brought to light 
by two studies in The New England Journal of Medicine, which established that 
minimally invasive radical hysterectomy was associated with a lower disease-
free survival rate than open surgery.1,2 For a number of years, the National 
Comprehensive Cancer Network (NCCN) guidelines have stated that robotic 
radical hysterectomies were the recommended approach for patients with cer-
vical cancer, citing the benefits of such an approach.3 However, it seems that 
with the shocking revelation of the dangers of minimally invasive hysterecto-
mies, surgeons should reevaluate their methodology of choice for other surgical 
procedures as well. Thus, in accordance with what may be a rapid and prema-
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ture adoption of robotics in the field of medicine, an up-
dated review is needed to evaluate the efficacy of MIS in 
the treatment of other oncological diseases and determine 
what should be the gold standard method.

Foundational Information on MIS

MIS emerged in the 1980s to create a safer and more effec-
tive form of surgery compared to traditional open surgery. 
It was designed to meet the surgical needs of many pa-
tients. MIS can commonly be separated into three forms: 
laparoscopic surgery, endoscopic surgery, and robotic 
surgery.4 Laparoscopic surgery is performed through one 
or more small incisions, using small tubes, tiny cameras, 
and surgical instruments. Endoscopic surgery is a diag-
nostic and therapeutic procedure performed through the 
body’s organs and vessels. Robotic surgery is a magnified, 
3D view of the surgical sites to help the surgeon operate 
with precision, flexibility, and control. It has recently be-
come quite prevalent as it resulted in smaller incisions and 
shorter hospital stay. It has also been attributed to lower 
risk compared to that of traditional open surgery, with a 
reduction of operative traumatic damage.

Public View on MIS

From the surgeons’ perspective, MIS is less preferred 
than open surgery. However, that may be different from 
the public view of MIS. As John Wickham stated in 1987, 
“Surgeons applaud large incisions and denigrate keyhole 
surgery. Patients, in contrast, want the smallest wound 
possible, and we at Britain’s first department of minimally 
invasive surgery are convinced that patients are right.”5 The 
patients definitely prefer MIS as it usually results in shorter 
hospital stay, smaller incision, and smaller scars. According 
to a study by Haws et al., patients are very heavily swayed 
by long-term outcomes, surgeons’ recommendations, and 
risk of complications for both open surgery and MIS. The 
majority of patients were convinced that open surgeries 
are more painful (83.8%), have an increased risk of com-
plications (78.5%), increased recovery time (89.3%), and 
increased costs (68.1%).6 Overall, especially for spinal sur-
gery, MIS is perceived by patients as a more suitable and 
better option than open surgery.

Methodology

The sources that we used to compile our data were The 
Cochrane Library, Pubmed, The New England Journal 
of Medicine, and PLOS ONE. We compiled a list of the 

most frequent operating room procedures and the most 
common types of cancers, and from the overlap, we de-
termined the final list of surgeries for this study. Then, we 
compared search results for “open surgery vs. laparoscopic 
surgery” and found the top results (must have had more 
than 5 results in the last 5 years). The search terms used 
were: “open,” “laparoscopic,” “minimally invasive,” and 
“surgery.”

We included papers based on meta-analyses in our re-
view. Some papers were based on a compilation of data 
from a number of relevant studies. Other papers were 
based on empirical data or direct case studies.

The main factors that were considered in determining 
which surgical method was more feasible were: intraoper-
ative outcomes, oncologic safety, postoperative outcomes, 
and postoperative recovery. Miscellaneous factors were 
also considered if they were deemed to be significant to 
the studies under review. We have omitted some studies 
that were either too outdated (before 2014) or question-
able in their accuracy (based on individual case studies). 
Study results derived from an insufficient number of study 
groups were omitted for a more accurate and precise anal-
ysis. Results comparing laparoscopic vs. robotic surgery 
with no open control were omitted. Cholecystectomy was 
also omitted because there were not enough oncological 
results. 

AnALYSIS oF MIS VS. oPEn SuRGERY 

In dIFFEREnt tYPES oF cAncERS

Hepatectomy

Compared to laparoscopic gastrectomies, there are more 
studies available for laparoscopic hepatectomies. This is 
because laparoscopic liver resection was already wide-
spread decades ago. Thus, the laparoscopic approach for 
liver resection is not a novel procedure but rather part of 
the standard guidelines for surgery. 

In 2014, the 2nd International Consensus on Lapa-
roscopic Liver Resection had constituted MIS to be the 
standard method of treatment (IDEAL 3) for low-risk or 
minor hepatectomy. However, they defined MIS for major 
hepatectomies (resection of more than 3 segments) to still 
be innovative (IDEAL 2b). There were not enough high-
quality studies conducted to push MIS to be the standard 
method for all types of hepatectomies.7 

Three years later, 2,819 patients participated in a large, 
multi-institutional study that compared MIS to the open 
approach for major hepatectomies.8 This study was signifi-
cant because it was the largest one yet to collect data on 
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minimally invasive major liver surgeries with an open con-
trol. Although the result did not immediately confer abso-
lute confidence to the advocates of MIS for high-risk sur-
geries, it did show a sort of optimism for the approach. The 
conclusion was that MIS was not worse than open surgery 
for patients with large tumors (one-sided 95% CI <1.02).

Not long after that, the first randomized controlled 
study had been conducted comparing laparoscopic and 
open liver resection.9 The trial included 280 patients with 
resectable liver metastases and found that the post-op-
erative complication rate was significantly lower for the 
laparoscopic group (19% vs. 31%). The study is in defini-
tive support of laparoscopic liver surgery and is evidence 
enough that it should be continued to be implemented in 
the field. Furthermore, a recent compendium of case stud-
ies (n = 233) showed the success of major laparoscopic re-
section.10 

In conclusion, it is generally agreed that minor hepatec-
tomies should be performed laparoscopically. In addition, 
while the approach for major hepatectomies should be de-
termined based on the skill of the surgeon, the difficulty of 
the surgery, and patient condition, it could very well prove 
to be the more favored method in the near future. 

Pancreaticoduodenectomy

A 2016 study conducted by Zhang et al. compared lapa-
roscopic pancreaticoduodenectomy (LPD) and open 
pancreaticoduodenectomy (OPD).11 The study examined 
whether LPD (a subset of minimally invasive PD) is as safe 
and feasible as OPD, assessing the improvement in R0 re-
section after LPD. PD has always been a complex proce-
dure due to the dissection around important vessels and 
three complex reconstructions. The major difference be-
tween the two PDs were significantly reduced blood loss 
and blood transfusion requirement with LPD compared to 
OPD, and a shorter postoperative stay (6 days vs. 9 days). 

However, there are some studies that refute the possi-
bility of LPD leading to a faster rate of R0 resection, and 
therefore, it was concluded that LPD cannot be consid-
ered a significantly “better” procedure than OPD. It was 
also suggested that there is a learning curve for LPD. As a 
consequence, higher morbidity and mortality were asso-
ciated with LPD at the beginning of the learning curve.12 
Nevertheless, given the clear-cut benefits of less blood loss 
and shorter postoperative stays, LPD proves to be a safer 
and more feasible method for patients.

The same study also looked at the feasibility of pan-
creaticoduodenectomy, compiling all studies conducted 
between January 1994 and November 2013. During the 

compilation of the evidence to assess the benefits of lapa-
roscopic procedures, the authors looked for wound infec-
tion, length of operation time, intraoperative blood loss, 
risk of complications, length of hospital stays, and over-
all oncologic outcomes. The study determined that there 
was a reduction in wound infection due to the minimally 
invasive approach, but the laparoscopic procedures have 
taken longer during operation because of their complex-
ity and the lack of experience of surgeons. Some of the 
difficulties in pancreaticoduodenectomy were partly due 
to the difficulty in access and exposure of the pancreas, 
difficulty in hemorrhage control from major vasculature, 
and difficulty in reconstruction of biliary and pancreatic 
remnants. However, procedure complexity has largely 
been alleviated by the development of surgical robotics. 
This advancement led to significantly shorter operation 
times for minimally invasive pancreaticoduodenectomy 
(MIPD): 444 ± 93.5 minutes vs. 559 ± 135 minutes with 
OPD. The study also determined that there was a signifi-
cant reduction in blood loss, lower risk of complications, 
shorter hospital stay, and overall better oncologic out-
comes. It concluded that due to its advantages, MIPD is 
worthwhile. The complexity of MIPD has been alleviated 
and will continue to become better through advance-
ments in surgical robotics and more experienced sur-
geons in the future.12

Esophagectomy

Two studies were carried out to determine whether mini-
mally invasive esophagectomy (MIE), or even hybrid min-
imally invasive esophagectomy (HMIE), should replace 
open procedures for esophageal cancer. The first study 
determined that HMIE and MIE yielded shorter hospital 
stays due to the lower number of excised lymph nodes.13 
There were also lower rates of pulmonary complications 
and anastomotic leaks, as well as better outcomes in the 
MIE groups in certain situations. However, MIE had lon-
ger operation times, and survival benefits were similar 
in OE and MIE. In addition, there was a longer learning 
curve for MIE due to the highly advanced laparo-thora-
coscopic skills required. The first study concluded that al-
though there are clear benefits to MIE and HMIE over OE, 
longer learning curves and longer operating times due to 
procedure complexity of the procedure make it hard for 
minimally invasive surgery to be used more widely. For 
esophageal cancer, MIE and HMIE should be used only 
in high-volume, experienced university surgical centers. 
Another study based on 13,267 patients who had esopha-
geal cancer determined that there were similar short- and 
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long-term survival rates between hybrid, minimal, and 
open procedures.14 The study demonstrated that in-hos-
pital mortality was reduced in MIE (3% for MIE vs. 4.6% 
for open surgery), and the risk of pulmonary complica-
tions was reduced in MIE (17.8% for MIE vs. 20.4% for 
open). However, there wasn’t an apparent reduction of 
morbidity or mortality in the MIE group compared with 
the open esophagectomy group. In addition, there was no 
significant difference in the rate of anastomotic leaks after 
esophagectomy between the two groups.

Adrenalectomy

Regarding adrenalectomies, MIS is the general method of 
choice. As of 2013, laparoscopic adrenalectomy has been 
recommended for benign adrenal tumors (≤6 cm in diam-
eter and weighing <100 g). For tumors greater than 6 cm, 
there is an ongoing debate between endocrinologists re-
garding the surgical method. In a study conducted by Con-
zo et al. in 2015, when laparoscopic adrenalectomy (LA) 
and open adrenalectomy (OA) were performed for lesions 
>10 cm, the recurrence rate was 50% and 42%, respective-
ly.15 LA was contraindicated in the presence of intravenous 
thrombus and infiltration of structures. It was noted that 
an increased risk of peritoneal carcinomatosis after LA was 
a concern; however, results regarding that specific post-
operative risk were inconclusive.

But in 2018, another study showed that the laparoscop-
ic approach was acceptable regardless of tumor size and 
without any associated risk increase.16 The study followed 
28 patients with 31 adrenal tumors. Tumor sizes were cat-
egorized into <5 cm and ≥5 cm in diameter. No difference 
for mortality and recurrence rate between LA and OA was 
found.

Furthermore, in a 2017 study investigating lateral retro-
peritoneoscopic adrenalectomy (LRA) versus OA (n = 67, 
all tumors were greater than 5 cm; 41 patients by LRA and 
26 patients by OA), the risk of local recurrence and perito-
neal carcinomatosis, a highly associated risk, were found 
to be comparable for the two approaches.17

Taking all above studies into consideration, the inter-
pretation is that for larger adrenal tumors, LA is accept-
able but technically demanding, as it has been observed 
that LA requires longer surgery time. However, this 
review focuses not on intraoperative factors but post-
operative results, so the length of surgery time will be 
considered negligible when evaluating feasibility. Thus, 
the relevant issue is which minimally invasive approach, 
laparoscopic anterior versus endoscopic posterior, will 
produce better results. 

Gastrectomy

Gastric surgery is one of the most relevant fields for MIS 
but there are no international guidelines set in place that 
dictate when and for what type of disease it is indicated. 
The current gold standard for gastric surgery is the open 
method. Currently, there are several relevant, ongoing 
multicenter trials, and results are pending. Unfortunately, 
data availability along with updated clinical standards have 
not kept up with the technical advances in the field. 

In a case-control study comparing robotic gastrectomy 
(RG), laparoscopic gastrectomy (LG), and open gastrec-
tomy (OG),18 intraoperative blood loss was shown to be 
significantly lower in the LG (95.93 ± 119.22 mL) and RG 
(117.91 ± 68.11 mL) groups compared to the OG (127.26 ± 
79.50 mL, p = 0.002). The length of hospital stay was short-
er for LG and RG, and there was no difference in compli-
cation rates regardless of the tumor type. It has shown that 
the main benefit of MIS is a significantly faster post-sur-
gical recovery rate. A 2017 study has evaluated the effects 
of laparoscopic distal gastrectomy (LDG) and found that 
there were fewer pulmonary complications. The mortality 
rate was similar between the two groups (0.4% for LDG vs. 
0% for ODG, p = 0.249), and the 5-year survival rate was 
also similar (95.9% for LDG vs. 94.9% for ODG).19

For early gastric cancer, LDG is comparable to OG. The 
general consensus across all recent studies is that there is 
not enough data to conclusively state the feasibility and 
safety of LDG for advanced gastric cancer. Studies are 
still ongoing (particularly to confirm the benefit of the 
laparoscopic method in elderly patients with advanced 
gastric cancer), and there is a lack of high-level clinical 
evidence.20,21 Currently, a randomized controlled trial 
studying the efficacy of laparoscopic subtotal gastrectomy 
for advanced gastric cancer is being carried out in Korea.22 
Totally laparoscopic complete gastrectomy (TLCG) has 
been performed successfully for advanced gastric cancer 
proving its feasibility, but it faces the steep wall of being 
technically challenging. Furthermore, oncological results 
have yet to be recorded.23 Laparoscopic gastrectomy con-
tinues to evolve due to its touted benefits, technological 
improvements, and increasing experience of surgeons. Al-
though there are multiple studies regarding the minimally 
invasive routes, further studies are needed to evaluate the 
oncological safety of these procedures. 

Colorectal Cancer

One of the studies regarding the trends of minimally in-
vasive surgical resection for colorectal cancer was con-
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ducted on May 16, 2019, based on The Florida Inpatient 
Discharge Data Set. The study examined the clinical data 
of patients who underwent elective surgery for colorectal 
cancer between 2013 and 2015. A total of 10,513 patients 
were analyzed, of which 5,451 had open surgery, 4,403 
had laparoscopic surgery, and 659 had robotic surgery. 
The rate of MIS increased from 46.95% to 48.72% in the 
study period, and among a variety of minimally invasive 
procedures, the use of robotics increased from 9.82% in 
2013 to 15.48% in 2015.24 This upward trend in MIS for 
colorectal cancer shows the popularity of MIS among the 
general public. Another study, a meta-analysis, explored 
the overall effect and safety of anterior laparoscopic sur-
gery versus conventional open surgery for patients with 
colorectal cancer based on 24 randomized controlled 
trials, with 4,592 patients in the laparoscopic group and 
3,865 patients in the open surgery group. Laparoscopic 
surgery had significantly less blood loss, shorter hospital 
stay, and lower rates of postoperative mortality and post-
operative complications. However, one benefit of open 
surgery was that laparoscopic surgery had statistically 
higher operative times than open surgery. The study con-
cluded that despite the shorter operative times for open 
surgery, laparoscopic surgery was far superior for colorec-
tal cancer due to its major benefits.25

Another study aimed to determine the feasibility of 
conducting laparoscopic colorectal resection in elderly pa-
tients, as very old patients with colorectal cancer are at a 
high risk of mortality. This study compiled previous stud-
ies from PubMed, Medline, Embase, and Google Scholar 
and examined primary determiners, such as 30-day mor-
tality rates, 30-day morbidity rates, and secondary deter-
miners, such as operating time, time to oral diet, number 
of retrieved lymph nodes, blood loss, and 5-year survival 
rates. Elective laparoscopic resection had a mortality rate 
of 2.92% and a morbidity rate of 23%. The study found 
significant differences between laparoscopy and open sur-
gery, demonstrating reduced morbidity in the laparoscopic 
group. In addition, the study determined that laparoscopic 
surgery patients were more likely to have shorter hospital 
stays and shorter time to oral diet. The authors concluded 
that laparoscopic surgery was safer and more feasible than 
open surgery for patients over the age of 85.26

Patients with liver cirrhosis are also at a high risk for 
colorectal surgery because the safety and effectiveness of 
laparoscopy in colorectal surgery involving cirrhotic pa-
tients is not clear. A study performed in 2018 concluded 
that laparoscopic colorectal surgery is a safer and less in-
vasive alternative to open surgery in some cirrhotic pa-
tients, leading to less blood loss, earlier recovery, and less 

additional harm in terms of postoperative complications or 
long-term oncological outcomes.27

Lung Cancer

There is no dispute that lung cancer is a leading cause of 
death in the world, and the management of the disease re-
mains one of the most important topics in the medical field. 
The minimally invasive method for lung cancer surgery is 
termed video-assisted thoracoscopic surgery (VATS), and 
it has already been established as being just as effective as 
open surgery. Currently, there is no large dispute on this 
matter, and there have been multiple studies worldwide 
(e.g., Sweden, Taiwan, United States) proving the adequa-
cy of VATS.28–30 Long-term survival for both minimally 
invasive and open surgery was equal, while postoperative 
complications for the former were less frequent. 

According to a 2019 study, there has been a significant 
increase in the number of VATS performed for non-small-
cell lung carcinoma (NSCLC) in the U.S. (study limita-
tions: patients were all ≥65 years of age, the number of 
VATS may have increased secondarily to an increase in 
the number of diagnoses/resections).31 There was a 39% 
increase from 2006 to 2014 in VATS carried out in patients 
who had elected to undergo surgery. However, there was 
a significant regional variation regarding the management 
of the disease. Unlike in the case of other cancers where 
the type of tumor indicated the course of treatment, the 
staging of the lung cancer was not a factor in the variation 
of treatment (VATS vs. open). In response to this discrep-
ancy, a number of medical practitioners are advocating for 
VATS to become the official standard method of treatment 
so that it can be adopted universally in all hospitals. 

Thyroid Cancer

Head and neck surgeries are usually the most technically 
demanding interventions because of the general anatomy 
of the tumors’ location. Because thyroid cancer has a high 
incidence in women, surgeons also consider the cosmetic 
outcome when performing the procedures. Hence, more 
surgeons are choosing the minimally invasive approach. 
However, it requires a specific skill set, may also have high-
er risks associated with it, and it remains controversial.

One of the most recent meta-analyses comparing endo-
scopic thyroidectomy (ET) and open thyroidectomy (OT) 
showed that the two methods were comparable in terms of 
post-surgical results.32 The study took into account some 
of the most common complications for thyroidectomy 
such as damage to the recurrent laryngeal nerve and post-
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operative hypoparathyroidism; transient recurrent laryn-
geal nerve palsy occurred more frequently in ET. Also, the 
study showed that completeness of thyroid resection may 
be lower in case of ET because patients were reported to 
have comparatively higher serum thyroglobulin (sTg) lev-
els. However, there was not enough postoperative data to 
make a conclusion about sTg levels because there was no 
significant difference between ET and OT when it came to 
tumor recurrence rates. 

All studies comparing other types of endoscopic thy-
roidectomies, such as minimally invasive video assisted 
thyroidectomy (MIVAT) and robotic thyroidectomy, with 
the conventional method reached the conclusion that ET 
was comparable to OT.33–36 Other studies have shown 
that not only was MIVAT as safe as open surgery, it may 
also have beneficial immunosuppressive effects through 
the downregulation of TNF-α.37 Also, there are new risks 
posed by robotic surgery brachial plexus neuropathy and 
tracheal injury.38 

For the minimally invasive method, whether it is MI-
VAT or robotic surgery, there is a strict learning curve 
which prevents the application of more innovative meth-
ods in a wider setting. Endoscopic methodologies and 
techniques represent one of the prominent current topics 
in endocrinology. For the time being, there are limitations 
set in place for ET, and for higher risk patients OT is the 
preferred method, but hopefully this will change with con-
tinued interest and further studies.

Prostate Cancer

As prostate cancer is one of the most common types of 
cancer in men, it has long been debated whether prostatec-
tomy should be performed through laparoscopic or open 
procedures. A randomized, controlled study of men re-
cently diagnosed with localized prostate cancer examined 
the functional and oncological postoperative outcomes up 
to 24 months after laparoscopic or open surgery. The study 
included 308 men aged between 35 and 70 years, 151 of 
which were treated with open radical retropubic prosta-
tectomy, while 157 were treated with robot-assisted lapa-
roscopic prostatectomy. The study did not find significant 
differences between open and laparoscopic surgery re-
garding urinary and sexual function, the proportion of bio-
chemical recurrences, or the proportion of patients who 
had imaging evidence of progression. The authors con-
cluded that laparoscopic surgery and open surgery yielded 
similar functional outcomes at 24 months. The benefits of 
a robotic approach to prostate cancer would largely be re-
lated to its minimally invasive nature.39

Another study assessed the effects of laparoscopic 
radical prostatectomy or robotic-assisted radical prosta-
tectomy compared to open radical prostatectomy in 446 
randomized participants with clinically localized prostate 
cancer. The authors examined primary outcomes, such as 
prostate cancer-specific survival, urinary quality of life, 
and sexual quality of life, and secondary outcomes such 
as biochemical recurrence-free survival, overall survival, 
overall surgical complications, serious postoperative sur-
gical complications, postoperative pain, hospital stay, and 
blood transfusion. The study determined that there was 
no difference between laparoscopic surgery and open sur-
gery in urinary and sexual quality of life, and little to no 
difference in overall surgical complications and serious 
postoperative complications. The study also concluded 
that laparoscopic and robotic procedures are very slightly 
better in terms of postoperative pain at one day and up to 
one week. However, there was no significant difference 
in postoperative pain at 12 weeks. It was also determined 
that robotic procedures may reduce the length of hospi-
tal stay, and both robotic and laparoscopic procedures 
would result in 68 fewer blood transfusions per 1,000 men 
compared to open procedures. The study concluded that 
there was no clear evidence that laparoscopic and robotic 
procedures would have better oncological outcomes that 
the open counterpart. The differences between the pro-
cedures were minimal to non-existent, all of which were 
not persuasive evidence to the superiority of laparoscopic 
procedures. Taking into account the possibility of the sur-
geon’s lack of experience in minimally invasive surgery, as 
of right now, prostate cancer should be treated through 
open procedures.40

dIScuSSIonS And concLuSIonS

Reviewing the results of the relevant studies from the 
past five years, we found that there was an overwhelm-
ing amount of data that emphasizes the efficacy of MIS. In 
many areas, the endoscopic or robotic method has already 
been adopted as the standard for low-risk surgeries. With 
the exception of cervical cancer, prostate cancer, and dis-
seminated cancers, there is a definite accelerating trend 
towards MIS compared to a decade ago.

MIS is safer and more feasible for appendectomies. As 
for pancreaticoduodenectomy, there are clear benefits 
that make MIE a better option for most patients. How-
ever, there is a need for further research on the long-term 
outcomes of MIPD. There is a very long learning curve for 
esophagectomies due to the complexity of the procedure. 
The studies conducted on esophagectomies require fur-
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ther improvements in surgical devices and surgeon expe-
rience. MIS is the method of choice for adrenalectomies, 
but is restricted to certain tumor sizes. Further studies are 
needed regarding gastrectomies, and open surgery contin-
ues to be the recommended method for prostate cancer. 
For all other oncological surgeries, MIS is accepted as a 
feasible treatment but is restricted by the type and grade 
of the disease.

For the most part, MIS is only comparable/not superior 
to open surgery, meaning that postoperative complica-
tion rates, tumor recurrence rates, and other factors were 
not significantly different. It was rare to find a paper that 
reviewed MIS to be the better method of choice without 
the addendum that further studies were needed to assess 
long-term risks. Also, if the cancer had progressed to a 
stage where the tumors were large or disseminated, MIS 
was contraindicated because resection would not be as 
complete as with open surgery. The limitations of MIS are 
also based upon the skills of the surgeon and availability 
of instruments. Even when it is considered feasible, the 
surgeon must consider the various endoscopic approaches 
from different anatomical sites; this remains a topic of con-
troversy and requires further study.

In conclusion, an increasing number of surgeons are 
choosing the minimally invasive method, and the current 
trends show that this approach is largely accepted in the 
medical community.

conFLIct oF IntERESt
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