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Advantages of Minimally Invasive 
Surgery in Upper Abdominal 
Surgery

Miguel A. Cuesta

The postoperative advantages of the Minimally 
Invasive Surgical (MIS) approach in comparison 
with Open approach in Upper Gastrointestinal 
Oncology concern: (1) The stress and immune 
responses, (2) the surgical intervention, (3) the 
postoperative short-term effects and morbidity, 
(4) the postoperative Quality of Life and (5) the 
oncological consequences.

1.1	 �Advantages Holding 
for Stress and Immune 
Responses

All surgical traumas are followed by unantici-
pated side effects such as pain and infection. A 
theory regarding the onset of these side effects 
pertains to the surgical stress response entailing 
subsequently increased demands on the patient’s 
reserves and immune status. The demand on 
organ functions is increased following surgery 
and it is thought to be mediated by trauma-
induced endocrine and metabolic changes. To 
circumvent this problem and reduce surgical 
trauma, the first minimally invasive colectomy 
was described by Jacobs et al. in 1991 [1]. Since, 

many studies have shown the clinical short-term 
benefits for laparoscopic colectomy over open 
procedures without compromising oncological 
outcomes [2–5].

HLA-DR expression on monocytes is corre-
lated to the competence of a patient’s specific 
immune response. C-reactive protein levels are 
associated with postoperative infectious compli-
cations. Interleukin-6 levels are associated with 
postoperative complications rates and are a pre-
dictor of morbidity following surgical interven-
tion. Since the introduction of laparoscopic 
colectomies, several studies have studied these 
parameters and compared the postoperative stress 
response between open and minimally invasive 
procedures. Wu et al. [6] and Harmon et al. [7] 
both described lower interleukin-6 levels follow-
ing laparoscopic colectomy.

Both interleukin-6 levels and C-reactive pro-
tein levels were found to be lower for laparo-
scopic colectomies by Schwenk et  al. [8]. 
Recently, our Department published a series of 
40 patients comparing surgical stress response 
between laparoscopic and open total mesorectal 
excision (TME) [9]. Only a significant reduction 
in surgical stress response regarding HLA-DR 
expression in monocytes and interleukin-6 levels 
could be found for the laparoscopic TME at 2 h 
postoperatively. No differences regarding leuko-
cytes, monocytes, C-reactive protein, interleukin-
8, cortisol, growth hormone, and prolactin could 
be found at 24  h and 72  h postoperatively.  
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The conclusion being that only a short-term ben-
efit in surgical stress response for laparoscopic 
TME procedures could be proven. A similar out-
come can be expected after Minimally Upper 
Abdominal Surgery.

The recent introduction of fast-track postop-
erative care by Kehlet [10–12] has revived the 
discussion regarding postoperative immune and 
stress response. Since the introduction of the 
fast-track multimodality postoperative care, no 
studies had yet appeared that investigated the 
stress response and immune function between 
fast-track and conventional care. Therefore, 
two surgical departments in Amsterdam, the 
AMC and the Vumc, conducted a randomized 
trial as substudy of the LAFA trial [13] compar-
ing open versus laparoscopic colectomy with 
fast-track or conventional postoperative care 
[14]. Patients with nonmetastasized colon can-
cer were randomized to laparoscopic or open 
colectomy with fast-track or standard care. A 

significant difference in HLA-DR expression 
on monocytes (and therefore immune compe-
tence) was observed between the four groups 
(Fig.  1.1). Patient with laparoscopy and fast-
track perioperative care remained the best 
immune-competent. Patients with open surgery 
and standard care were found to have higher 
postoperative C-reactive protein and IL-6 levels 
when compared to the other groups (Fig. 1.2). 
Laparoscopy seemed to better preserve immune 
status and reduce postoperative surgical trauma. 
On the other hand, in the present study, no clin-
ical benefits such as less postoperative compli-
cations could be found.

The ensuing discussion concerns why laparos-
copy and fast-track surgery has clinical advan-
tages. Up to date, little evidence exists regarding 
a reduced-postoperative-surgical stress response 
explaining enhanced patient-recovery following 
laparoscopic colorectal surgery with or without 
fast-track perioperative care.
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Fig. 1.1  Significant 
difference in HLA-DR 
expression on monocytes 
between the four groups 
studied in the LAFA trial. 
The two laparoscopic 
groups have a higher 
expression then the two 
open groups
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1.2	 �Advantages of the MIS 
During Surgical Intervention

The advantages derived from the better visual-
ization and the magnification obtained by the 
laparoscopic camera’s are clear. Improvement in 
2D-visualization obtained by high definition 
technologies has been very important in order to 
increase the quality of MIS and expand these 
operative techniques worldwide. If you can see 
better, you can probably dissect better. Moreover, 
the improvements produced by more advanced 
techniques—such as 3D-imaging and robot-
assisted interventions—are very important but 
must be evidenced by randomized control stud-
ies before their global implementation. In the 
last 10 years, these imaging improvements have 
been sustained by new dissection instruments, 
sealing devices and staplers, which changed the 
way to operate involving important conse-
quences such as less blood loss, more efficient 
dissection and new operative protocols. 

Furthermore, imaging diagnosis has been enor-
mously improved, thereby permitting a better 
selection of patients and procedures. Hence, sur-
gical anatomy is to be newly described accord-
ing to the information generated by MIS. These 
changes will help to define more clearly the sur-
gical planes to be dissected during oncological 
procedures, and so enhance standardizing the 
oncological resections [15].

1.3	 �Advantages 
on Postoperative Short-Term 
Effects, Including Morbidity

Short-term advantages of MIS in Upper GI and 
HPB Surgery are derived from the reduced 
amount of operative trauma. Advantages of MIS 
such as less morbidity, short hospital stay and a 
quicker recovery are frequently found. The rea-
sons for the lower complication rate after MIS 
as compared to the procedure of its open coun-
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Fig. 1.2  Patients with 
open surgery and 
standard care of the 
LAFA trial have higher 
postoperative IL-6 levels 
when compared with the 
other three groups

1  Advantages of Minimally Invasive Surgery in Upper Abdominal Surgery



6

terpart are multiple: (a) A careful dissection 
technique, (b) less blood loss, (c) avoidance of 
huge-approach wounds such as laparotomy or 
thoracotomy, and (d) the systematic dissection 
by planes.

Regarding MI esophagectomy, the published 
randomized control trial, i.e. the TIME trial, 
compared open esophagectomy (OE) with Total 
minimally invasive esophagectomy (MIE). The 
results demonstrated that MIE results in less 
blood loss, a lower incidence of pulmonary infec-
tions, a shorter hospital stay, and a better 
short-term quality of life without compromise of 
the quality of the resected specimen [16]. 
Concerning gastrectomy, there is evidence that 
the Minimally Invasive Gastrectomy is a feasible 
and acceptable surgical technique with short term 
advantages for partial gastrectomy whereas for 
total gastrectomy it should still be validated [17].

Laparoscopic total and partial gastrectomy in 
comparison with the open counterparts for gas-
tric cancer are associated with a longer operative 
time but lower blood loss, with shorter postopera-
tive hospital stay and faster postoperative recov-
ery. Moreover, there were similar outcomes 
between both approaches in terms of complete-
ness of the specimen and number of dissected 
lymph nodes and long-term follow-up (survival).

In Asian countries, the majority of studies (the 
KLASS studies) refer to a partial gastrectomy. 
These studies show better short-term outcomes 
for the minimally invasive approach. For total 
gastrectomy, hard evidence is lacking and out-
comes are based on retrospective databases.

In the Netherlands, two CRTs compare lapa-
roscopic and open gastrectomy: the STOMACH 
and the LOGICA trial; the STOMACH trial 
exclusively focused on total gastrectomy. The 
results of these trials will give more insight into 
evidence whether minimally invasive gastrec-
tomy is as feasible and safe when performed in 
the West as it is in the East relating to the treat-
ment of gastric cancer patients [18–22].

Concerning minimally invasive pancreatic 
surgery, it is demonstrated that for distal pancre-
atectomy it serves as the standard intervention. 
The problem involved is to standardize and dem-
onstrate that MI duodenopancreatectomy (LPD) 

is equal or better than the open procedure. 
Holding for selected patients, when operated on 
by expert laparoscopic pancreatic surgeons, LPD 
seems feasible and safe. Pragmatic and multi-
center randomized-control trials will have to 
demonstrate the superiority of minimally inva-
sive pancreatoduodenectomy (LEOPARD trial). 
Regarding this operation, it is expected that the 
robot will give this technique a new and defini-
tive impulse [23–28].

1.4	 �Consequences for Quality 
of Life

There is almost no evidence from Quality of Life 
(QoL) studies pertaining to the Upper GI 
surgery.

In the TIME trial comparing MIE and OE, 
QoL questionnaires showed that diverse compo-
nents concerning physical scores are better-
preserved postoperatively in the MIE group in 
comparison with the open group, and this favour-
able score remains 1-year postoperatively in 
favour of MIE.  This advantage can be only 
explained by the avoidance of thoracotomy and 
the post-thoracotomy syndrome. Such QoL stud-
ies should in the future be implemented in every 
RCT [16, 30].

1.5	 �Are There Oncological 
Advantages of the MIS?

All RCT comparing MIS with open colectomies 
for colorectal cancer have found no differences in 
overall and disease-free survival and recurrences 
between the two approaches with the exception 
of the Barcelona trial for stage 3 colon cancer [2, 
29]. Concerning the TIME trial, no differences in 
overall and disease free survival have been found 
between the two groups at 1 and 3 years follow-
up [30]. Moreover, it seems that CRT and meta-
analysis on partial gastrectomies have found no 
differences in quality of specimen resected and 
survival, but more evidence concerning survival 
and the quality of the specimens resected in total 
gastrectomy is necessary [18, 21, 22].
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Pointedly, concerning duodenopancreatec-
tomy and hepatic resections, studies are still 
ongoing in order to gain evidence that these mini-
mally invasive procedures are oncologically safe 
[28, 31, 32].

�Conclusion

There are potentially rather important advan-
tages to be derived from the implementation of 
MIS in Upper abdominal surgery. Many advan-
tages stem from reduced operative trauma and 
the magnificent visualization and magnifica-
tion obtained. Additionally, acquisition of new 
instruments has changed the form of dissection 
and resection. Furthermore, meta-analysis 
shows that the short-term advantages obtained 
by MIS in upper abdominal surgery are the 
same as those produced by the laparoscopic 
colorectal surgery. These concern less morbid-
ity, shorter hospital stay, faster postoperative 
recovery and better quality of life. Moreover, 
completeness of the resection and lymph nodes 
resected are similar for both procedures. The 
question remains about long-term oncological 
safety and survival. Probably, using MIS will 
by its better visualization and magnification 
and its dissection through the surgical planes, 
lead to more radical R0 interventions. Teaching 
programs designed for this complicated upper 
abdominal surgery are paramount for obtain-
ing and extending the promising advantages of 
this approach for all patients.
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