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SUMMARY Background: Laparoscopic techniques
are being applied with increasing frequency fo surgery of
both small and large intestines. Purpose: This review
article was undertaken to analyze the curvent divection of
laparoscopic colovectal surgery. Results: The most
feasible procedures are diagnostic laparoscopy,
construction of intestinal stomas, rectopexy, and limited
resections for benign conditions. Resections for Crohn’s
disease, especially extensive resections, and colorectal
cancer are complex and should be considered
investigational. Conclusions: The role for use of
laparoscopic techniques in colorectal surgery will expand
greatly in the next several years. '

Key words: Colorectal surgery, laparoscopic.

INTRODUCTION

General Surgery has undergone major changes over
the past decade because the rapid acceptance of
laparoscopic techniques in therapeutic intraabdominal
intervention. Although laparoscopic techniques were
first used early in the 20th century'?, use of this
technology for many years was restricted to diagnostic
rather than therapeutic indications. The laparoscopic
cholecystectomy first described by Muhe of Germany*
in 1985 has become the accepted methodfor gallbladder
removal. Laparoscopic cholecystectomy touched off a
drastic change in the ideology and technology of today’s
intraabdominal surgery.

The potential for laparoscopic surgery to bring
substantial advantages to patients requiring intestinal
surgery encouraged us to apply laparoscopic techniques
to colorectal surgery in late 1991, Now, several years
later, thisfieldis stillin its early phases of development.

RESUMEN Antecedentes:Las técnicas laparoscopi-
cas se estdn aplicando con mayor frecuencia para la
cirugia del intestino delgado y del colon y recto. Objeti-
vo: Este articulo de revision se hizo para analizar la
direccion actual de la cirugia laparoscopica del colon y
recto. Resultados: Los procedimientos mds factibles
son laparoscopia diagnistica, construccion de estomas
intestinales, rectopexia, y resecciones limitadas para
enfermedades benignas. Las resecciones para la enfer-
medad de Crohn, especialmente las extensas, y cdncer
colorrectal son complejas y deben considerarse bajo in-
vestigacion. Conclusiones: El papel de las técnicas
laparoscipicas en cirugia colorrectal crecerd en forma
importante en los proximos anos.

Palabras clave: Cirugia colorrectal, laparoscopia.

Whereas laparoscopic techniques for biliary surgery
quickly evolved, such techniques for effective and
efficient colorectal surgery have developed slowly.
In this brief report we discuss what we consider the
current direction of laparoscopic colorectal surgery.
We hope it will fuel discussion in the Mexican surgical
community that will produce further advances.

BACKGROUND

Today, the advantages of laparoscopic cholecystec-
tomy are well established, and have been supported by
several studies**®, Fewer pulmonary complications’,
more rapid return of normal gastrointestinal function,
shorter postoperative stay®, less postoperative pain
and disability®, better cosmesis, decreased cost and
more rapid return to work" are only some of the
henefits reported from laparoscopic cholecystectomy
compared to conventional cholecystectomy. Further-
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more, it has been shown that the laparoscopic operati-
ve technique in gallbladder surgery nearly abolishes
the postoperative hemodynamic, respiratory and me-
tabolic changes seen with the “open” procedures!'?,
Because of these advantages of laparoscopy as a thera-
peutic tool for the treatment of gallbladder disease,
general surgeons were encouraged to extend these
techniques to other common intra-abdominal opera-
tions such as intestinal surgery. Anecdotal case
reports and small retrospective series suggested that
laparoscopic colorectal surgery was technically possi-
ble**, However, the theoretical advantages reported
at that time in terms of the ease, efficacy, and safety of
colonic mobilization, resection, and anastomosis were
not well established. Furthermore, concerns about the
laparoscopic role in the staging and treatment of colo-
rectal cancer remain controversial.

ANIMAL MODELS FOR LAPAROSCOPIC
INTESTINAL SURGERY

In 1991, usinganimal models, we attempted to establish
basic techniques for intestinal resection and anasto-
mosis'®., Although we encountered significant
challengesin the animal model, in which the mesentery
1s thinand the bowel relatively mobile, we successfully
demonstrated the feasibility of several different types
of laparoscopic intestinal resections with intraperito-
neal anastomotic techniques. Colorectal techniques
such as right hemicolectomy with ileocolic anastomo-
sis and left colectomy with ileorectal anastomosis
were able to be performed in animal models's'"'8, The
canine model is especially useful in laparoscopic
colorectal surgery, since the anatomy of the dog large
intestine and right mesocolon is very similar to human
anatomy. In addition, the isolation and safe proximal
ligation of the right colonic vessels in the dog seems to
be an excellent training model for surgeons performing
laparoscopic oncologic bowel surgery. The results of
our studies have demonstrated that a laparoscopic
oncologic-type of colectomy with intraperitoneal
anastomosis in a dog model can be performed with low
morbidity and in accordance with clearly defined
surgical oncologic principles!”8,

We believe that the use of animal models in
laparoscopic intestinal surgery is a valuable training
tool to augment the skills of surgeons prior to the
performance of laparoscopic procedures in patients.
We recommend the acquisition of proficiency in such
animal models before conductinglarge bowel resections
in humans (especially for malignant disease).

PRELIMINARY STUDIES IN HUMANS

Initial reports concerning the use of laparoscopy in
colon and rectal surgery demonstrated that these
procedures could be done safely and effectively in a
selected group of patients. In 1991, Redwine and
Sharpe* detailed the transanal extraction of an endo-
metrioma of the sigmoid colon with stapled end to end
anastomosis. In the same year Cooperman et al¥
published a case in which a villous adenoma of the
ascending colon was removed with a laparoscopically-
assisted technique (mobilization of the colon by lapa-
roscopy, then performing bowel and mesenteric tran-
section extracorporally through a small incision).
Fowler and White' described the use of a laparoscopic
linear stapler to divide the large bowel and mesentery.
One of the earliest series of patients undergoing lapa-
roscopic was reported in 1991 by Jacobs et al.® of
Miami, Florida, who described 20 large intestinal pro-
cedures using laparoscopic techniques with excision
of the intestine and reanastomosis through a small {upte
10 cm) abdominal wall incision or through the rectum.
Since then, several series documenting experience in
laparoscopic bowel surgery performed by general sur-
geons have been reported®?. In most of them, the
“perceived” advantages of laparoscopic procedures
have been in terms of faster recovery, need for less
postoperative analgesia, decrease in postoperative
ileus, shorter hospitalization and faster return to work?®,
Nevertheless, no studies have been reported that
actually address these issues using rigorous scientific
methods. Furthermore, there have been no prospec-
tive randomized trials that have proven the superiority
or even equivalence of laparoscopic colectomy as com-
pared to “standard” colectomy using a laparotomy.

In 1991 The American Society of Colorectal Surgeons
(ASCRS)stated thatlaparoscopic colorectal surgery should
only be undertaken in a setting in which meaningful
prospective dataretrieval will occur®. In accordance with
this statement, many centers across the Umted States,
mcluding our Institution®, have begun to prospectively
assess the safety and efficacy of laparoscopic colon and
rectal surgery by establishing registries or prospective
studies to collect patient data.

CURRENT PROCEDURES IN
LAPAROSCOPIC COLORECTAL SURGERY

Generalindications for laparoscopic surgery essentially
donot differ from those of conventional surgery because
the only major difference between laparoscopic and
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conventional surgery is the access of the operative
site. A laparoscopic colorectal procedure is never
indicated solely because it can be done laparoscopica-
lly. For the purposes of this review, laparoscopic
intestinal operations will be divided into procedures
that have been accepted by most surgeonsasreasonable
to perform, and those that are gaining acceptance but
that still in an evaluation phase.

1 CURRENTLY ACCEPTED
PROCEDURES

1.1 Diagnostic laparoscopy

Laparoscopy has been underutilized as a diagnostic
modality in general surgery: in less than 1 hour the
surgeon can perform a diagnostic laparoscopy, cbtaining
tissuebiopsies asindicated®, Amajor diagnosticapplication
oflaparoscopyis to evaluate blunt and penetrating trauma
or acute abdomen. The overall diagnostic accuracy of
laparoscopic examination has been reported®” to be 80 to
99%. The success rate is similar in the diagnosing and
staging of intraabdominal tumors. Laparoscopic
visualization can detectlesionsless than 1 mmin diameter,
although only the surfaces of intraperitoneal structures
are evaluated. The recent development of laparoscopic
ultrasound probes® may further improve this diagnostic
accuracy, especially in liver disease. Other applications of
laparoscopy in malignant conditions include “second look”
procedures to assess whether there 1s a recurrence of
cancer after therapy.

1.2. Laparoscopic techniques for fecal diversion
Diversion of the fecal stream may be necessary in the
management of a wide variety of disease states. Until
recently, fecal diversion generally required laparo-
tomy. More recently, trephine stoma formation, per-
forming the diversion procedure entirely through the
ostomy site, has been advocated®. Both conventional
laparotomy and trephine stoma formation have been
shown to be effective but have inherent deficien-
cies™!. Many of these deficiencies are avoided by
using laparoscopic techniques for fecal diversion. A
laparotomy incision is avoided, tissue trauma is mini-
mized and a thorough abdominal exploration can be
performed. We have successfully used a “two cannula
technique” (with one of these placed through the
stoma site) for laparoscopic stoma procedures®. This
procedure has three attractive features. First, it is
technically simple, only two cannulas are needed in
most cases. Secondly, our initial experience suggests
that the procedure 1s safe. Use of the stoma site for

open entry into the abdomen avoids the small danger
associated with blind placement of needles and cannulas.
More importantly, the surgeon is able to very precise-
ly identify the appropriate segment of bowel and pull it
to the stoma site in the proper orientation. The third
and most attractive feature of laparoscopic stoma for-
mation is the avoidance of a laparotomy. The laparos-
copic procedure allows the patient to recover from a
procedure that can be physiologically traumatic, and
also results in prompt return of postoperative bowel
function {our average ileostomy patient had return of
normal bowel function on postoperative day one and on
postoperative day three for the average colostomy
pattent). The laparoscopic approach is even more ap-
pealing for palliative diversion in the patient with
advanced malignancy. These situations call for mini-
mal interventions in patients with minimal lifespans.

1.3 Laparoscopic rectopexy

Proceduresfor treating rectal prolapse may constitute
one of the best applications for colorectal laparoscopic
techniques. It can achieve all of the merits of
transabdominal rectopexy without a conventional
laparotomy wound which may contribute to significant
postoperative morbidity, especially in elderly patients®.
The laparoscopic treatment of rectal prolapse is
especially feasible because often no anastomosis is
performed** (unless the patient has intractable
constipation and is a candidate for bowel resection®),
and the position of the rectum in the pelvis allows it to
be readily mobilized laparoscopically in patients of
nearly all shapes and sizes. In the surgical management
of rectal prolapse we prefer sutured rectopexy hecause
of its inherent simplicity and equivalent effectiveness
compared with other methods of preventing recurrent
prolapse®, Thus, we use sutured rectopexy laparosco-
pically, offering the patient the same kind of repair of
this functional condition without a major ahdominal
wall incision. We add a sigmoid resection only if the
patient has a severe underlying bowel motility disorder
coupled with intractable constipation as proven by
intestinal transit studies. Postoperative course is
usually benign with an early discharge home on the 4th
or 5th postoperative day*’. We have seen satisfactory
results after upto 2 years offollowing up these patients,
with a complete recovery of their symptoms.

1.4 Laparoscopic intestinal surgery

in benign conditions

Several benign intestinal diseases have been treated
successfully using a laparoscopic approach. Colonic
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polyps and diverticular disease are the most common
indications reported in preliminary registries of lapa-
roscopic intestinal surgery*#. Colonic or rectal po-
lyps that cannot be safely removed by colonoscopic or
transanal techniques can be resected using a laparos-
copic approach. Before surgery, their location must be
precisely identified using preoperative colonoscopic
injection of dye into the intestinal wall adjacent to the
lesion™, or by using intraoperative colonoscopy. Some
laparoscopic surgeons may consider performing limi-
ted resections for polyps by first localizing the tumor-
bearing segment laparoscopically, mobilizing the in-
testine intraperitoneally, and then completing the pro-
cedure through a small laparotomy (laparoscopic as-
sisted surgery). But we do not advocate anything less
than a formal resection, since a polyp may always
harbor a malignancy.

The elective resection for chronic diverticular
disease may be a good indication for laparoscopic
surgery®, but clinical judgement at the time of
diagnostic laparoscopy playsalarge part in the decision.
Contraindications for elective laparoscopic surgery in
this condition would include a large intra-abdominal
abscess with peritonitis, complex fistulization to other
parts of the intestine, or complex adherence to the
retroperitoneum or other vital abdominal or pelvic
structures.

2 PROCEDURES WHICH SHOULD
BE CONSIDERED INVESTIGATIONAL

2.1 Laparoscopic surgery for Crohn’s disease
Laparoscopic surgery is possible in inflammatory bowel
disease if the patient is in stable medical condition. We
have performed laparoscopic-assisted resections in
patients with Crohn’s ileocolitis or ileitis*. Although
an entirely intracorporeal procedure may be feasible in
selected group of patients, the extracorporeal division
and ligation of the inflammed mesentery with an intes-
tinal anastomosis currently seems safer using
conventional techniques. However, extraordinary
inflammation in the mesentery of Crohn’s disease of
the large and small bowel may be encountered, and any
nability to identify vital structures should lead to
conversion to a completely conventional technique®,
Severe anal sepsis requiring fecal diversion is a good
indication in Crohn'’s disease for laparoscopic surgery,
because an ileostomy or colostomy can rapidly be
constructed and the diversion, coupled with adequate
dramage of any anal infection, permits the patient to
recover without the need for a formal laparotomy.

At present time there are not published prospective
controlled studies about laparoscopic intestinal surgery
that test whether laparoscopic surgery for Crohn's
disease has anyadvantages over conventional methods.
Published series to date, have evaluated only the
feasibility and safety of laparoscopically assisted intes-
tinal resections, or in an uncontrolled fashion have
reported shorter recovery time or shorter length of
hospital stay in a small series of patients®. That is why
a prospective randomized study evaluating the
advantages of laparoscopic versus conventional ileocolic
resection is currently underway at our institution.

2.2 Laparoscopic surgery in familial polyposis
Patients with familial polyposis may be candidates for
laparoscopic total abdominal colectomy, in some
instances with proctectomy®. This disease 1s a good
indication for laparoscopy because adhesion formation
may be diminished in laparoscopic surgery and a long
abdominal wall incision that may predispose a patient
to later development of an abdominal desmoid tumor*
isavoided. If the presence of amalignancy is aconcern,
an oncologic resection should be considered.

2.3 Laparoscopic surgery for

colorectal malignancies

Within the last several years, various articles have
reported the use of laparoscopic technigues in the
“curative” surgical management of colorectal malig-
nancies**, None of these reports, however, has con-
vincingly demonstrated that use of laparoscopic tech-
niques can accomplish a resection according to accep-
ted surgical oncologic principles”, In accordance with
these principles we have defined a curative oncologic
resection as 1) wide en bloc resection of the tumor-
bearing bowel segment with adjacent soft tissue and
mesentery, with 2) proximal lymphovascular ligation
and complete lymphadenectomy, and 3) occlusion of
the bowel above and below the tumor to minimize the
possibility of intraluminal spread®. In addition, it is
mandatory to protect the peritoneal cavity from conta-
mination, to assess the peritoneal cavity for metastatic
disease, and to perform a well constructed anastomo-
sis or stoma.

We felt that prior to attempting these laparoscopic
techniques in patients with colorectal cancer, it was
essential to prove that an adequate laparoscopic can-
cer operation was feasible. We developed a standardi-
zed approach for accomplishing a series of laparoscopic
right colectomies, proctosigmoidectomies, abdominal
colectomies, and abdominoperineal resectionsin fresh
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cadavers. In these studies we determined the length of
each specimen and number of removed lymph nodes,
and then performed an autopsy. We then evaluated the
anatomical extent of the laparoscopic resection in situ:
the lengths of the remaining named mesenteric ves-
sels were measured, the number of remaining lymph
nodes counted, and the overall extent of mesenteric
and pelvic resection assessed. An extremely high
ligation of the inferior mesenteric artery was used in
all laparoscopic operations to demonstrate that radical
removal of the lymphatic drainage is feasible®". We
were able to show that the anatomical extent of a
laparoscopic oncologic resection does not differ from
that obtained by conventional oncological resection in
the cadaver model.

Laparoscopic surgery must next be shown to confer
some advantagesin curative colorectal cancer surgery.
Therefore, we advocate prospective randoemized phase
[I studies to compare morbidity, mortality, rapidity of
recovery, and quality of life between laparoscopic and
conventional colorectal cancer surgery. Onlyif clinically
relevant short-term advantages are found after
laparoscopic colorectal cancer surgery, should a multi-
mstitutional phase III study be pursued. This cautious
approach in assessing the value of laparoscopic
techniques in curative colorectal cancer surgery is
necessary for several reasons: 1) it 1s a new technique
with unknown morbidity, mortality, and long-term
results; 2) it is techmically more challenging, more
time-consuming, and more expensive than conventio-
nal surgery; and 3) early cannulation site recurrences
have heen reported after laparoscopic surgery for
gastric, gallbladder, pancreatic, ovarian, and colorectal
malignancies. The precise pathogenesis of these early
recurrences (several weeks to several months after
laparoscopic surgery) is not known. Experimentally,
viable tumor cells have been recovered at various sites
in the peritoneal cavity and the bowel lumen following
conventional and laparoscopic colon cancer surgery®=t,
Inthe setting of laparoscopic colon cancer surgery, our
results thus far suggest that this risk remains low. We
believe that tumor seeding might be prevented with a
standardized oncologic approach that involves 1)
minimal manipulation of the tumor-bearing segment,
2) occlusion of the proximal and distal ends of the
mtestinal segment, and 3) placement of the specimen,
as soon as possible, into an endoscopic bag before
delivery through the abdominal wall.

At this time, we recommend that surgeons trained
in curative laparoscopic colorectal cancer surgery be
able to prove with video documentation in each case

that an oncologic resection has been performed, which
should clearly satisfy the anatomical criteria of the
oncologic resection. The documentation, coupled with
the pathological examination of the specimen (tumor
margin and number of removed lymph nodes), should
be sufficient to show that an oncologic resection has
been accomplished using the same criteria as those
used 1n conventional surgery.

CONCLUSIONS

Laparoscopic techniques in colon and rectal surgery
are stillin their early phases of development. Although
several theoretical advantages have been “perceived”
with the use of laparoscopy in colorectal surgical
procedures, currently there is no study proving these
advantages in anyrigorous scientific fashion. However,
there are several procedures which appear reasonable
to consider, such as diagnostic laparoscopy, fecal
diversion, rectopexy, and limited resection of benign
conditions. Other applications of laparoscopic surgery
incolorectal diseases such asin Crohn’s disease (where
thereis extensiveinflammation), and colorectal cancer
(where extent of resection 1s a concern), should be
considered investigational. Developments of new
technologies in laparoscopic surgery over the next
several years will play an important role in making
laparoscopic colon resections more feasible for many
surgeons.
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