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Different degrees of small bowel involvement
in peritoneal carcinomatosis may predict the
completeness of cytoreduction score. is there a role

for staging laparoscopy?

Abstract

The most validated predictors of outcome in peritoneal carcinomatosis (PC) patients
undergoing cytoreductive surgery (CRS) and hyperthermic intraoperative chemotherapy
(HIPEC) are preoperative tumor burden measured in terms of the peritoneal cancer
index (PCI) and completeness of cytoreduction score (CCS), both described by Sugar
baker. Intestinal involvement in PC is very common with different levels of invasion
during the natural progress of the disease. Regarding patient selection, better assessment
of resectability is needed preoperatively. Staging laparoscopy seems to be a feasible and
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reasonable modality to assess tumor load and tumor biology in the preoperative setting.
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Introduction

The successful treatment of peritoneal surface malignancy
requires a comprehensive management plan that utilizes CRS
and perioperative chemotherapy (POC). In addition, proper patient
selection is mandatory. Complete resection of all visible malignancy
is essential for the treatment of peritoneal surface malignancy to
result in long term survival. Visceral resections and peritonectomy
procedures must be used to adequately resect all visible evidence
of disease, with their use depending on the distribution and extent of
invasion of the malignancy disseminated within the peritoneal space.
Normal peritoneum is not excised, only that which is infiltrated by
cancer is removed.! Preoperative evaluation should assess whether
optimal or complete CRS is feasible in the individual patient. Wide-
spread and high-volume peritoneal disease especially with extensive
involvement of small bowel and small bowel mesentery, more than
one bowel stenosis /obstructions, are suggestive of aggressive
biologic behaviour, lower probability of optimal or complete CRS
and poor outcome.>®

Anatomic considerations in small bowel and
small bowel mesentery involvement in PC

The jejunum and ileum measure approximately 6-7m in length with
the jejunum measure approximately 40% and the ileum accounting for
the distal 60% of small bowel. There is no sharp demarcation between
the jejunum and the ileum. However, there are certain anatomic
characteristics that aid the surgeon in distinguishing between the two:

a) The jejunum has a thicker wall because the circular folds
or plicae circulars are larger and well developed in the
proximal end of the small bowel. These folds are small in the
superior part of the ileum and absent in the terminal ileum.

b) The jejunum is of greater diameter.

c) The jejunal mesentery contains less fat than that of the ileum and
the arterial arcades are easier to visualize than the ileum.

d) The jejuna arterial arcades are simple or double,
with long vasa recta compared with the ileum which has four or
five arcades and shorter vasa recta.

The superior mesenteric artery (SMA) provides the entire blood
supply tothe jejunumand ileum. The common pancreatoduodenal artery
is the first branch given off and supplies the retroperitoneal duodenum.
The remaining small intestine is supplied by the jejunal-ileal arteries.
These consist of 10-16 branches that arise from the concave side
of the SMA. These branches extend into the mesentery, where they
form arcades. From these arcades the vasa recta arise and pass to the
mesenteric border of the bowel without anastomosing with one another.
The avascular spaces are called the windows of Deaver. The vasa recta
continue to form the subserosal plexus. These are sufficient to supply
6-8cm of small intestine if the adjacent vasa recta have been occluded
or ligated. The space of Treves is an avascular space between
the SMA and the ileocolic artery that may result in an inconsistent
blood supply to the terminal ileum. Venous drainage of the small
intestine is composed of direct tributaries that correspond to the
branches of SMA to form the superior mesenteric vein. This joins
the splenic vein to form the portal vein. Lymphatic drainage of the
small intestine begins in the lacteals of the mucosa villi. These join
in the bowel wall and drain through the lymphatic channels that
follow the veins. The drainage route begin with the mesenteric lymph
nodes which drain to the superior mesenteric lymph nodes, the left
lumbar lymphatic trunk and ending in the cistern chilli.”®

Types of small bowel involvement in PC

Intestinal involvement in PC is very common and although there
is a tendency to spread along mesenteric peritoneal and bowel serosal
surfaces, it can also invade directly into the visceral wall. The
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histological features and the depth of invasion of the different tumors
into the bowel wall in PC are not uniform. Based on the extent of the
invasion, the size of the tumor nodule and its anatomic location on
the bowel wall, small bowel involvement has been classified into five
types, according to Sugar baker:

a) TYPE I: Non-invasive nodules

Minute nodules of aggressive histology that have not invaded past
the peritoneum because of their small size. Also large non-invasive
nodules of diffuse peritoneal adenomucinosis.

b) TYPE II: Small invasive nodules on the anti-mesenteric portion
of the small bowel.

Nodules that do not separate from the muscular layer of the small
bowel.

¢) TYPE II: Moderately sized invasive nodules on the anti-
mesenteric portion of the small bowel.

Larger nodules that do not require a full-thickness elliptical
resection of the anti-mesenteric portion of the bowel wall.

d) TYPE IV: Small invasive nodules at junction of small bowel and
its mesentery.

e) TYPE V: Large invasive nodules.

Nodules that are large and require a segmental small bowel
resection with enormous proximal and distal margins on the bowel
wall and on the mesentery.

There are two main indications for performing an intestinal
resection in PC.

1. To achieve an optimal volume of residual disease.
2. To relieve obstruction.

Many patients presenting with PC bowel obstruction have
previously been treated with multiple chemotherapy regimens or
radiotherapy and have limited therapeutic options. Survival of
patients with malignant bowel obstruction in the absence of any
intervention is usually less than 3 months.*!'° Carcinomatosis ileus is
a non-obstructive condition characterized by the lack of efficient
peristalsis due to carcinomatosis coating the bowel serosa and
mesentery. Mechanical bowel obstruction in patients with progressive
PC is usually due to malignancy but a “benign” etiology, such as
adhesions or radiation stricture, is the cause in 9% to 23% of cases.
Risk factors for bowel obstruction include multiple prior surgeries
and prior radiotherapy.''? The decision for radicality of the surgical
intervention must take into account the likely findings at surgery
and probability of successful intervention. It is clear that the overall
prognosis for most patients presenting with major malignant bowel
involvement is grim.

Diagnostic methods commonly used in the pre-
operative estimation of small bowel involvement in
PC

Small bowel contrast studies are generally more accurate (70%-
100%) than plain film studies in diagnosing small bowel invasion or
obstruction. An upper gastrointestinal series with small bowel follow
through requires administration of barium or water soluble contrast
either orally or via nasogastric tube. Consecutive plain films at
progressive time intervals are obtained to identify the site of bowel
invasion/ obstruction. Failure of contrast to reach the colon within 24
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hours is generally consistent with high-grade or complete obstruction.
An enteroclysis study is a modification of the small bowel follow
through in which the duodenum is first intubated under fluoroscopy
and contrast injected under pressure. This study is highly reliable for
both cases, of low and high-grade obstruction because it bypasses the
stomach where washout of contrast can occur.'*!'® Although modern
CT technology has significantly contributed to the determination of
the PC score, it is a relatively static technology, unable to accurately
observe the bowel movement and dynamic distribution of the
small intestine. On the other hand, techniques for the observation
of the bowel movement under X-ray screen such as barium sulfate
swallowing and air-barium sulfate double-contrast studies are not
suitable for PC patients as these patients usually have intestinal
obstruction and barium sulfate swallow may exacerbate the clinical
symptoms of PC. Therefore, a suitable alternative is required.'”” Good
quality cross-sectional imaging assessment of all components of the
PCI score yields the best correlation with actual surgical findings.
Although this way the pre-operative assessment of a PCI>20 is
reasonably accurate, using this cut off to assess respectability is
problematic as almost half of these patients are still able to undergo
adequate cytoreduction. Better assessment of resectability is needed
preoperatively either by refinement of the PCI criteria or by routine
staging laparoscopy.

Diagnosing/staging laparoscopy in the pre-operative
assessment of patients undergoing CRS + HIPEC for
peritoneal surface malignancies

Despite development of algorithms to predict the ability to
achieve optimal cytoreduction (which include tumor markers,
disease location, volume of ascites, tumor burden, presence or absence
of pleural effusions), it is often difficult to prospectively determine
which patients will be left with small volume residual disease and
which will have bulky disease after CRS. For this reason, laparoscopy
has been suggested to evaluate resectability to the point of no visible
tumor prior to laparotomy. Fagotti et al.’® used the specific sites of
disease determined by laparoscopy to calculate the predictive index of
successful cytoreduction or to determine which patients would undergo
unnecessary exploration.'” Vergote et al.?* described 77 patients with
clinical and radiological findings predictive of unresectable advanced
ovarian cancer PC, by imaging criteria that underwent laparoscopy to
evaluate the ability for cytoreduction.?’ Laparoscopy was demonstrated
to be safe and primary optimal cytoreduction was accomplished in
79% of the patients who were subjected to laparotomy after their
laparoscopic assessment. The Society of Gynecologic Oncologists
presented 228 cases of advanced ovarian cancer PC that were evaluated
with laparoscopy for diagnosis and respectability.”! Of the patients
with advanced ovarian cancer PC, 90% were deemed operable and
underwent optimal cytoreduction. It is widely known that the most
validated predictors of outcome in PC patients undergoing CRS +
HIPEC are pre-operative tumor burden, measured in terms of the PCI
and CCS.?>?* Patients undergoing CRS + HIPEC in which surgery
achieved complete or near complete cytoreduction (CC-0 or CC-1)
were shown to have significantly greater survival benefit over those
who did not.? Survival analysis studies have shown that patients with
PCI scores less than 19 (colorectal) and 10 (gastric) benefit most of
CRS + HIPEC, facilitating the use of these scores as general cutoffs
for excluding patients from this morbid procedure.’** Exclusion
of patients from definitive resection at laparotomy is undesirable
and may impede the timely enrollment of patients into alternate
therapies.*® Diagnostic laparoscopy should be done concomitantly
at the time of planned resection or as a separate staging procedure.
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In addition this may permit earlier enrollment of these patients into
palliative or neoadjuvant therapy with potential impact on survival.?!
Since PC presents an advanced stage cancer, visualization may be
difficult due to adhesions from the cancer or prior surgical procedures.
Additionally there is a potentially increased risk of complications,
such as visceral perforations in the setting of PC. All these parameters
need to be thoroughly explained to the patient and certainly to be
taken under serious consideration by the surgical team.3>3

Technique for diagnostic laparoscopy

Usually the site for the first port placement during diagnostic
laparoscopy is decided at the surgeon’s discretion based on imaging
and clinical findings of the patient. The preferred technique for first
creation of pneumoperitoneumis via the optical access technique in
the left upper quadrant. In other cases a Hasson’s technique is used
to establish pneumoperitoneum. After ruling out significant adhesions
at the anterior abdominal wall, systemic visual examination of the
abdomen is performed to generate the PCI score. Systemic abdominal
examination includes also special attention to per-splenic, peri-
hepatic, sub-diaphragmatic, pelvic, omental bursa and bowel tumor
load.?*3¢

Conclusion

Advanced stage PC, commonly involves the serosal surfaces of the
small bowel and it’s mesentery at different levels of invasion during
the natural progression of the abdominal carcinomatosis and the
aggressiveness of the tumor cell. Localized / limited superficial disease
may be amenable to sharp excision or electrocautery ablation, however,
segmental resection of the small bowel is often necessary as part of
maximal cytoreductive surgical effort. Abdominal carcinomatosis may
spread to the bowel mesentery as miliary disease or tumor plaques
covering the peritoneal surface or as regional lymphadenopathy. The
decision to attempt cytoreduction should be based on the overall extent
of'tumor and the likely hood of achieving an optimal volume of residual
disease. Staging laparoscopy serves as a reasonable mechanism
to assess resectability in a patient with PC prior to laparotomy. In
patients where optimal cytoreduction is thought not to be feasible, a
biopsy can be performed to confirm the clinical impression of PC and
other therapeutic modalities ie. chemotherapy can be initiated quickly.
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