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Minimally invasive approach for peritoneal surface malignancies:
a surgical dilemma?
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The enduring evolution of surgical techniques has led
to a wider landscape of treatment approaches, especially
for those conditions in which palliative care was the only
viable option. Peritoneal carcinomatosis can occur in a
variety of malignancies and represents one of these poorly
prognostic conditions. The current surgical standard of
care for peritoneal surface malignancies (PSM) consists
of cytoreductive surgery (CRS) and hyperthermic
intraperitoneal chemotherapy (HIPEC) (1).

Surgical management of PSM continues to improve.
Specifically, the use of less invasive approaches to perform
HIPEC is associated with lower perioperative morbidity and
mortality, when compared to patients with similar peritoneal
cancer index (PCI) and extent of disease (2). Several studies
have analyzed the feasibility and effectiveness of minimally
invasive surgery for PSM, focusing on which technique
may guarantee better oncological and surgical outcomes
(3-6). Salti et al. (7) recently published their manuscript in
which they aimed to assess the feasibility of hand-assisted
laparoscopic (HAL) CRS and HIPEC for PSM. They
suggested this hybrid technique would bridge the gap
between open and pure laparoscopic surgery, providing the
surgeon with the advantages of both approaches, including
tactile feedback, superior bleeding control, and the use of
hand port as extraction site for the specimen.

Their analysis included eleven patients diagnosed
with pseudomyxoma peritonei of non-colorectal origin,
appendiceal adenocarcinoma, or colon adenocarcinoma. A
comparison between the HAL CRS group and open CRS
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group was performed, showing significantly less intraoperative
blood loss and 3-day shorter length of stay (LOS) in the
HAL group. Moreover, no difference was found in the
rates of postoperative morbidities, 30-day readmission, and
intraoperative outcomes. The analysis reported that HAL
CRS and HIPEC for PSM was associated with acceptable
perioperative outcomes, low rates of conversion to open, and
morbidity, altogether supporting this approach as the first
choice for select patients with PSM.

Specific advantages of the HAL CRS over the pure
laparoscopic approach are a faster learning curve (8),
tactile feedback for undetectable nodules, easier access to
anatomic sites that might be challenging laparoscopically,
and prompt access to the abdominal cavity that would save
operative time in complex cases. To address the concern
of oncologic equivalency, follow-up of HAL CRS patients
showed no evidence for peritoneal recurrence. Therefore,
Salti ez al. promoted this hybrid approach as a feasible and
reproducible technique that could be an additional option
for surgeons treating PSM. In recent years, multiple studies
have analyzed the outcomes of the surgical treatment of
PSM, with a major focus on the feasibility and safety of the
minimally invasive approach to treat this condition. Esquivel
et al. (9) demonstrated that laparoscopic CRS and HIPEC
are appropriate for patients with low-volume carcinomatosis
and no small bowel involvement. Subsequently Facchiano
et al. (2) published a systematic review of literature that
aimed to evaluate potential indications of laparoscopic
HIPEC and to assess its role in the treatment or prevention
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of PSM. They concluded that laparoscopic HIPEC is a safe
and effective procedure, the indication of which is however
limited to the palliation of malignant ascites. Moreover, the
investigators stated that the laparoscopic approach for CRS
does not seem to be a good option, because of the higher
risk of the tissue damage of intra-abdominal resections
rather than that derived from laparoscopic incisions, and
because of the loss of tactile feedback. Subsequently, this
concern has been addressed by more contemporary studies
that demonstrated minimally invasive approach to be safe,
feasible and the primary choice for suitable patients (3,4).

In recent years, there has also been interest in a robotic-
assisted approach for CRS. Gabriel ez /. (10) described
the first robotic-assisted approach for CRS-HIPEC in a
low-grade appendiceal mucinous neoplasm with limited
disseminated peritoneal adenomucinosis. Based on historical
comparison, the robotic approach achieved as good post-
operative outcomes as the laparoscopic approach compared
to the open one, such as minimal blood loss, short LOS and
well-controlled pain. Additional reported advantages of the
robotic approach were better ergonomics for the surgeon,
resting of the patient’s abdominal wall weight on robotic
instruments, and lower rates of conversion to open. The
robotic approach also shares the well-described benefits
for minimally invasive surgery, which is predominantly
laparoscopic in the known literature.

The minimally invasive approach was initially intended
as the next step for surgical procedures in general. The
quantity and quality of technological advances involved
in surgery has increased dramatically in the last decade.
However, a minimally invasive approach for CRS-HIPEC
is not exempt from limitations. Patients need to be highly
selected and without a large disease burden that would
require more extensive debulking. The minimally invasive
approach does not allow an easy exploration of the entire
abdomen and pelvis to determine the actual PCL. Moreover,
the lack of tactile feedback is one of the main concerns (11).
Despite these limitations, the minimally invasive approach
grants good visualization of view of the structures affected
by PSM. Importantly, the selection of patients suitable
for this approach allows good peri- and post-operative
outcomes such as blood loss, pain control and LOS, and
oncological outcomes, such as recurrence rate.

In conclusion, the minimally invasive approach for CRS-
HIPEC, either purely laparoscopic, HAL, or robotic, has
been shown to be feasible and characterized by safe long-
term oncological and surgical outcomes. Minimally invasive

CRS-HIPEC could be considered as first choice for select
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patients. Further multi-institutional studies are needed to
expand this branch of literature in order to create a large
consensus on what should be the most appropriate surgical
approach for PSM on an individualized basis.
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