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Requiem for Robotic Cancer Surgery? Not So Fast
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Recently, the US FDA cautioned against the use of
robotic surgery in cancer operations, stating that “the use
of robotically-assisted surgical devices for any cancer-re-
lated surgery has not been granted marketing
authorization,” and that “survival benefits to patients when
compared to traditional surgery have not been estab-
lished”." Several watchdog groups called for a moratorium
on robotic cancer surgery. Although the FDA warning was
in part prompted by two studies that showed inferior
oncologic outcomes for minimally invasive surgery (MIS)
for early cervical cancer, the expansive nature of the FDA
communication included comment on new (and uncom-
mon) innovations, such as robot-assisted mastectomy and
robotic cancer surgery writ large.

LESSONS FROM CERVICAL CANCER

Robotic surgery gained acceptance across many spe-
cialists due to its superior visualization, improved
dexterity, and surgical precision. A survey of members of
the Society of Gynecologic Oncologists found that 97% of
respondents reported using the robot in 2012, compared
with only 29% in 2007. There was a significant increase in
the perceived appropriateness of robotic surgery for radical
hysterectomy and lymph node dissection for the manage-
ment of cervical cancer over time, from 60.2% in 2007 to
89.1% in 2012. The robot was favored over traditional
laparoscopy for cervical cancer in 75% of respondents by
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2012.> As surgeons continued to adopt the technology,
prospective studies were designed to definitively answer
the question regarding the optimal surgical approach for
cervical cancer. Two companion articles published in the
New England Journal of Medicine raised immediate con-
cerns about the safety of the minimally invasive approach
compared with open surgery for the management of early
cervical cancer. The Laparoscopic Approach to Cervical
Cancer (LACC) trial was an international, multicenter,
randomized, phase III trial of women with stage IA1 (with
lymphovascular space invasion), IA2, or IB1 squamous,
adenosquamous, or adenocarcinoma of the uterine cervix,
to test for non-inferiority of minimally invasive radical
hysterectomy compared with open radical hysterectomy.”

The LACC trial was stopped early due to the finding that
women randomized to minimally invasive radical hys-
terectomy had four times as many cancer recurrences and
six times as many deaths as women randomized to open
radical hysterectomy. Noting a preponderance of laparo-
scopic cases, compared with robotic cases, a per-protocol
analysis was performed and supported the same findings
for the women treated with robotic surgery as those treated
with conventional laparoscopic surgery. A companion
retrospective study using the Surveillance, Epidemiology,
and End Results (SEER) database mirrored the adverse
outcome for women treated with MIS compared with open
surgery, with 80% of women in the minimally invasive arm
treated with robotic radical hysterectomy.* In a subgroup
analysis, robotic and laparoscopic surgery were both
associated with a higher risk of death than open surgery.
Updated findings from the LACC trial confirm that the
inferior outcomes observed in the MIS arm cannot be
attributed to lower-volume centers or surgeons. Similarly,
concerns that selection bias may have influenced the
superior oncologic outcome of women in the open arm has
been addressed by additional updated data that showed
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more women in the open arm had poorer prognosis tumors,
although they had comparable rates of adjuvant treatment
following surgery.’

The underlying mechanism that drives the poorer out-
come of laparoscopic and robotic surgery in cervical cancer
has yet to be identified, although the collective findings
have largely halted minimally invasive radical hysterec-
tomy for cervical cancer. With due credit to the
gynecologic oncologists who organized a randomized
controlled trial (RCT) to study open versus minimally
invasive radical hysterectomy, the development of robot-
assisted surgery for other types of cancer has not followed
a similarly strict evidence-based approach.

Buxton’s Law: “It is always too early (for rigorous

evaluation) until it is suddenly too late”.°

The optimal development and introduction of a new
surgical tool or procedure should include randomized trials
or follow a stepwise process such as that recommended in
the IDEAL (Idea, Development, Exploration, Assessment,
Long-term study) framework, which is a systematic
method for the development, introduction and evaluation of
new surgical procedures, invasive medical devices, and
complex therapeutic interventions.” IDEAL emphasizes
appropriate methods, transparency of data, and rigorous
reporting of outcomes. However, direct application of this
framework to procedures or instruments already in use is
challenging as practice often moves faster than data.

Understanding the exact nature of the change and to
what degree the change has the potential to affect out-
comes, is paramount when deciding how best to evaluate a
change in surgical practice. There are likely more questions
than answers at this juncture of ongoing scrutiny by federal
agencies and the public. Do we need an RCT to show the
benefit of a new type of right angle to divide the dorsal vein
complex at the time of open radical prostatectomy or a new
lighted retractor to improve visualization while performing
an abdominoperineal resection? Is it okay to allow a sur-
geon to use different instruments that make certain portions
of an operation easier or more effective to perform? Is the
robot just another instrument like a new right angle or new
retractor (albeit substantially more expensive and com-
plex), and how are factors such as surgeon experience and
judgment weighed when assessing technology? When and
to what degree do we need to scientifically assess the tool
(here, the robot) when we have data that the approach
(minimally invasive laparoscopic surgery) provides
equivalent oncological results?

The publication of the LACC trial raises legitimate
questions about the oncological efficacy of minimally
invasive hysterectomy for the treatment of cervical cancer
(2); however, we need to be careful about generalizing

these results to other minimally invasive cancer operations.
There is good evidence for oncological noninferiority of
MIS and robotic surgery in other tumor types. For instance,
in colorectal surgery, several randomized trials (COST,8
CLASICC,9 and COLORIO) have shown an improved
postoperative recovery and similar rates of cancer recur-
rence, complications, and long-term survival between the
open and laparoscopic groups. In the area of rectal cancer,
where there is more controversy about the oncological
outcomes of MIS, two small randomized trials have shown
improvement in the length of tumor-free distal resection
margins with the use of a surgical robot."'"'* In the case of
bladder cancer, the RAZOR trial'® showed that robot-as-
sisted cystectomy was noninferior to an open cystectomy
with regard to 2-year progression-free survival.

Complicating the assessment of the value of MIS, and
specifically robotics in cancer surgery, is that much of the
early development was performed in procedures in which
the recovery and complication rates are in general quite
low, so that although one can debate oncological efficacy,
perhaps the focus should have been more on the low level
of benefit that the added cost of robotic surgery provides.
For example, the first randomized trial comparing open and
robotic prostatectomy was published in 2016 and demon-
strated similar functional outcomes between the two
techniques.'* Unfortunately, it took more than 15 years
from the introduction of robotic prostatectomy to publica-
tion of these results, and, by that time, >85% of
prostatectomies in the US were being performed
robotically.

Although as yet untested in RCTs for all sites, the value
of robotic cancer surgery is more clearly seen in procedures
where a minimally invasive approach avoids large morbid
incisions, and rapid, precise dissection and suturing are
needed for a successful operation, for example in the
procedures of partial nephrectomy and lung resections. In
such procedures where the decrease in morbidity is clear,
unusual patterns of recurrence are rarely observed, and
cohort studies show similar outcomes, practical and sci-
ence-informed considerations of patient benefit and
oncological equivalence must be balanced with a need for
randomized trials.

EVALUATION OF INNOVATION

The lessons of the LACC trial point out the need for a
more structured approach to the expansion of robotic
cancer surgery. The FDA communication appropriately
draws attention to the need for careful examination of a
new technique (robotic mastectomy) in the management of
a cancer for which open surgery has been so carefully
studied. The Dutch experience with robotic esophagectomy
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(RAMIE) demonstrates how the IDEAL framework can be
used to appropriately develop, test, introduce, and dis-
seminate a new cancer surgery.'> As current procedures are
converted from open to laparoscopic to robotic, and new
robots become available, it will be important to determine
how different these new techniques are from our current
standard. Is a formal IDEAL process required? When
would a registry approach suffice to detect unexpected
adverse effects? Surgeons taking responsibility for devel-
oping groups within institutions and national surgical
societies to create consensus and provide guidelines will
help ensure safe, structured, and data-driven development
and introduction of new procedures. We must continue to
innovate, but there should be no innovation without
evaluation.

DISCLOSURE John D. Seigne has common stock holdings in
Johnson & Johnson.
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