Letter to the Editor
Regarding: “The LACC Trial and Minimally Invasive
Surgery in Cervical Cancer”
To the Editor:
The Laparoscopic Approach to Cervical Cancer (LACC)
trial [1] keeps stirring emotions and discussions [2−6]. The
LACC trial can be criticized [7] because the surgical proficiency and the adequacy of the laparoscopic radical hysterectomy was not adequately evaluated, because radicality
was not appropriately assessed, and because of the poorly
defined inclusion of type II and type III surgery. However,
our impression is that the main reason for this ongoing
debate is because the LACC trial was a randomized controlled trial (RCT) and because many of us do not like or
are not ready to accept the results.
This discussion highlights the problems of performing
and of interpreting the value of an RCT in surgery. It is surprising that only the results of the smaller previous studies
and meta-analyses were mentioned, but not the much larger
excellent study with very similar results in the same issue
of the New England Journal of Medicine [8]. Results are
not only similar, but results were robust for laparoscopic or
robot-assisted surgery and across histologic types and
tumor sizes. Moreover, these results were recently confirmed in 4 other studies [9−12]
Randomization is essential to avoid inclusion bias. In
addition, randomization is supposed to eliminate the effect
of eventual cofactors. Therefore, randomization should be
stratified for major factors that affect the outcome and that
are not eliminated by randomization, such as the center and
the surgeon in the LACC trial. In order to compare 2 techniques of surgery, the surgeon must be equally skilled in both
techniques; otherwise, we are evaluating the surgeons’
skills instead of the technique of surgery. Similarly, in cystic ovarian endometriosis surgery, it remains debated
whether some results vary with the singer, not the song
[13]. It is beyond the scope to discuss in detail the other
problems of an RCT, such as blinding, extrapolation of
results, and hidden subgroups in a nonhomogeneous population [14] and of the inadequacy for multimorbidity [15].
Other persisting problems for us clinicians, reviewers, and
editors are how to estimate the value of a nonperfect RCT,
and in surgical trials, how dependent and independent variables are treated. The value of a trial is the design, and the
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treatment of variables is the analysis of the study. The
design, provided correct randomization, with stratification
of the center and the surgeon, is rarely a problem in surgery
when the outcome, such as mortality, is clear. However, in
studies with outcomes such as pain, blinding is a major
issue because of placebo effects and patient and observer
bias [16]. A more frequent problem is the analysis, which
rarely details explicitly how dependent and independent
variables are treated. In an RCT, such as the LACC trial,
the effect of cofactors or independent variables does not
need to be evaluated by multivariate analysis because their
eventual effects are considered neutralized by randomization. The dependent variables, however, are rarely explicitly analyzed. The effect observed for 1 variable, such as
the type of surgery, will be equally valid for all other variables strongly associated with the type of surgery. This is
implicitly addressed with the criticism that quality of surgery and skills might have been different for the laparoscopy and laparotomy group. However, other variables that
are strongly associated with the type of surgery are not considered. They comprise, besides the carbon dioxide (CO2)
pneumoperitoneum in laparoscopy and the exposure to air
with 20% of oxygen in open surgery, the many other subtle
differences such as Trendelenburg, duration of surgery,
anesthesia, and postoperative immune suppression.
The CO2 pneumoperitoneum [17] and the 20% of oxygen in air cause mesothelial cell hypoxia and oxidative
stress, respectively. Both result in an insufflation pressure
and duration of exposure−dependent retraction of mesothelial cells, increased resorption of CO2 with splanchnic metabolic acidosis during surgery, and acute inflammation in the
entire abdomen after surgery. The severity and the duration
of this acute inflammation and mesothelial cell retraction is
a major cause of postoperative adhesion formation and pain
in animal models and in humans [18]. These effects can be
prevented by conditioning, which comprises, in order of
importance, adding more than 5% of nitrous oxide to the
gas environment, cooling the peritoneal cavity, and avoiding desiccation. Possibly relevant for the LACC trial is that
conditioning also reduces the implantation of tumor cells in
an animal model [19] both in laparoscopic and open surgery. Other effects of CO2 as superficial cell hypoxia and
the oxidative stress of open surgery on immunology and
growth of cells, eventually cancer cells, have been poorly
investigated.
In conclusion, the LACC trial [1] is a milestone trial, and
we should learn from eventual shortcomings. As surgeons,
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we should realize the pitfalls and difficulties of an RCT and
randomize or stratify for all factors that might affect the
outcome, including the surgeon and the center. We should
consider all strongly associated or dependent variables
because their effect cannot be separated, unless a more
elaborate design is used. Although highly unlikely, we cannot ascertain that the result of the LACC trial is due to the
technique of surgery and not due to the gas environment,
because both are certainly associated. A different gas environment also applies to the recent data with transvaginal
closure [20]. If the outcome of a trial is not what was
expected, our first goal should be to explore the causes of
the discrepancy before suggesting that the result of the
LACC trial is a spurious significance resulting from a lack
of stratification or quality of surgery. Research data should
be considered with an open mind and without emotion. Surprising results should be considered an opportunity to
understand the mechanisms involved.
Philippe R. Koninckx, MD, PhD1
Marco Puga, MD2
Anastasia Ussia, MD3
Errico Zupi, MD, PhD4
J€
org Keckstein, MD, PhD5
Leila Adamian, MD, PhD6
Eugenio Solima, MD, PhD7
Arnaud Wattiez, MD, PhD8
1
Dubai, United Arab Emirates, Rome, Italy, Leuven,
Belgium, and Oxford, United Kingdom, 2Santiago, Chile,
3
Rome, Italy, 4Siena, Italy, 5Villach, Austria, and Ulm,
Germany, 6Moscow, Russia, 7Milan, Italy, and 8Dubai,
United Arab Emirates, and Strasbourg, France
References
1. Ramirez PT, Frumovitz M, Pareja R, et al. Minimally invasive versus
abdominal radical hysterectomy for cervical cancer. N Engl J Med.
2018;379:1895–1904.
2. Leitao MM Jr. The LACC Trial. Has minimally invasive surgery for
early-stage cervical cancer been dealt a knockout punch? Int J Gynecol
Cancer. 2018;28:1248–1250.
3. Hillemanns P, Brucker S, Holthaus B, et al. Comment on the LACC
trial investigating early-stage cervical cancer by the Uterus Commission of the Study Group for Gynecologic Oncology (AGO) and the
Study Group for Gynecologic Endoscopy (AGE) of the German Society for Gynecology and Obstetrics (DGGG). Geburtshilfe Frauenheilkd. 2018;78:766–767.
4. Park JY, Nam JH. How should gynecologic oncologists react to the
unexpected results of LACC trial? J Gynecol Oncol. 2018;29:e74.

5. Kimmig R, Ind T. Minimally invasive surgery for cervical cancer:
consequences for treatment after LACC Study. J Gynecol Oncol.
2018;29:e75.
6. Kanao H, Aoki Y, Takeshima N. Unexpected result of minimally invasive surgery for cervical cancer. J Gynecol Oncol. 2018;29:e73.
7. Vergote I, Magrina J, Zanagnolo V, et al. The LACC trial and minimally invasive surgery in cervical cancer. J Minim Invasive Gynecol.
2019 Sep 11. [Epub ahead of print].
8. Melamed A, Margul DJ, Chen L, et al. Survival after minimally invasive radical hysterectomy for early-stage cervical cancer. N Engl J
Med. 2018;379:1905–1914.
9. Kim SI, Cho JH, Seol A, et al. Comparison of survival outcomes
between minimally invasive surgery and conventional open surgery
for radical hysterectomy as primary treatment in patients with stage
IB1-IIA2 cervical cancer. Gynecol Oncol. 2019;153:3–12.
10. Odetto D, Puga MC, Saadi J, Noll F, Perrotta M. Minimally invasive radical hysterectomy: an analysis of oncologic outcomes from
Hospital Italiano (Argentina). Int J Gynecol Cancer. 2019;29:863–
868.
11. Paik ES, Lim MC, Kim MH, et al. Comparison of laparoscopic and
abdominal radical hysterectomy in early stage cervical cancer patients
without adjuvant treatment: ancillary analysis of a Korean Gynecologic Oncology Group Study (KGOG 1028). Gynecol Oncol.
2019;154:547–553.
12. Cusimano MC, Baxter NN, Gien LT, et al. Impact of surgical
approach on oncologic outcomes in women undergoing radical hysterectomy for cervical cancer. Am J Obstet Gynecol. 2019 Jul 6. [Epub
ahead of print].
13. Muzii L, Miller CE. The singer, not the song. J Minim Invas Gynecol.
2011;18:666–667.
14. Koninckx PR, Ussia A, Adamyan L, Wattiez A, Gomel V, Martin DC.
Heterogeneity of endometriosis lesions requires new approaches to
research, diagnosis and treatment. Facts Views Vis Obgyn.
2019;11:57–61.
15. Greenhalgh T, Howick J, Maskrey N, Evidence Based Medicine
Renaissance Group. Evidence based medicine: a movement in crisis?
BMJ. 2014;348:g3725.
16. Koninckx PR, Ussia A, Keckstein J, et al. Evidence-based medicine:
Pandora’s box of medical and surgical treatment of endometriosis. J
Minim Invas Gynecol. 2018;25:360–365.
17. Koninckx PR, Gomel V, Ussia A, Adamyan L. Role of the peritoneal
cavity in the prevention of postoperative adhesions, pain, and fatigue.
Fertil Steril. 2016;106:998–1010.
18. Koninckx PR, Corona R, Timmerman D, Verguts J, Adamyan L. Peritoneal full-conditioning reduces postoperative adhesions and pain: a
randomised controlled trial in deep endometriosis surgery. J Ovarian
Res. 2013;6:90.
19. Binda MM, Corona R, Amant F, Koninckx PR. Conditioning of the
abdominal cavity reduces tumor implantation in a laparoscopic mouse
model. Surg Today. 2014;44:1328–1335.
20. Kohler C, Hertel H, Herrmann J, et al. Laparoscopic radical hysterectomy with transvaginal closure of vaginal cuff - a multicenter analysis.
Int J Gynecol Cancer. 2019;29:845–850.

https://doi.org/10.1016/j.jmig.2019.10.008

