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COMMENTARY

Investigating the Role of Minimally Invasive Surgery in
Patients with Chronic Pulmonary Disease

Virginia Figgiaconi1, Giorgio Bogani2, Federico Piccioni1, Valentina Chiappa2, Francesco
Raspagliesi2

aDepartment of Critical Care and Support Therapy, IRCCS Istituto Nazionale dei Tumori Foundation, Milan, Italy;
bDepartment of Surgery, Gynecologic Oncology Unit, Fondazione IRCCS Istituto Nazionale Tumori, Milan, Italy

In the recent years, the role of minimally invasive
surgery (e.g., laparoscopic or robotic assisted sur-
gery) has emerged for the treatments of several
benign and malignant conditions [1–4]. Growing
data underlined that patient having minimally inva-
sive surgery experience better peri-operative out-
comes than patients having open abdominal
procedures [1–4]. Minimally invasive surgery corre-
lates with improved peri-operative quality of life
(QoL), shorter length of hospital stay and lower
complication rates in comparison to open surgery
[1–4]. Furthermore, the adoption of minimally inva-
sive surgery improves patients workflows and
reduces costs for the healthcare system [5].

However, there are still concerns on the utiliza-
tion of minimally invasive surgery in several catego-
ries of patients including elderly and obese patients
as well as patients affected by severe pulmonary
disease [5]. The increase of intra-abdominal pressure
is the source for these concerns. In the article pub-
lished in the present issue, the authors investigated
the role of minimally invasive surgery in patients
affected by chronic obstructive pulmonary disease
(COPD) [6]. Patients with COPD have a greater risk
of developing postoperative complications including
pneumonia, unplanned reintubation, renal insuffi-
ciency and sepsis [6, 7].

Detractors of minimally invasive surgery advo-
cate possible detrimental effects of high pnuemoper-
itoenum pressures in patients having laparoscopy.
Notwithstanding, the role of increased intra-abdom-
inal pressure in patients undergoing minimally inva-
sive surgery is well investigated. Several studies
underlined that using low pneumoperitoneum
pressure (less than 12mmHg) resulted in less

postoperative pain and improved cardiopulmonary
dynamics [7, 8]. High level of intra-abdominal pres-
sures, during laparoscopic surgery, might impair
cardiovascular or pulmonary functions, decreasing
the cardiac output or pulmonary compliance.
Another interesting point, is that, the abdominal
insufflation might lead to carbon dioxide retention
and subsequent hypercarbia. The flow of CO2 used
to maintain pneumoperitoneum, might be absorbed
through the vessels of the peritoneum thus increas-
ing the risk of acidosis or hemodynamic alteration.
Moreover, the high pressures in the abdominal cav-
ity are transmitted to the thorax by pushing up the
diaphragm, thus, reducing the power of mechanical
ventilation in a already compromised lungs.
Physiologic changes that accompany COPD during
pneumoperitoneum include reduction in dynamic
compliance and reduction in functional residual cap-
acity, increasing risk of atelectasis, hypoxemia and
subsequent respiratory failure [9–11]. By another
point of view, although, open surgery has probably
a less impact on cardiopulmonary function during
the operative time in comparison to minimally inva-
sive surgery, postoperative course of patients having
open surgery is highly demanding. In comparison to
laparoscopy open surgery results in higher postop-
erative pain levels, longer length of hospital stay as
well as the higher risk of developing postoperative
complications [5]. All these points might impact on
the outcomes of frail patients, thus, increasing the
overall morbidity.

As demonstrated in the study considered,
patients having laparoscopy experience better out-
comes that patients having open surgery for various
surgical indications. Using a propensity matching
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algorithm the Authors performed a fair comparison
between groups, thus, reducing the risk of possible
allocation biases. The present study highlighted that
COPD should not be considered a contraindication
for laparoscopic surgery. In fact, patients with
COPD having laparoscopy have improved outcomes
in comparison to patients with COPD having open
procedures [6]. Similar conclusions have been
recently reported in another large retrospective
study focusing on hysterectomy [12]. Obviously, the
choice to have an approach rather than another
should include a careful evaluation of patients’ risk
factors. As the Author reported laparoscopy should
not be denied in patients with COPD. Further evi-
dence is needed to better understand changes in car-
diopulmonary functions in patients’ submitted to
minimally invasive surgery and to assess pros and
cons regarding the utilization of minimally inva-
sive surgery.

DECLARATION OF INTEREST

The authors report no conflict of interest. No fund-
ing sources supported this investigation.

REFERENCES

[1] Bogani G, Raspagliesi F. Minimally invasive nerve-
sparing radical hysterectomy: a win-win scenario. J
Invest Surg. 2018;16:1–2. doi:10.1080/08941939.2017.

[2] Inokuchi M, Tanioka T, Nakagawa M, Okuno K, Gokita
K, Kojima K. Laparoscopic distal gastrectomy is feasible
in very elderly patients as compared with open distal
gastrectomy. J Invest Surg.2017;22:1–7. doi:10.1080/
08941939.2017.1355025.

[3] Kim DJ, Kim W, Lee JH. Technical feasibility of enterot-
omy closure with knotless barbed suture material (V-Loc
180) in esophagojejunostomy using linear stapler during
totally laparoscopic total gastrectomy for gastric cancer.
J Invest Surg. 2017;30(4):260–264.

[4] Bogani G, Ditto A, Martinelli F, et al. Investigating the
role of minimally invasive radical hysterectomy in
cervical cancer. J Invest Surg. 2018;2:1–2. doi:10.1080/
08941939.2018.1505010.

[5] Bogani G, Multinu F, Dowdy SC, et al. Incorporating
robotic-assisted surgery for endometrial cancer staging:
analysis of morbidity and costs. Gynecol Oncol. 2016;
141(2):218–224. doi:10.1016/j.ygyno.2016.02.016.

[6] Singh S, Merchange AM. A propensity score-matched
analysis of laparoscopic versus open surgery in patients
with COPD. J Invest Surg. In press.

[7] Bogani G, Uccella S, Cromi A, et al. Low vs standard
pneumoperitoneum pressure during laparoscopic hyster-
ectomy: prospective randomized trial. J Minim Invas
Gynecol. 2014;21(3):466–471. doi:10.1016/j.jmig.2013.12.09.

[8] Covotta M, Claroni C, Torregiani G, et al. A prospective,
randomized, clinical trial on the effects of a valveless
trocar on respiratory mechanics during robotic radical
cystectomy: a pilot study. Anesth Analg. 2017;124(6):
1794–1801. doi:10.1213/ANE.0000000000002027.

[9] Chen YQ, Xie YY, Wang B, Jin XJ. Effect of stellate
ganglion block on hemodynamics and stress responses
during CO2-pneumoperitoneum in elderly patients. J
Clin Anesth. 2017;37:149–153. doi:10.1016/j.jclinane.
2016.12.003.

[10] Antoniou EA, Kairi E, Margonis GA, et al. Effect of
increased intra-abdominal pressure on liver histology
and hemodynamics: an experimental study. In Vivo.
2018;32:85–91.

[11] Sujatha-Bhaskar S, Alizadeh RF, Inaba CS, et al.
Respiratory complications after colonic procedures in
chronic obstructivepulmonary disease: does laparoscopy
offer a benefit? Surg Endosc. 2018;32(3):1280–1285. doi:
10.1007/s00464-017-5805-5.

[12] Galvis JN, Vargas MV, Robinson HN, et al. Impact of
chronic obstructive pulmonary disease on laparoscopi-
chysterectomy outcome. JSLS. 2019;23(1):pii: e2018.00089.

2 V. Figgiaconi et al.

Journal of Investigative Surgery

https://doi.org/10.1080/08941939.2017
https://doi.org/10.1080/08941939.2017.1355025
https://doi.org/10.1080/08941939.2017.1355025
https://doi.org/10.1080/08941939.2018.1505010
https://doi.org/10.1080/08941939.2018.1505010
https://doi.org/10.1016/j.ygyno.2016.02.016
https://doi.org/10.1016/j.jmig.2013.12.09
https://doi.org/10.1213/ANE.0000000000002027
https://doi.org/10.1016/j.jclinane.2016.12.003
https://doi.org/10.1016/j.jclinane.2016.12.003
https://doi.org/10.1007/s00464-017-5805-5

	Investigating the Role of Minimally Invasive Surgery in Patients with Chronic Pulmonary Disease
	DECLARATION OF INTEREST
	References


