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Whenever we associate the terms “pregnancy” and “surgery”, we tend to first think to
cesarean sections.

However, there are many issues related to surgery and pregnancy, the first one being
whether we have to perform non-obstetric surgery during pregnancy and what effect this
can have on obstetric outcomes.

Non-obstetric surgical procedures during pregnancy represent a prominent fear of
all surgeons. These are not common procedures due to (a) the intrinsic low incidence of
the conditions requiring not deferrable surgery; and (b) the fact that during pregnancy,
all attempts to avoid surgery using medical treatments are tried [1]; however, surgery is
sometimes necessary, and an incidence of 0.75% has been reported [2]. Different types of
surgeries have been performed during gestation. Of interest, the majority of the data come
from appendectomies, which are considered to be safe procedures in all trimesters [3-5].
According to different studies, appendectomy rates are reported to range between 0.04 and
0.2% [6].

A multidisciplinary team including Obstetricians, Neonatologists, Anesthesiologists,
and Surgeons should be involged to manage women requiring non-obstetrical surgical
procedures during pregnancy [7]. Adapting anesthetic procedures and surgical techniques
may be needed due to the physiological and anatomical changes related to pregnancy, as
well as fetal concerns [8,9]. There is no evidence that in utero human exposure to sedative
or anesthetic drugs might have an effect on the developing fetal brain, and there are no
animal data showing an effect with exposure durations limited to less than three hours [7].

The choice of the surgical technique depends on the patient’s medical condition,
gestational age, surgeon’s skills, and surgical goals and needs. Laparoscopy is considered,
for the non-pregnant population, a standard of care in many cases if performed by a
skilled surgeon. Of interest, laparoscopy offers the same advantages to the pregnant as
to the non-pregnant woman (decreased analgesic use, a shorter hospitalization time, and
faster recovery) [10] and can be performed safely during pregnancy [11]. The American
College of Obstetricians and Gynecologists (ACOG) recommends that a pregnant woman
should never be denied a necessary surgery or have that surgery delayed regardless of
the trimester of pregnancy because this can adversely affect the pregnant woman and her
fetus [7]. Moreover, due to the risk of preterm delivery when performing non-obstetric
surgeries during pregnancy, corticosteroid administration for fetal lung maturity should be
considered for women carrying preterm viable fetuses, and patients should be monitored
in the perioperative period for symptoms or signs of preterm labor [7].

The second serious issue relates to how to avoid surgeries that should not be per-
formed, such as surgical procedures involving the uterus reducing the potential negative
effect of uterine surgery on subsequent pregnancies. In this second group of conditions,
the efforts to reduce the incidence of a first cesarean section as well to increase the rate of
trial of labor after cesarean (TOLAC) should be included. Cesarean delivery is the most
common surgery worldwide, and in the United States, nearly one-third of pregnant women
deliver by cesarean section [12]. Of the nearly 3.5 million women who deliver in the United
States every year, 520,000 discuss whether to attempt a TOLAC or deliver by an elective
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cesarean. Repeated cesareans are responsible for a significant part of the cesarean delivery
rate [13]. Over the last 20 years, we observed a reduction of women choosing to undergo a
TOLAC, with the rate having declined from 28% in 1996 to 12% in 2015 [14].

A population-based study found that the risk of severe maternal morbidities associated
with cesarean delivery (hemorrhage requiring hysterectomy or blood transfusion, uterine
rupture, acute renal failure, shock, cardiac arrest, venous thromboembolism, sepsis, in-
hospital wound disruption or hematoma, anesthetic complications, and assisted ventilation)
compared to vaginal delivery was threefold higher in women undergoing a cesarean (2.7%
versus 0.9%, respectively) [15]. In addition, there are concerns regarding the long-term
risks associated with cesarean sections, with particular attention given to those associated
with future pregnancies. Placental abnormalities, such as placenta previa and/or accreta
spectrum in subsequent pregnancies show an increased incidence with each cesarean
delivery. This incidence raises from 1% with one prior cesarean section to around 3% in
women undergoing their third or more surgeries. Of great interest, after three cesarean
deliveries, the risk that a placenta previa will be complicated by accreta spectrum conditions
is nearly 40% [16].

In an effort to reduce the rate of primary cesarean deliveries, there is also an instrument
represented by external cephalic version, to be performed in those women whose fetuses are
in non-cephalic presentation. A breech presentation occurs in approximately 3—4% of term
pregnancies [17], and there is a high cesarean delivery rate for breech presentations. An
external cephalic version provides an option of reducing cesarean delivery rate, although
the implementation of the maneuver varies, with an estimated 20-30% of eligible women
not being offered the maneuver due to the absence of personnel with expertise [18].

In conclusion, surgery can be performed during pregnancy for non-obstetric reasons,
while unnecessary obstetric surgeries that create a risk for subsequent pregnancies need to
be avoided, putting all efforts into implementing an adequate counseling process for preg-
nant women and increasing the operators’ expertise in order to improve future outcomes.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1.

10.

11.

Schwarzman, P.; Baumfeld, Y.; Bar-Niv, Z.; Baron, ]J.; Mastrolia, S.A.; Sheiner, E.; Mazor, M.; Hershkovitz, R.; Weintraub, A.Y.
The effect of non-obstetric invasive procedures during pregnancy on perinatal outcomes. Arch Gynecol Obs. 2015, 292, 603-608.
[CrossRef] [PubMed]

Mazze, R.I; Kallen, B. Reproductive outcome after anesthesia and operation during pregnancy: A registry study of 5405 cases.
Am. J. Obs. Gynecol. 1989, 161, 1178-1185. [CrossRef]

De Bakker, ].K.; Dijksman, L.M.; Donkervoort, S.C. Safety and outcome of general surgical open and laparoscopic procedures
during pregnancy. Surg. Endosc. 2011, 25, 1574-1578. [CrossRef] [PubMed]

Jeong, ].S.; Ryu, D.H.; Yun, H.Y,; Jeong, E.H.; Choi, ].W.; Jang, L.C. Laparoscopic appendectomy is a safe and beneficial procedure
in pregnant women. Surg. Laparosc. Endosc. Percutan. Tech. 2011, 21, 24-27. [CrossRef] [PubMed]

Corneille, M.G.; Gallup, T.M.; Bening, T.; Wolf, S.E.; Brougher, C.; Myers, ].G.; Dent, D.L.; Medrano, G.; Xenakis, E.; Stewart, R.M.
The use of laparoscopic surgery in pregnancy: Evaluation of safety and efficacy. Am. J. Surg. 2010, 200, 363-367. [CrossRef]
[PubMed]

Freeland, M.; King, E.; Safcsak, K.; Durham, R. Diagnosis of appendicitis in pregnancy. Am. J. Surg. 2009, 198, 753-758. [CrossRef]
[PubMed]

ACOG Committee. Opinion No. 474. Nonobstetric surgery during pregnancy. Obstet. Gynecol. 2011, 117, 420-421. [CrossRef]
[PubMed]

Cohen-Kerem, R.; Railton, C.; Oren, D.; Lishner, M.; Koren, G. Pregnancy outcome following non-obstetric surgical intervention.
Am. ]. Surg. 2005, 190, 467-473. [CrossRef] [PubMed]

Olsen, E.A.; Brambrink, A.M. Anesthetic neurotoxicity in the newborn and infant. Curr. Opin. Anaesthesiol. 2013, 26, 535-542.
[CrossRef] [PubMed]

Biscette, S.; Yoost, J.; Hertweck, P.; Reinstine, J. Laparoscopy in pregnancy and the pediatric patient. Obstet. Gynecol. Clin. North
Am. 2011, 38, 757-776. [CrossRef] [PubMed]

Fatum, M.; Rojansky, N. Laparoscopic surgery during pregnancy. Obstet. Gynecol. Surv. 2001, 56, 50-59. [CrossRef] [PubMed]


http://doi.org/10.1007/s00404-015-3689-y
http://www.ncbi.nlm.nih.gov/pubmed/25804519
http://doi.org/10.1016/0002-9378(89)90659-5
http://doi.org/10.1007/s00464-010-1441-z
http://www.ncbi.nlm.nih.gov/pubmed/21052721
http://doi.org/10.1097/SLE.0b013e3182051e44
http://www.ncbi.nlm.nih.gov/pubmed/21304384
http://doi.org/10.1016/j.amjsurg.2009.09.022
http://www.ncbi.nlm.nih.gov/pubmed/20800715
http://doi.org/10.1016/j.amjsurg.2009.05.023
http://www.ncbi.nlm.nih.gov/pubmed/19969125
http://doi.org/10.1097/AOG.0b013e31820eede9
http://www.ncbi.nlm.nih.gov/pubmed/21252774
http://doi.org/10.1016/j.amjsurg.2005.03.033
http://www.ncbi.nlm.nih.gov/pubmed/16105538
http://doi.org/10.1097/01.aco.0000433061.59939.b7
http://www.ncbi.nlm.nih.gov/pubmed/23995065
http://doi.org/10.1016/j.ogc.2011.10.001
http://www.ncbi.nlm.nih.gov/pubmed/22134021
http://doi.org/10.1097/00006254-200101000-00025
http://www.ncbi.nlm.nih.gov/pubmed/11140864

J. Clin. Med. 2022, 11, 5095 30f3

12.

13.

14.

15.

16.

17.

18.

Curtin, S.C.; Gregory, K.D.; Korst, L.M.; Uddin, S.F. Maternal Morbidity for Vaginal and Cesarean Deliveries, According to
Previous Cesarean History: New Data From the Birth Certificate, 2013. Natl. Vital. Stat. Rep. 2015, 64, 1-13. [PubMed]
Grobman, W.A,; Lai, Y,; Landon, M.B.; Spong, C.Y.; Rouse, D.].; Varner, M.W.; Caritis, S.N.; Harper, M.; Wapner, RJ;
Sorokin, Y.; et al. The change in the rate of vaginal birth after caesarean section. Paediatr. Perinat. Epidemiol. 2011, 25, 37-43.
[CrossRef] [PubMed]

Landon, M.B.; Hauth, J.C; Leveno, K.J.; Spong, C.Y.; Leindecker, S.; Varner, M.W.; Moawad, A.H.; Caritis, S.N.; Harper, M.;
Wapner, R.J.; et al. Maternal and perinatal outcomes associated with a trial of labor after prior cesarean delivery. N. Engl. . Med.
2004, 351, 2581-2589. [CrossRef] [PubMed]

Liu, S.; Liston, R M.; Joseph, K.S.; Heaman, M.; Sauve, R.; Kramer, M.S. Maternal mortality and severe morbidity associated with
low-risk planned cesarean delivery versus planned vaginal delivery at term. CMA]J 2007, 176, 455-460. [CrossRef] [PubMed]
Silver, R.M.; Landon, M.B.; Rouse, D.J.; Leveno, K.J.; Spong, C.Y.; Thom, E.A.; Moawad, A.H.; Caritis, S.N.; Harper, M;
Wapner, R.].; et al. Maternal morbidity associated with multiple repeat cesarean deliveries. Obstet. Gynecol. 2006, 107, 1226-1232.
[CrossRef] [PubMed]

Hofmeyr, G.J.; Kulier, R.; West, H.M. External cephalic version for breech presentation at term. Cochrane Database Syst. Rev. 2015, 4.
[CrossRef]

Vlemmix, F; Rosman, A.N.; te Hoven, S.; van de Berg, S.; Fleuren, M. A ; Rijnders, M.E.; Beuckens, A.; Opmeer, B.C.; Mol, BW.;
Kok, M. Implementation of external cephalic version in the Netherlands: A retrospective cohort study. Birth 2014, 41, 323-329.
[CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/26046963
http://doi.org/10.1111/j.1365-3016.2010.01169.x
http://www.ncbi.nlm.nih.gov/pubmed/21133967
http://doi.org/10.1056/NEJMoa040405
http://www.ncbi.nlm.nih.gov/pubmed/15598960
http://doi.org/10.1503/cmaj.060870
http://www.ncbi.nlm.nih.gov/pubmed/17296957
http://doi.org/10.1097/01.aog.0000219750.79480.84
http://www.ncbi.nlm.nih.gov/pubmed/16738145
http://doi.org/10.1002/14651858.CD000083.pub3
http://doi.org/10.1111/birt.12133
http://www.ncbi.nlm.nih.gov/pubmed/25288341

	References

