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Introduction

Just over one century ago, the Cesarean operation was almost ex-
clusively performed on a dead or dying mother to remove an infant,
either dead or alive. During this time, it was avoided because of its
high mortality rate [1]. The beginning of the 20th century was met
with newer surgical developments, leading to the conservative Ce-
sarean section introduced by Max Sanger [2] in Prague and the lower
transverse uterine segment incision by Munro Kerr (1868-1960) [3,4]
in Scotland. These contemporaneous operative techniques significant-
ly reduced maternal mortality and morbidity. Sanger and Kerr laid
the foundation for the Cesarean surgical procedures as practiced and
modified over the past five decades, during which time improved ma-
ternal safety became achievable with antibiotic use, blood transfusion
availability, anesthesia and high-standard neonatal care.

Today, Cesarean section is the most common operation in the
United States, plateauing at 30-33% during the past decade [5], while
the global rate has doubled from 10% to 21% during the past two
decades with an increasing annual rate of 4% [6]. These disparities
vary from 4% in some sub-Saharan African localities to 80% in others
in Brazil [7]. Concurrent with the increasing global rates is an esca-
lating post-Cesarean complication rate ranging from life-altering to
life-threatening injuries [8,9]. While aggressive research and clinical
applications abound in treating post-Cesarean sequelae [10,11], much
work remains to uncover their etiology and offer preventative strate-
gies.
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Antoine and Timor-Tritsch, authors of the original article “A new
era in teaching: how advanced optical recording technology could
change the post-Cesarean delivery complication conundrum,” pub-
lished in the American Journal of Obstetrics and Gynecology, Mater-
nal-Fetal Medicine in November 2022, introduced a high-definition
optical recording system to highlight Cesarean operative steps and
surgical techniques and to give further insight into the underlying fac-
tors leading to long-term post-Cesarean sequelae [12].

History

In a historical overview of the Cesarean section, Antoine and
Young captured more than one hundred years of surgical develop-
ment of operative delivery [13]. They reported that in 1920 through
1970, the Cesarean uterine techniques in use were predominantly the
work of Sanger and Kerr with a suprapubic transverse skin incision
as described by German obstetrician Hermann Johannes Pfannenstiel
[14]. In the 1970s, Michael Stark introduced an abdominal incision at
Misgav-Ladach Hospital in Jerusalem based on the surgeon Joel-Co-
hen method for hysterectomy [15] and adapted a similar technique to
Cesarean section [16]. His approach restricts the use of sharp instru-
ments, prefers blunt entries, reduces blood loss, requires less suture
material and results in time-saving.

Hundreds of publications in the past five decades have favorably
compared the Misgav-Ladach method to the Pfannenstiel-Kerr for
quick recovery, less post-operative analgesia requirement, and time
and cost savings [17-19]. While these studies address short-term
complications, there have been warnings of a lack of knowledge on
long-term sequelae and the need for further research [20,21]. Despite
the lack of conclusive evidence on future outcomes however, the
Misgav-Ladach method has been proposed for universal use [22] and
integrated into the commentary for standardizing Cesarean delivery
surgical techniques [23]. The later proposal emphasized time and cost
savings and the lack of a clear benefit compared to other methods.
It has gained popularity in most Obstetrics and Gynecology resident
training and is supported by present leaders in our field.

Long-Term Complications

Although Cesarean delivery (CD) is considered a safe procedure,
it can also lead to immediate and long-term health effects and com-
plications, which may affect women, children, and future pregnancies
[8,9]. With millions of Cesareans performed annually, the long-term
sequelae are alarming and mounting globally. A recent survey among
obstetricians in one institution illustrates various techniques are em-
ployed without concern for potential adverse sequelae [24]. These
include Cesarean scar pregnancy, placenta accreta spectrum, uterine
rupture in future pregnancies, infertility, irregular bleeding, and pel-
vic pain in non-pregnant women. Complex management strategies
have been formulated and actively researched to improve outcomes
for mothers and newborns [10,11]. Laparoscopy, hysteroscopy, and
other interventions have become critical to enhance the lifestyle of
affected women [25]. In countries with minimal resources, the mater-
nal mortality associated with PAS is disproportionately high [26]. The
common risk factor linking these post-Cesarean health effects is the
Cesarean surgical technique and subsequent healing [27-29].
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The call for standardizing the Cesarean delivery technique high-
lights the urgent need to examine the method of individual obstetri-
cians and accountability for maternal outcomes. Dahlke et al., em-
phasized their proposed approach’s short-term benefits and endorsed
omitting established steps, primarily for cost and time savings [23].
The emphasis on time savings in particular creates a generation of
surgeons fixated on the finish line without adequate consideration of
long-term risks and adverse maternal outcomes (Table 1).

Table 1: Five minute-long Cesarean section.

The pathophysiology of these consequences remains unsettled.
The absence of statistical evidence of the benefit of harmless surgical
steps is not necessarily proof of the evidence of absence justification.
As for costs associated with severe adverse outcomes [30], no avail-
able data incorporates them in analyzing the alleged benefits of any
proposed technique. The argument is simple however: time savings
and cost in the operating room do not necessarily predict optimal out-
comes. A century ago, the pioneers of Cesarean section emphasized
avoiding the endometrium/decidua in the uterine closure [2-4]. This
practice was universally standard until the 1970s when attention be-
came focused on hurrying surgical techniques and unsound time/cost
savings while omitting the additional effort required to exclude the
endometrium in the uterine closure. However, a specific “Endome-
trium-Free Uterine Closure Technique” (EFCT) has been well doc-
umented as a risk reduction of abnormal placentation in subsequent
pregnancies [29] and is associated with fewer and less severe uterine
scar defects when compared with closures with unknown or endome-
trium inclusion [28].

An indiscriminate single-layer uterine closure is a risk factor for
uterine scar defect [27]. These studies strengthened the rationale for
layer-to-layer approximation and endometrium exclusion at closure
[31]. In today’s practice and training however, consideration of the
endometrium is mostly abandoned despite supporting research. Fur-
thermore, the suggested omission of closing the peritoneal layers is
premature, particularly as adhesion formation and related complica-
tions still need to be better understood [32,33]. We are confronted
with increasing maternal morbidities and even death related to Cesar-
ean deliveries, with limited explanation, misinterpretation of evidence
while facing rushed changes in operative technique. A prematurely
enforced technique on obstetricians would discourage accountabili-
ty, promote blind adherence and venerate surgical haste rather than
sound surgical principles. Wrong standardization is far worse than no
standardization. Further high-quality research is required before es-
tablished sound surgical principles can be abandoned.
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The present-day technique of blunt stretching leading to layers not
identified nor preserved does not consider the impact on long-term
complications. A Gravida 2 Para 2, who underwent a primary CD un-
der a recorded time of five minutes (Table 1) and a secondary CD for
a ruptured uterus during a trial of labor, exemplifies the short-term
benefits but also the costly long-term complications. This practice,
which is not regulated, quantified by the medical community, or un-
derstood by the patients, merits further investigation, and the record-
ing telescope can provide an effective tool to evaluate the account-
ability of surgical steps to subsequent outcomes and adds objectivity
and transparency to our conventional research armamentarium. The
introduction of video-photography documentation provides factual
photographs of the healing result of specific surgical steps. Credible,
unbiased follow-up documentation of any surgical step would further
validate its worth for use in obstetrics. This latest tool pushes bound-
aries in research and education to expose the root causes of long-
term post-Cesarean complications and ultimately improve maternal
outcomes.
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