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Abstract

The uterine rupture is a dramatic obstetrical event, fortunately unusual. Unfortunately, onset is often sudden,
very often during pregnancy, in the third trimester, and during labor. The uterine rupture depends on a number
of biological and mechanical factors, in which the muscular scarring process is the main responsible factor. The
biology of uterine muscle scarring depends on a set of biomolecular processes involving growth factors, neuro-
transmitters, neoangiogenesis, deposition and reabsorption of collagen fibers, ect. Any interference in this
precess creates the conditions for the uterine rupture, which occurs under contract, during the maximum muscu-
lar tension. Separation of the fibers almost always involves a traumatic vascular interruption with copious haem-
orrhage. Here is why uterine rupture is a very rare event, but very dangerous for the life of the woman and the

fetus inside it.
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Introduction

Uterine rupture is an uncommon but life-
threatening obstetric complication. It leads to
high maternal and perinatal morbidity and mor-
tality, and it is complete or incomplete. It may
be incomplete, when uterine serosa remains in-
tact, or complete, in cases of disruption of the
full-thickness of uterine wall including uterine
serosa, thus resulting in a direct connection be-
tween the peritoneal space and the uterine cavi-
ty with or without protrusion or expulsion of
the fetus and/or placenta into the peritoneal
cavity. The uterine rupture may be spontane-
ous, traumatic or the result of the scar dehis-
cence (Guseh et al. 2016, 255-67).

It can either occur in women with (Gardeil,
Daly et Turner 1994, 107-10) a native, un-
scarred uterus or a uterus with a surgical scar
from previous surgery.
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It can occur during pregnancy, early in labor or
following the prolonged labor, most frequently
near or at term. Rarely, uterus can rupture dur-
ing early to mid-pregnancy (Guseh et al. 20106,
255-67).

Any surgical insult to the uterus can lead to
uterine dehiscence and rupture. Nevertheless,
different surgical procedures and techniques
may cause a different healing process, thus
causing differences in the uterine rupture rate.
Anyway, the initial symptoms and signs of uter-
ine rupture are typically nonspecific, which
makes the diagnosis difficult and sometimes de-
lays definitive therapy. From the time of diag-
nosis to delivery, generally only 10-37 minutes
are available before clinically significant fetal
morbidity becomes inevitable. Fetal morbidity
occurs as a result of catastrophic hemorrhage,
fetal anoxia, or both (Nahrum et Pham).
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Incidence

From 1976-2012, 25 peer-reviewed publications
described the incidence of uterine rupture, and
these reported 2,084 cases among 2,951,297
pregnant women, yielding an overall uterine
rupture rate of 1 in 1,146 pregnancies (0.07%)
(Nahrum et Pham).

The overall incidence of uterine rupture pub-
lished from less developed countries is 9.3% of
deliveries; in fact in developing countries this
rate is much higher than in the developed coun-
tries for obstructed labor (Rajaram, Agrawal et
Swain 2017, 7-10).

In the Second Report on Confidential Enquir-
ies into Maternal Deaths in South Africa 1999—
2001, ruptured uterus caused 6.2% of deaths
due to direct causes and 3.7% of all deaths
(1.9% due to rupture of an unscarred uterus
and 1.8% due to rupture of a scarred uterus)
(Gilmezoglu et al. 2004, 10).

No estimates exist to assess the magnitude of
this potentially life-threatening condition.

Ofir et al found that the risk for uterine rupture
among women who had not undergone previ-
ous Cesarean section (CS) is 0.02%, and overall
risk of uterine rupture is 0.035% of all singleton
deliveries (Ofir et al. 2004, 425-29).

The reported incidence of the uterine rupture
of an unscarred uterus in developed world is
near 1:10000-20000 deliveries (Parant 2012,
803-16). In developing countries, the published
incidence of uterine rupture varies from 1,45 to
25%, with 25% in Ethiopian woman with ob-
structed labor (Berhe et Wall 2014, 695-707).

A 10-year Irish study by Gardeil et al showed
that the overall rate of unscarred uterine rup-
ture during pregnancy was 1 per 30,764 deliver-
ies (0.0033%). No cases of uterine rupture oc-
curred among 21,998 primigravidas, and only 2
(0.0051%) occurred among 39,529 multigravi-
das with no uterine scar (Guseh et al. 2016,
255-67).

A meta-analysis of 8 large, modern (1975-2009)
studies from industrialized countries revealed
174 uterine ruptures among 1,467,534 deliver-
ies. This finding suggests that the modern rate
of unscarred uterine rupture during pregnancy
1s 0.012% (1 in 8,434). This rate of spontaneous
uterine rupture has not changed appreciably
over the last 50 years, and most of these events
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occur at term and during labor. An 8-fold in-
creased incidence of uterine rupture of 0.11%
(1 in 920) has been noted in developing coun-
tries, with this increased incidence of uterine
rupture having been attributed to a higher-than-
average incidence of neglected and obstructed
labor due to inadequate access to medical care
(Nahrum et Pham).

Schrinsky and Benson reported 22 cases of
uterine rupture in gravidas with unscarred uteri.
Nineteen occurred during labor (86%), and 3
occurred before labor (14%). This percentage
was markedly different from that of gravidas
with a previous uterine scar, for whom the tim-
ing of uterine rupture between labor and the
antepartum period was nearly evenly distributed
(Schrinsky et Benson 1978, 217-32).

Author conduced a review to evaluate the over-
all incidence of rupture of a uterus with a pre-
vious CS scar for World Health Organization
(WHO). For unselected pregnant women, the
prevalence of uterine rupture reported was con-
siderably lower for community-based (median
0.053, range 0.016-0.30%) than for facility-
based studies (0.31, 0.012-2.9%). The preva-
lence tended to be lower for countries defined
by the United Nations as developed than the
less or least developed countries. For women
with previous caesarean section, the prevalence
of uterine rupture reported was in the region of
1%. Only one report gave a prevalence for
women without previous caesarean section,
from a developed country, and this was ex-
tremely low (0.006%) (Gulmezoglu et al. 2004,
10).

Currently, the problem of uterine rupture is re-
lated, for developing countries, to the increas-
ing rate of cesarean delivery. The increasing
number of woman presenting with scared uter-
us either from Cesarean Section (CS) or uterine
surgery leads to an increase in the number of
women exposed to the uterine rupture risk.

A Norwegian study published in the Journal has found
that for women with previons CS, the risk of uterine
rupture was 8 times higher after trial of labour (IOL)
than at repeated elective CS. Induction of labor (using
prostaglandins) was associated with the highest risk of
uterine rupture (Al-Zirqi et al. 2010, 809-20).

The American college of Obstetricians and Gy-
necologists (ACOG) estimated the risk of uter-
ine rupture in women with a previous CS and
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concluded that the lower segment caesarean
scar has a minimum risk (0.2-1.5%) of rupture
during vaginal delivery (AA. VV. 1999, 201-8).
Canadian study, trial of labor following previ-
ous CS was associated with increased risk of
uterine rupture (by 0.56%), but fewer maternal
deaths than elective CS (1.6 vs 5.6 per 100,000)
(Wen et al. 2004, 1263-69).

A trial of labor following a previous CS increas-
es the risk of uterine rupture compared to the
elective repeat cesarean section. The risk is also
influenced by the number of previous cesarean
deliveries and on whether the labor is induced,
augmented or spontancous. The inter-delivery
interval may also influence this risk.

In a study by Lydon-Rochelle et al of 10 789
patients with a single previous CS, who later la-
bored spontaneously in singleton pregnancy,
the uterine rupture rate was 0.52% (Lydon-
Rochelle et Cahill 2010, 249-57).

In cases of trial of labor in women with previ-
ous low vertical scar uterine rupture rate is
1.1% and the trial of labor following previous
CS with unknown type of cesarean scar is asso-
ciated with the rate of 0.56% of uterine rupture
(Nahrum et Pham).

Risk factors for uterine rupture

The major characteristics for determining the
risk of uterine rupture in pregnant are listed be-
low.

Uterine status is either unscarred or scarred.
Scarred status may include previous cesarean
delivery, including the following: single low
transverse (further subcategorized by 1-layer or
2-layer hysterectomy closure); single low verti-
cal; classic vertical; multiple previous cesarean
deliveries (Nahrum et Pham).

Scarred status may also include previous laparoscopic or
laparotomic - myomectomy —(Hagneré et al. 2011,
162-65).

In case of uterine rupture, uterine morphology may be
regular or may involve a congenital uterine anomaly
(Shahid et al. 2010, 121-25). Pregnancy considera-
tions include the following traditional risk factors: grand
multiparity, — maternal — age,  placentation  (accreta,
percreta, increta, previa, abruption), cornual (or angu-
lar) pregnancy, uterine overdistension (multiple gestation,
polybydrammnios), dystocia, fetal macrosmia, contracted

JDREAM.indd 63

pelvis, gestation longer than 40 weeks, trophoblastic in-
vasion of the myometrinm (Ofir et al. 2003,
1042 -46).

The risk factors for labor are as follows: patient not in
labor, patient with spontaneous labor, induced labor -
with oxytocin, with prostaglandins, angmentation of la-
bor with oxytocin, duration of labor and obstructed la-
bor (Goyal 2009, 1117 -23).

Obstetric management risk factors for uterine rupture
include the following: operative delivery (forceps or vacu-
um); intrauterine manipulation (external cephalic ver-
sion, internal podalic version, breech extraction, shoulder
dystocia, manual extraction of placenta); fundal pressure
(i.e. Kristeller manenver) (LANG et LLANDON
2010, 237 -51).

Uterine trauma linked to uterine ruptures are the fol-
lowing: direct uterine tranma (eg, motor vehicle accident,
fall), violence (eg, gunshot wound, blunt blow to abdo-
men), rupture of the unscarred wuterns (Uccella et al.
2011).

The normal, unscarred uterus is least suscepti-
ble to rupture. Grand multiparity, neglected la-
bor, malpresentation, breech extraction, and
uterine instrumentation are all predisposing fac-
tors for uterine rupture (Guseh et al. 2016,

255-67).

The problem of nterine scar

Women with prior myomectomy or prior tradi-
tional CS often have an early cesarean delivery
because of concern for uterine rupture. The
problem is related to the quality of the uterine
scar. Unfortunately, until now, nobody has
been able to perform the "in vivo studies" on
the uterine muscle, the myometrium, as it is not
easy to make a monitoring of a scar tissue
which the myometrium, appropriately, all stud-
ies performed are indirectly, by growth factors
and proteins, by imaging, or by other non-
invasive methods. All studies conducted so far
have the limitation of poor biological reliability.
The problem is not of simple solution in that
the uterine scar is the weak of the myometrium,
which, subjected to the contraction stress, can
suddenly breaking down. Unfortunately, we
must be content of reports and investigations
on overall and selected rates of uterine rup-
tures. In fact, the rate of uterine rupture recent-
ly published in developed countries following
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classical cesarean delivery is 0.88 %, which is
much lower than the quoted rate of up to 9% in
women with prior classical cesarean who labor
(Gilmezoglu et al. 2004, 10).

This is probably due to elective late preterm de-
livery in such cases. The frequency of uterine
rupture following prior classical cesarean deliv-
ery in labor is 1.8% (Gyamfi-Bannerman et al.
2012, 1332-37).

The uterine rupture rate in women with previ-
ous classic, inverted T or | incision who either
refused repeat cesarean delivery or presented in
labor in Landon et al study was 1.9% (Landon

et Lynch 2011, 257-61).

Uterine rupture after nryomectonzy

The same trend is followed for delivery for
women with prior myomectomy because it is
thought that the scar from myomectomy is
functionally equivalent to the scar from classical

cesarean delivery (Qahtani 2013, 214-19).

One of the first author who investigated uterine
ruptures after myomectomy was, in 1964, Gar-
net who identified 3 (4%) uterine ruptures
among 83 women who had scars from a previ-
ous abdominal myomectomy (Garnet 1964,
898-905).

The prevalence of uterine rupture following
myomectomy - all types of surgery — is 0.79 %
and it is comparable with that after cesarean
section. Based on the available evidence, there
is no significant difference between the inci-
dences of a rupture during pregnancy following
a laparoscopic (1.2 %) versus an open myomec-
tomy (0.4 %) (Claeys et al. 2014, 197-200).

It is not clear whether the laparoscopic proce-
dure is associated with higher risk of subse-
quent rupture or, whether, these cases are being
more systematically reported. It is also clear
that the location and size of the fibroids might
affect the likelihood of uterine rupture follow-
ing previous myomectomy, and the difference
may be partially explained by confounding fac-
tors. Between 1970 and 2013, there has been an
overall increase in the CS rates leading to a
higher primary C-section rate in the last two
decades (the “era of laparoscopy”) compared to
the era of open surgery. Indeed, in the last two
decades, the laparoscopic approach has become
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the preferred technique, with laparoscopic su-
turing requiring more than average technical
expertise. Furthermore, it is striking to observe
that a uterine rupture in a woman following a
myomectomy almost exclusively occurs during
pregnancy and very exceptionally during active
labor, as opposed to following a prior cesarean
section. This can be explained to differences in
the site of the incision with the majority of my-
omectomies being done in the corporeal part of
the womb as opposed to the lower uterine
segment in the case of cesarean delivery. Thus,
Claeys et al concluded that the risk of a uterine
rupture following a myomectomy regardless of
the technique used seems very rare (less than 1
% of the ongoing pregnancies) (Claeys et al.
2014, 197-200).

Literature data suggest that the overall uterine
rupture rate following myomectomy is 0.2%
(Claeys et al. 2014, 197-200).

A true evaluation of the uterine rupture rate af-
ter endoscopic myomectomy is difficult, as in-
formation about this comes, primarily, from
case reports (Pistofidis et al. 2012).

Anyway, uterine rupture following myomecto-
my is one of the major complications of myo-
mectomy. In the light of advanced age of ob-
stetric population, there is a potential risk of
uterine rupture on the site of previous myo-
mectomy scar. Both myomectomy and CS can
be, either directly or indirectly, predisposing
factors of abnormally invasive placenta, influ-
encing the risk of uterine rupture. The influence
of myomectomy technique on the incidence of
the rupture is still a matter of debate, even if
Tinelli et all published studies showing the re-
duced incidence of uterine rupture by
intracapsular myomectomy myometrial sparing
(Tinelli et al. 2016, 129-39).

The myometrial healing following myomecto-
my is affected by the method and/or instru-
mentation used during surgery. Uterine inci-
sion, achievement of hemostasis and closing the
myometrial defect, the extent of tissue damage
(influenced by myoma characteristics such as
type, size and number), the potential formation
of hematoma within the myometrium, gas
pneumoperitoneum in laparoscopic procedures,
and patients individual characteristics influence
the healing process (Mynbaev et al. 2016,
1013-15; Tinelli et al. 2012, 119-29).
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It is more difficult to make an adequate suture
by laparoscopy than by laparotomy. At laparot-
omy, closure of the myometrial defect is usually
accomplished by a multilayered suture. During
laparoscopy, failure to suture adequately
myometrial defects, lack of hemostasis with
subsequent hematoma formation may interfere
with wound healing and increase the risk of

rupture (Mettler et al. 2012, 1-8).

Inappropriate use of electrocautery may induce
in-depth necrosis of the myometrium with an
adverse effect on healing. Excessive use of
diathermocoagulation (with inflammation, ne-
crosis, fibrosis, neuropeptides damaging) can
lead to delay in the correct uterine healing and
generate a weaker uterine scar (Tinelli et
Malvasi 2015, 73-93).

In a review, one rupture occurred on the site of
later myomectomy in another institute, due to
placenta percreta over the second scar. Alt-
hough the authors did not calculate this case in
their count, second myomectomy was the most
probable causative mechanism of forming an
abnormally invasive placenta. The other rupture
case had a rupture on the site of myomectomy
scar which was re-sutured during second-look
laparoscopy 7 weeks after the surgery (Parker et
al. 2010, 551-54).

Pistofidis and coworkers investigated all 7 cases
of uterine rupture after laparoscopic myomec-
tomy reported to the Greek Board of
Endoscopisc Gynecologic Surgery from 1998
to 2011. Only one of those patients had intra-
mural myoma, and the endometrial cavity was
not opened in any of the patients. Bipolar dia-
thermy was the sole method of hemostasis in
28.6% of cases, and could be characterized as
excessive in 87.5% of patients. Most of the rup-
tures occurred at 34 weeks of gestation or later,
with 1 case at 24 weeks of gestation in twin
pregnancy. Those authors concluded that it
seems reasonable that women who have under-
gone laparoscopic myomectomy would best
avoid multiple pregnancies because of poten-
tially increased risk of rupture (Pistofidis et al.
2012).

Parker et al. investigated 19 cases of uterine
rupture following laparoscopic myomecyomy
and concluded that its reasonable to use in lapa-
roscopy to techniques similar to those adoptes
for open myomectomy as bipolar diathermy
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during laparoscopic procedures has potentially
detrimental effect on the healing process
(Parker et al. 2010, 551-54).

Sizzi et al. in a multicentric study of laparoscop-
ic myomectomy complications reported 1 rup-
ture among 386 pregnancies (0.26%) out of
2050 operations (Sizzi et al. 2007, 453-62).
Robotic-assisted laparoscopic surgery is rela-
tively new innovation in the field of gynecolog-
ic surgery. An advantage of robotic-assisted
laparoscopic myomectomy is the ability to per-
form an identical multilayer closure to the ab-
dominal approach that controls hemostasis
without the need for significant use of electro-
surgical instruments (Rossi et Prefumo 2015,
273-80; Tinelli et al. 2011, 12-24).

The incidence of uterine rupture in pregnancy
after robotic-assisted myomectomy reported by
Pitter et al is 1.1%, which is incomparable with
the previously reported incidence after conven-
tional laparoscopic myomectomy (Claeys et al.
2014, 197-206). The uterine rupture occurred,
in this study, in a patient at 33 weeks of gesta-
tion; such patient conceived 18 weeks after the
robotic multiple myomectomy without entering
the endometrial cavity.

The real recurrent uterine rupture rate, in pa-
tients with prior repair is unknown. In the
Pistofidis study, out of 7 cases of uterine rup-
ture after laparoscopic myomectomy there were
two cases of recurrent rupture (28.6%)
(Pistofidis et al. 2012).

The incidence of peripartum hysterectomy fol-
lowing uterine rupture recently reported by
Charach and Sheiner is the 20.7% (Charach et
Sheiner 2013, 1196-1200). The independent
risk factors for peripartum hysterectomy fol-
lowing uterine rupture are: relaparotomy, ex-
tended tear involving uterine cervix, severe
bleeding requiring packed cells transfusion and
grand multiparity (Charach et Sheiner 2013,
1196-1200).

Although CS and repeated CS were found to be
separate risk factors for uterine rupture and
emergency peripartum hysterectomy in previ-
ous publications, cited authors documented a
significantly reduced number of hysterectomies
following uterine rupture in the women who
underwent CS or had a previous CS, thus ex-
pressing the importance of fertility preserving
surgery in modern obstetrics and use of hyster-
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ectomy as last option procedure (Qahtani 2013,
214-19).

It is more commonly necessary in cases of
traumatic or spontaneous rupture, and its inci-
dence in such cases in some reports has been
85% (Charach et Sheiner 2013, 1196-1200).

Spontaneous uterine rupture

Traditionally, primigravidae and women with
unscarred uterus are considered immune to
rupture. Spontaneuos uterine rupture usually
occurs in labor. Rupture of an unscarred uterus
is a rare event, as the majority of uterine rup-
ture during pregnancy involves scarred utetrus.
Rupture of an unscarred uterus is a rare event
involving 1:5,700-20,000 deliveries (Ofir et al.
2004, 425-29).

This frequency is often higher in developing
countries, where it can reach 75% of cases in
some areas (Gueye et al. 2012, 598350).

In a study of uterine ruptures in The Nether-
lands, the incidence of rupture in unscarred and
scarred uteri was 0.7 and 5.1 per 10,000 deliver-
ies, respectively; ruptures of unscarred uteri ac-
counted for 13 percent of all ruptures (Al-Zirqi
et al. 2016, 780-87).

Although uncommon in nuliparous woman,
spontaneous uterine rupture is described in ju-
veniles black African women due to contracted
pelvis [5,7].

A major factor in spontaneous uterine rupture
is obstructed labor, especially in the developing
world (Berhe et Wall 2014, 695-707).

Schrinsky and Benson reported 22 cases of
uterine rupture in gravidas with unscarred uteri.
Nineteen occurred during labor (86%), and 3
occurred before labor (14%). This percentage
was markedly different from that of gravidas
with a previous uterine scar, for whom the tim-
ing of uterine rupture between labor and the
antepartum period was nearly evenly distributed
(Schrinsky et Benson 1978, 217-32).

Rupture of an unscarred uterus may be caused
by trauma or congenital or acquired weakness
of the myometrium, such as collagen disease
(McCarthy et Germain 2013, 71-80). Sources of
trauma include motor vehicle accidents and ob-
stetric maneuvers (eg, internal or external ver-
sion).
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Clinical signs of uterine rupture during preg-
nancy are nonspecific and can be confusing.
Indeed, it is not always easy to distinguish it
with other abdominal emergencies (appendici-
tis, gallstones, pancreatitis, etc.) (Suner et al.
1996, 181-85).

Early surgical intervention is usually the key to
successful treatment of uterine rupture. The
therapeutic management is a total or subtotal
hysterectomy. The suture can be performed and
helps to preserve the reproductive function of
patients who have never given birth with a re-
currence risk of uterine rupture assessed be-
tween 4 and 19% at a subsequent pregnancy.
For this reason, it has been recommended that
women with a previous uterine rupture undergo
an elective Caesarean delivery as soon as fetal

lung maturity can be demonstrated (Gueye et al.
2012, 598350).

Uterine rupture affer cesarean section

The effect of previous cesarean delivery on the
risk of uterine rupture has been studied exten-
sively. In a meta-analysis, Mozurkewich and
Hutton used pooled data from 11 studies and
showed that the uterine rupture rate for women
undergoing a trial of labor after cesarean sec-
tion (TOLAC) was 0.39% compared with
0.16% for patients undergoing elective repeat
cesarean delivery (odds ratio [OR], 2.10; 95%
CI, 1.45-3.05). After restricting the meta-
analysis to 5 prospective cohort trials, similar
results were found (OR, 2.06; 95% CI, 1.40-
3.04) Mozurkewich et Hutton 2000, 1187-97).
Hibbard et al examined the risk of uterine rup-
ture in 1,324 women who underwent a
TOLAC. They reported a significant difference
in the risk of uterine rupture between women
who achieved successful vaginal birth com-
pared with women in whom attempted vaginal
delivery failed (0.22% vs 1.9%; OR, 8.9; 95%
CI, 1.9-42) (Hibbard et al. 2001, 1365-73).

The effect of previous CS on the rate of subse-
quent pregnancy-related uterine rupture have
been evaluated by investigations on vaginal
birth after cesarean section (VBAC).

The overall rate of VBAC in the United States
increased from 3.4% in 1980 to a peak of 28%
in 1996. Commensurate with this 8-fold in-
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crease in the VBAC rate, reports of maternal
and perinatal morbidity also increased, in par-
ticular with reference to uterine rupture. By
2007, the VBAC rate in the United States had
fallen nationally to 8.5%. Not surprisingly, the
cesarean delivery rate also reached an all-time
high of 32% in 2007. In its most recent guide-
lines pertaining to VBAC in August 2010, the
American Congress of Obstetricians and Gyne-
cologists (ACOG) adopted the recommenda-
tion not to restrict women's access to VBAC
(AA. VV. 2010, 450-063).

About traditional CS by vertical incision, in a
meta-analysis, Rosen et al reported an 11.5%
absolute risk of uterine rupture (3 of 26 cases)
in women with classic vertical cesarean scars
who underwent an unplanned TOLAC (Rosen,
Dickinson et Westhoff 1991, 465-70).

For women who underwent repeat cesarean
section, Chauhan et al reported that the uterine
rupture rate for 157 women with prior classical
uterine cesarean scars was 0.64% (95% CI, 0.1-
3.5%). All patients in that study underwent re-
peat cesarean delivery, but a high rate of pre-
term labor resulted in 49% of the patients being
in labor at the time of their cesarean delivery
(Chauhan et al. 2002, 946-50). Chauhan et al
observed also a 9% rate of asymptomatic utet-
ine scar dehiscence (95% CI, 5-15%).

Landon et al (Landon et al. 2004, 2581-89) re-
ported a 1.9% absolute uterine rupture rate (2
of 105 cases) in women with a previous classic,
inverted T, or ] incision who either presented in
advanced labor or refused repeat cesarean de-
livery. This meta-analysis of pooled data from 5
studies demonstrated a 1.1% absolute risk (12
of 1,112 cases) of symptomatic uterine rupture
in women undergoing a TOLAC with a low
vertical cesarean scar (Landon et al. 2004,
2581-89). Compared to women with low trans-
verse cesarean scars, these data suggest no sig-
nificantly increased risk of uterine rupture or
adverse maternal and perinatal outcomes.

For 322 pregnancies that occurred after a low
vertical cesarean delivery, the overall rate of
uterine rupture was 0.62%. This rate could be
further divided as 1.15% for 174 women who
underwent a TOLAC compared with no rup-
tures among 148 women who underwent elec-
tive repeat cesarean delivery (Naef et al. 1995,

1666-74).
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The Maternal-Fetal Medicine Units (MFMU)
Network cesarean delivery registry reports a
0.5% risk (15 of 3,206) of uterine rupture for
patients who underwent a TOLAC with an un-
known uterine scar (Landon et al. 2004,
2581-89).

For cases in which there are 1 or 2 unknown
prior uterine incisions, there is a single small,
randomized, controlled trial by Grubb et al that
compared labor augmentation with oxytocin
(n=95) with no intervention (n=93) in women
with prior cesarean deliveries involving either 1
or 2 unknown uterine incisions. Four uterine
dehiscences and 1 uterine rupture occurred, all
in the group that underwent labor augmenta-
tion. In the 1 case of uterine rupture, the un-
known uterine scar was in a patient with 2 prior
cesarean deliveries, one of which involved a
vertical incision. Had the uterine scar status for
this patient been known in advance, it would
have represented a contraindication to TOLAC

(Naef et al. 1995, 1666-74).
In a study of 20,095 women by Lydon-Rochelle

et al (Lydon-Rochelle et Cahill 2010, 249-57),
the spontaneous uterine rupture rate among
0,980 women with a single cesarean delivery
scar who underwent scheduled repeat cesarean
delivery without a TOL was 0.16%. This inves-
tigation showed that the uterine rupture rate
among 10,789 women with a single previous
cesarean delivery who labored spontaneously
during a subsequent singleton pregnancy was
0.52% (Lydon-Rochelle et Cahill 2010, 249-57).
This rate of uterine rupture implies an increased
relative risk (RR) of 3.3 (95% CI, 1.8-6.0) for
women who labor spontaneously compared
with women who undergo elective repeat cesar-
ean delivery.

This finding indicates that uteri with cesarean
scars have an intrinsic propensity for rupture
that exceeds that of the unscarred organ during
pregnancy, which is 0.012% (OR increase of
approximately 12-fold). Therefore, all other
uterine rupture rates in women with a previous
cesarean delivery should be referenced to this
expected baseline rate.

In a study by Ravasia et al of 1,544 patients
with a previous cesarean delivery who later la-
bored spontaneously, the uterine rupture rate
was 0.45% (Ravasia, Wood et Pollard 2000,
1176-79).
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Zelop et al found that, among 2,214 women
with 1 previous cesarean delivery who labored
spontaneously, the uterine rupture rate was
0.72%. The authors of this article performed a
meta-analysis of 29,263 pregnancies from 9
studies from 1987-2004 and showed that the
overall risk of uterine rupture was 0.44% for
women who labor spontaneously after a previ-
ous cesarean delivery (Ravasia, Wood et Pollard

2000, 1176-79).

Uterine rupture in previous CS, with oxytocin and in-
duction of labor

The use of oxytocin during labor in patients
with previous CS is a very little used practice
for related fear of uterine rupture. Thus, very
few studies have stratified their data by labor
augmentation versus labor induction and the
data that do exist are conflicting. There is wide
variance in the frequency of clinical use of oxy-
tocin as well as in the dose and dosing sched-
ules of oxytocin that are used. It is therefore
not possible to draw complete conclusions
about the related risk of uterine rupture in such
patients.

On the contrary, current ACOG guidelines dis-
courage the use of prostaglandins to induce la-
bor in most women with a previous cesarean
delivery. This recommendation is based on
considerable evidence for an increased risk of
uterine rupture associated with prostaglandins.
Blanchette et al (Blanchette et al. 2001,
1478-87) reported the rate of uterine rupture
for 288 women who underwent oxytocin aug-
mentation of labor after a previous cesarean de-
livery; it was 1.4%, compared with 0.34% for
292 women who underwent a trial of sponta-
neous labor. This finding suggests a 4-fold in-
creased risk of uterine rupture in women who
undergo labor augmentation with oxytocin
compared with spontaneous labor after a previ-
ous cesarean delivery.

In the MFMU Network study, the rate of uter-
ine rupture with oxytocin augmentation was
0.9% (52 of 6,009 cases) versus 0.4% (24 of
0,085 cases) without oxytocin use. In contrast, a
meta-analysis of studies published prior to 1989
found that the use of oxytocin was unassociated
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with uterine rupture (National Institutes of
Health 2010, 351-65).

Zelop et al also found that labor augmentation
with oxytocin did not significantly increase the
risk for uterine rupture (Ravasia, Wood et
Pollard 2000, 1176-79).

However, conclusions of such studies are both
limited and suspect because, in general, no
proper adjustment has been made for the po-
tential (and very likely) confounding-by-
indication that occurs in the observational stud-
ies that attempt to compare the rate of uterine
rupture for women receiving treatment with
oxytocin versus those who do not.

On the contrary, emerging data indicate that induction
of labor after a prior cesarean delivery appears to be as-
sociated with an increased risk of uterine rupture.
Zelop et al found that the rate of uterine rup-
ture in 560 women who underwent labor induc-
tion after a single previous cesarean delivery
was 2.3% compared with 0.72% for 2,214
women who had labored spontaneously
(P=.001) (Ravasia, Wood et Pollard 2000,
1176-79).

In a study by Ravasia et al of 575 patients who
underwent labor induction, the uterine rupture
rate was 1.4% compared with 0.45% for wom-
en who labored spontanecously (P =.004)

(Ravasia, Wood et Pollard 2000, 1176-79).

Blanchette et al (Blanchette et al. 2001, 1478 -87)
Jfound that the uterine rupture rate after previous cesare-
an delivery when labor was induced was 4% compared
with 0.34% for women who labored spontaneonsly. This
last finding suggests a 12-fold increased risk of uterine
rupture for women who undergo labor induction after
previous cesarean delivery.

Bujold et al found no statistically significant dif-
ference among the uterine rupture rates of
1.1% for spontaneous labor, 1.2% for induction
by amniotomy with or without oxytocin, and
1.6% for induction by transcervical Foley cathe-
ter (P =0.81) (Bujold, Blackwell et Gauthier
2004, 18-23).

Hoffman et al reported a 3.67-fold increased
risk of uterine rupture (95% CI, 1.46-9.23) with
Foley catheter use for preinduction cervical rip-
ening. Importantly, however, many of these pa-
tients received concomitant oxytocin together
with application of the transcervical Foley cath-

eter (Hoffman et al. 2004, 217-22).
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Pettker et al (Pettker et al. 2008, 1320-20)
found that the addition of oxytocin to the use
of a transcervical Foley catheter for labor in-
duction does not shorten the time to delivery
and has no effect on ecither the likelihood of
delivery within 24 hours or the vaginal delivery
rate.

In a systematic review that evaluated maternal
and neonatal outcomes following induction of
labor (4,038 women) and spontanecous labor
(13,374 women) in women who previously un-
derwent cesarean section, Rossi & Prefumo re-
ported a lower incidence of vaginal delivery
with induced labor but higher rates of uterine
rupture/dehiscence, repeat cesarean section,
and postpartum hemorrhage (Rossi et Prefumo
2015, 273-80).

Facchinetti et al (Facchinetti et al. 2015, 55-58)
indicated that women with a previous cesarean
delivery being induced for premature rupture of
membranes and who have a favorable Bishop
have a higher likelihood of success.

Signs, symptoms and diagnosis of uterine rupture

Classical signs and symptoms of the uterine
rupture have been reported in 19" century and
the signs and symptoms of uterine rupture
largely depend on the timing, site, and extent of
the uterine defect (Guseh et al. 2016, 255-67).
Prolonged, late, or recurrent variable decelera-
tions or fetal bradycardias are often the first
and only signs of uterine rupture (Gardeil, Daly
et Turner 1994, 107-10).

The most common clinical presentation is sud-
den appearance of fetal distress during labor
and maternal shock. The classic signs and
symptoms of uterine rupture are (1) fetal dis-
tress (as evidenced most often by abnormalities
in fetal heart rate), (2) diminished baseline uter-
ine pressure, (3) loss of uterine contractility, (4)
abdominal pain, (5) recession of the presenting
fetal part, (6) hemorrhage, and (7) shock. This
typical clinical presentation is rarely present,
and in some cases, uterine rupture is incidental
finding on laparotomy (Guseh et al. 2016,
255-67).

Uterine rupture at the site of a previous uterine scar is
typically less violent and less dramatic than a spontane-
ous or traumatic rupture because of their relatively re-
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duced vascularity (Golan, Sandbank et Rubin 1980,
549 -54; Guseb et al. 2016, 255 67, Gardeil, Daly

et Turner 1994, 107 -10).

Sudden or atypical maternal abdominal pain oc-
curs more rarely than fetal heart rate decelera-
tions or bradycardia. In 9 studies from 1980-
2002, abdominal pain occurred in 13-60% of
cases of uterine rupture. In a review of 10,967
patients undergoing a TOLAC, only 22% of
complete uterine ruptures presented with ab-
dominal pain and 76% presented with signs of
fetal distress diagnosed by continuous electron-
ic fetal monitoring (Revicky et al. 2012,
665-73).

In a study of Bujold and Gauthier (Bujold et al.
2002, 1199-1202), abdominal pain was the first
sign of rupture in only 5% of patients and oc-
curred in women who developed uterine rup-
ture without epidural analgesia but not in wom-
en who received an epidural block.

So, abdominal pain is an unreliable and un-
common sign of uterine rupture. Initial con-
cerns that epidural anesthesia might mask the
pain caused by uterine rupture have not been
verified and there have been no reports of epi-
dural anesthesia delaying the diagnosis of uter-
ine rupture. The ACOG guideline from 2010
suggests there is no absolute contraindication to
epidural anesthesia for a TOLAC because epi-
durals rarely mask the signs and symptoms of
uterine rupture.

The diagnosis of uterine rupture is complex and
often relied on the experience and intuition of
clinicians. Several reports have suggested that
transabdominal, transvaginal, or
sonohysterographic ultrasonography may be
useful for detecting uterine-scar defects after
cesarean delivery. Rozenberg et al prospectively
examined 642 women and found that the risk
of uterine rupture after previous cesarean deliv-
ery was directly related to the thickness of the
lower uterine segment, as measured during
transabdominal ultrasonography at 36-38 weeks
of gestation. The risk of uterine rupture in-
creased significantly when the uterine wall was
thinner than 3.5 mm. Using a 3.5 mm cutoff,
the authors had a sensitivity of 88%, specificity
of 73.2%, positive predictive value of 11.8%,
and a negative predictive value of 99.3% in
predicting  subsequent  uterine  rupture
(Rozenberg et al. 1999, 39-45).
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In a study of 722 women, Gotoh et al (Gotoh

et al. 2000, 596-600) reported that a uterine
wall thinner than 2 mm, as determined with ul-
trasonography performed within 1 week of de-
livery, significantly increased the risk of uterine
rupture. Positive and negative predictive values
were 73.9% and 100%, respectively.

Conclusion

Uterine rupture is a rare but often catastrophic
obstetric complication with an overall incidence
of approximately 1 in 1,536 pregnancies
(0.07%). In developed countries, the uterine
rupture rate during pregnancy for a woman
with an unscarred and normal uterus is 1 in
8,434 pregnancies (0.012%). Uterine ruptures
occur, generally, in scarred uteri, most of which
are the result of previous myomectomy or/and
CSs. A single cesarean scar increases the overall
rupture rate to 0.5%, with the rate for women
with two or more cesarean scars increasing to
2%. Other subgroups of women who are at in-
creased risk for uterine rupture are those who
have a previous single-layer hysterotomy clo-
sure, a short interpregnancy interval after a pre-
vious CS§, a congenital uterine anomaly, a
macrosomic fetus, prostaglandin exposure, and
a failed previous trial of a vaginal delivery.
Surgeon has less than 10-37 minutes after uter-
ine rupture to minimize the risk of permanent
perinatal injury to the fetus, even if often the
damage is not preventable (Nahrum et Pham).
The general clinical eatly indicator of uterine
rupture is the onset of a prolonged, persistent,
and profound fetal bradycardia. Other signs
and symptoms, such as abdominal pain, ab-
normal progress in labor, and vaginal bleeding,
are less consistent and less valuable than
bradycardia in establishing the appropriate di-
agnosis.

Generally, the obstetricians should be able to
start cesarean delivery within 20-30 minutes of
a diagnosis of fetal distress is of minimal utility
with respect to uterine rupture. In the case of
fetal or placental extrusion through the uterine
wall, irreversible fetal damage can be expected
before that time.
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