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ABSTRACT 

Uterine rupture in pregnancy is rare and often a catastrophic 

complication with a high risk of fetal and maternal morbidity and 

mortality. Rupture of the uterus can occur in a scarred or an unscarred 

uterus. The prevalence of rupture uterus tended to be lower for 

countries defined by the United Nations as developed than the less or 

least developed countries. For women with a previous cesarean 

section, the prevalence of uterine rupture reported 1%., the risk varies 

according to the type and location of the previous uterine incision.1 An 

interval of fewer than 6 months was associated with increased risk of 

uterine rupture.2 Rupture uterus can involve adjacent organs most common being the urinary 

bladder which is an acute obstetric emergency. 

 

KEYWORDS: Outcome, uterine rupture. 

 

INTRODUCTION 

Rupture of the pregnant uterus is a rare disorder that occurs in less than 0.05% of 

pregnancies. Reports of spontaneous uterine rupture in the early trimesters are rare
[1]

. The 

uterine rupture caused by separation of the uterine myometrium is a life-threatening condition 

for the mother and fetus. Complete uterine rupture cannot usually be predicted and occurs 

suddenly during labor or delivery. During the pre-viable period, it is not known whether 

cesarean section, uterine repair or hysterectomy represents the best approach.
[2]

  

 

Complete uterine rupture is a rare peripartum complication often associated with a 

catastrophic outcome for both mother and child. However, little has been written based on 

large data sets about maternal and infant outcome after complete ruptures. This is partly due 

to the rarity of the event and the serious maternal and infant outcome; it is also partly due to 

the use of international diagnostic codes that do not differentiate between the less 
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catastrophic partial rupture and more catastrophic complete uterine rupture. As uterine 

rupture is expected to increase due to increased cesarean delivery rates worldwide, it is 

important to know more completely about the outcome following complete uterine rupture.
[3]

 

 

Complete uterine rupture is a rare peripartum complication often associated with a 

catastrophic outcome for both mother and child.
[4]

 A scarred uterus, predominantly due to a 

previous cesarean delivery (CS), substantially increases the risk of uterine rupture.
[5]

 Previous 

studies describing maternal and perinatal outcomes after complete uterine rupture are limited, 

most likely due to the rarity of the event. Most previous studies were based on registries 

using international diagnostic codes that did not differentiate between complete and partial 

rupture. Basing studies on clinical records often results in a small sample underpowered for 

detecting any associations between risk factors and outcomes following the rare event of 

uterine rupture. Previous studies have generally concentrated on the outcome of uterine 

rupture only in scarred uteri, and few have described the outcome in unscarred uteri.
[6] 

 

 

To achieve a large sample, we studied complete rupture of scarred and unscarred uteri after 

the start of labor over 41 years based on population-based registry data. All medical records 

were reviewed for accuracy of diagnosis. In Norway, all mothers with 1 previous CS are 

offered a trial of labor unless there is an absolute contraindication against vaginal delivery. 

The trial of labor rate after previous CS is high with 64%.6 Among those with a trial of labor, 

80% undergo vaginal birth.
[7]

 

 

BACKGROUND 

The rate of Cesarean deliveries continues to increase worldwide. Cesarean delivery, in 

particular when repeated, is associated with an increased risk of several complications in 

subsequent pregnancies, including uterine rupture and uterine dehiscence.
[8]

 Rupture of a 

uterine scar is defined as a disruption of the full thickness of the uterine wall including the 

overlying visceral peritoneum (uterine serosa). It occurs most frequently in women who have 

undergone previous uterine surgery (e.g. Cesarean delivery, myomectomy) but may also 

occur in an unscarred uterus.
[9]

 It is a rare complication estimated to occur in 0.07% of 

pregnancies. Uterine rupture is associated with a high incidence of fetal and maternal 

morbidity that includes significant blood loss, fetal distress, protrusion or expulsion of the 

fetus and/or placenta into the abdominal cavity, need for a prompt cesarean delivery and 

uterine repair or hysterectomy Uterine scar dehiscence is a disruption and separation of a 

preexisting uterine scar.
[10]
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It is more common than uterine rupture and seldom results in major maternal or fetal 

complications. This is mainly due to the fact that when the defect in the uterine wall is limited 

to scar dehiscence, it does not disrupt the overlying visceral peritoneum and does not result in 

clinically significant bleeding from the edges of the preexisting uterine scar. Furthermore, the 

fetus placenta and umbilical cord remain contained within the uterine cavity.
[11]

 Following 

uterine rupture or dehiscence, it is common to advise women to avoid future pregnancies. 

However, some women become pregnant again, either accidentally or deliberately. The 

available information on pregnancy outcomes in such women is limited. Data is derived from 

small case series comprised of women who had undergone repair of ruptured uterus and 

became pregnant again.  

 

In 2007 Usta et al.
[12]

 after reviewing patients’ charts from the previous 25 years, identified 

37 women who had experienced uterine rupture and reported pregnancy outcome in 12 

women who became pregnant again. The recurrence rate was 33% (eight of 24 pregnancies in 

five of the 12 women).
[13]

 Recently, Fox et al.
[14]

 reported that in a case series of 44 women 

with a history of prior uterine rupture or dehiscence they followed during subsequent 

pregnancy the rate of recurrence was only 6.7%. There was one recurrence in 20 pregnancies 

(5%) in the 14 women with a history of uterine rupture and four recurrences in 40 

pregnancies (7.5%) in 30 women who had prior dehiscence. The wide range in the estimation 

of the risk of recurrence suggests that additional information is needed so that clinicians can 

provide counseling to these women.  

 

The most concerning risk of TOLAC is a uterine rupture. If the patient has a high risk of 

rupture, TOLAC should not be offered.
[15]

 

 

For some patients, their high-risk status will be clear—for example, if the patient has a 

previous classical or T-incision, prior uterine rupture, or extensive transfundal uterine 

surgery. For others, the possibility of uterine rupture must be calculated from the totality of 

the circumstances. Factors that increase the risk of uterine rupture include:
[16]

 

• Having had a single-layer closure in a previous C-section 

• Having had more than one or possibly two previous C-sections 

• Being induced with misoprostol 

• Failing the current trial of labor 

• Increased maternal age 

• Having a high body mass index 
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• Having a short interpregnancy interval (less than six months).
[17]

 

 

Women who have had a prior vaginal delivery are less likely to have a uterine rupture. 

Although these factors appear to statistically increase or decrease an individual’s risk for 

uterine rupture, it cannot be absolutely predicted or ruled out. Therefore, even if the patient 

seems to have a low probability of uterine rupture, clinicians still need to maintain a high 

index of suspicion for it during TOLAC. 

 

A successful TOLAC has a lower rate of maternal injury, as well as decreased rates of 

complications in future pregnancies, compared to ERCS, but both have risks, including 

maternal hemorrhage, infection, operative injury, thromboembolism, hysterectomy, and 

death.
[18]

 

 

For a woman undergoing TOLAC, the greatest risk of injury occurs when a repeat C-section 

becomes necessary. Consequently, the risk of maternal injury is integrally related to the 

mother’s probability of achieving VBAC.
[19]

 

 

Evidence suggests that a woman with at least a 60 to 70 percent chance of VBAC will have 

maternal morbidity equal to or less than a woman undergoing ERCS. On the other hand, a 

woman who has a lower than 60 percent chance of VBAC has a greater chance of morbidity 

than a woman undergoing ERCS.
[20]

 

 

Factors that decrease the probability of a successful trial of labor include:
[21]

 

• Gestational age greater than 40 weeks 

• High neonatal birth weight 

• Previous labor dystocia 

• Current need for labor induction or augmentation 

• Increased maternal age 

• Non-white ethnicity 

• High body mass index 

• Preeclampsia 

• Short interpregnancy interval 

 

Factors that increase the probability of successful TOLAC include a prior successful VBAC 

and current spontaneous labor.
[22]

 An online tool that estimates the probability of successful 

VBAC for women with one prior cesarean. Uterine Rupture and Perinatal Morbidity Just as a 
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failed TOLAC is linked to an increased risk of maternal morbidity and mortality, it is also 

linked to adverse perinatal outcomes, including stillbirth and neonatal death, hypoxic-

ischemic encephalopathy (HIE), respiratory distress syndrome, pneumonia, acidosis, 

intraventricular hemorrhage, and subgaleal bleeding.
[23]

 

 

The rate of perinatal death associated with TOLAC is approximately per 1,000 and 3.4 per 

1,000 with ERCS—a difference of approximately 1 in 417.5 Although this may seem like a 

small number to an outside observer, to a woman making the informed decision between 

TOLAC and ERCS, it is probably going to be significant.
[24]

 

 

And although it is estimated that the risk of injury to the fetuses of the patients with the 

highest probability of VBAC is about equal to the risk of injury to fetuses born by repeat C-

section,1 for many patients, ERCS will be the safest option for the fetus. The Informed 

Consent Process Informed consent is an important part of any medical procedure. For 

TOLAC and VBAC, it is imperative that the woman understand that TOLAC may not result 

in the vaginal birth of a healthy baby.
[25]

 

 

It is imperative that the obstetrician begin patient education early in the pregnancy, covering 

TOLAC, the risks associated with TOLAC and VBAC, and the patient’s own risk factors. 

The patient must understand that uterine rupture is an unpredictable event that can happen to 

any woman who chooses TOLAC, and that uterine rupture can be devastating to both her and 

her infant. She needs to have the best possible understanding of the risks of TOLAC and 

VBAC versus the risks of an ERCS, and place them in the context of her future pregnancy 

planning. An additional part of the obstetrician’s informed consent process should be 

informing the parturient as to whether the hospital where she plans to deliver provides 24/7 

in-house obstetrician, anesthesiologist, neonatologist, and operating room nursing staff 

services for an emergency cesarean delivery.
[26]

  

 

Should anesthesiologists inform the parturient that an epidural has the potential to mask the 

persistent pain (between contractions) associated with the 10 to 30 percent of uterine ruptures 

that do result in pain?6 In the most recent edition of his textbook, Chestnut states that 

―epidural analgesia does not delay the diagnosis of uterine rupture.
[27]

 Furthermore, in an 

earlier edition of his textbook, Chestnut stated that ―epidural anesthesia may improve the 

specificity of abdominal pain as a symptom of uterine scar separation or rupture. Of note, 

escalation of frequency of epidural dosing may be a marker/clinical sign for impending 
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uterine rupture, suggesting that parturients under epidural analgesia may retain the perception 

of pain associated with uterine rupture.
[28] 

If the patient declines regional analgesia in favor of 

unmedicated labor, then it may be difficult to distinguish pain caused by uterine rupture from 

the severe pain experienced by most women during labor. Informed consent should 

acknowledge and emphasize that FHR abnormalities (present in 71 to 100 percent of 

ruptures9) and changes in fundal tone and fetal station are more reliable signs than pain in 

signaling rupture.  

 

If the parturient can weigh those risks in a meaningful way, then she can make informed 

decisions. She should not be going into TOLAC thinking, ―My doctor is making me do this‖ 

or ―Internet websites say that VBAC is safe, so I’ll be fine.‖ Recognizing the Signs of Uterine 

Rupture The rate of uterine rupture during TOLAC is approximately 0.5 to 0.9 percent for 

women with low-transverse uterine incisions.1 Uterine rupture is usually sudden and there 

are no fail-safe antenatal predictors for it.
[29]

 

 

Although the signs and symptoms of acute uterine rupture vary, they may include: 

• Fetal bradycardia and variable decelerations (FHR abnormality has been associated with 

70 percent of uterine ruptures.)  

• Increased uterine contractions. 

• Vaginal bleeding. 

• Loss of fetal station (decrease of fetal head engagement within the pelvis) or a sudden 

shift in the position of the fetus (the rupture leads to intra-abdominal fetal presentation). 

Note that decreased uterine tone is most accurately monitored via an intrauterine pressure 

catheter.  

• New onset of intense uterine pain that does not diminish between contractions.
[30]

 

 

This pain may be breakthrough in nature (requiring more than the usual epidural dosing), in 

the area of a prior uterine scar (such as that of a myomectomy), or even shoulder pain (from 

blood under the diaphragm). 

 

Obstetricians also tend to have differing opinions when interpreting FHS. One study showed 

that when four obstetricians examined 50 FHS, they agreed in only 22 percent of the cases.
[31]

 

When they reviewed the same 50 tracings two months later, the obstetricians interpreted 21 

percent of the tracings differently than they had initially. Furthermore, a reviewer is more 

likely to find evidence of fetal hypoxia if he or she knows that there was a poor outcome.
[32] 
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This issue can make a seemingly defensible birth injury case unpredictable because it will be 

up to a jury (based on the opinions of experts) to determine whether the defendant health care 

professionals reacted to the evidence of fetal distress and uterine rupture in a time frame that 

is consistent with the standard of care. Epidural analgesia is not contraindicated during 

TOLAC, and in fact, as outlined above, has been cleared of causing a delay in diagnosing 

uterine rupture or of adversely affecting the likelihood of successful VBAC.
[33]

 

 

Modern labor analgesic techniques typically utilize lower concentrations of local anesthetics, 

typically in combination with an opioid. Pain that is unusual, sudden in onset, severe, or 

persistent in nature should signal the obstetrician to evaluate for possible uterine rupture. The 

anesthesiologist should alert the obstetrician if the patient has atypical analgesic 

requirements, suggesting the need for an evaluation for uterine rupture. Anesthesiologists 

should be proactive participants, not just reactionary technicians.
[34]

 

 

MATERIALS AND METHODS 

All cases of uterine rupture after the start of labor were identified through diagnostic codes in 

the Medical Birth Registry of Iraq from all 48 maternity units and the Patient). 

 

We included births with complete uterine rupture after the start of labor in all maternity units 

in Iraq during the period 1999 through 2018 (n ¼ 244 births), identified among 2,455,797 

births. Uterine ruptures were identified and further studied through a review of medical 

records. We estimated the associations between infant outcomes and demographic and labor 

risk factors using logistic regression analyses. Odds ratios with 95% confidence intervals for 

each risk factor were determined after adjustment for demographic factors and period of 

birth. The main outcome measures was infant outcome: healthy infant, intrapartum/infant 

deaths, hypoxic ischemic encephalopathy, and admission to the neonatal intensive care unit. 

 

RESULTS 

We identified 109 (44.7%) healthy infants, 56 (23.0%) infants needing neonatal intensive 

care unit admission, 64 (26.2%) intrapartum/ infant deaths, and 15 (6.1%) infants with 

hypoxic-ischemic encephalopathy. The highest number of intrapartum/infant deaths occurred 

in 1967 through 1977 (51.6%) and the fewest in 2000 through 2008 (15.0%). Unscarred 

uterine ruptures did not significantly increase intrapartum/ infant deaths compared to scarred 

uterine ruptures. Placental separation and/or fetal extrusion had the highest odds ratio for 
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intrapartum/ infant deaths (odds ratio, 17.9; 95% confidence interval, 7.5e42.4). Time-to-

delivery interval 30 minutes vs. 

 

 

 

DISCUSSION 

Several reports have been published regarding the repair of uterine rupture in the second 

trimester by suturing and/or patching.
[35]

 The subsequent pregnancy outcome after 

conservative management of uterine rupture was only been studied in small case series, 

among which the prevalence of recurrence ranged from approximately 0 to 33%.
[36]

 Risk 

factors for third-trimester uterine rupture in labor are well known; nevertheless, data on 

spontaneous second- and early third-trimester uterine rupture before labor remain very 

limited.
[37]

 This brief review identified a previous cesarean section as the main risk factor for 

uterine rupture.
[38]

 However, three of the 10 cases of uterine rupture had no demonstrable risk 

factors. Rupture of the unscarred pregnant uterus is a rare event, estimated to occur in one in 

5700 to one in 20,000 pregnancies.
[39]

 An unscarred uterine rupture is a rare event that 

usually occurs in late pregnancy or during labor. Risk factors for this condition include high 

parity, placental abnormalities, and uterine anomaly, but none of these factors were present in 

this series. Although rare, primary uterine rupture is particularly morbid.
[40]

 Uterine rupture 

can occur at any time during gestation and may be difficult to predict.
[41]

 

 

Therefore, uterine rupture must be considered in differential diagnoses of severe abdominal 

pain, even in the early second trimester. Clinical signs of uterine rupture in early pregnancy 

are nonspecific and must be distinguished from acute abdominal emergencies to days prior to 

the diagnosis of uterine rupture. The patient in this case report was evaluated for non-

obstetric diagnoses related to upper abdominal pain because she presented with minor acute 

signs and symptoms in addition to normal sonographic appearances of the uterus and fetus.  
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Another issue is silent uterine rupture; this has potential risk for complete uterine rupture, 

which leads to acute life-threatening complications for both the mother and baby. It is 

difficult to determine whether to manage complete uterine rupture expectantly or surgically, 

including repair of the uterine wall or termination of the pregnancy, especially in the early 

second trimester.
[42]

 Early correct diagnosis and proper management are necessary to 

decrease the high maternal and fetal mortality and morbidity rates associated with uterine 

rupture. An emergency laparoscopy or laparotomy is needed for correct diagnosis and to 

allow the appropriate treatment to take place. Early surgical intervention is usually the key to 

successful treatment of uterine rupture. This brief review found no differences between 

single-, two- and three-layered sutures on maternal and fetal outcomes, but the sample size 

was very small. Treatment will primarily depend on the extent of the lesion; parity, age and 

condition of the patient; and expertise of the surgeon. However, this brief review found that it 

was possible to delay delivery in all cases, thus improving neonatal outcome. Repair of a 

ruptured uterus can lead to prolongation of pregnancy, and consequently, yield favorable 

maternal and fetal/ neonatal outcomes. The lack of extremely preterm deliveries and good 

neonatal outcomes encourage attempts to repair the uterus after second-trimester rupture.
[39]

 

 

The clinical presentations of concomitant uterine and bladder rupture at the time of VBAC 

are variable and depend on the time, location and type of uterine rupture that extends onto the 

adjacent organs. Severe signs and symptoms can result when a complete rupture occurs 

intrapartum, including a non-reassuring fetal heart tracing, loss of the presenting part on 

pelvic examination, change in uterine shape, cessation of uterine contractions, abdominal 

pain, vaginal bleeding, and even maternal shock.
[44]

 

 

Rupture of a previous cesarean section scar is frequently diagnosed on the basis of altered 

fetal heart rate pattern, vaginal bleeding, maternal tachycardia or unusual pain during labor. 

In most cases which occur in a hospital setting, timely laparotomy results in the safe delivery 

of the baby and repair of the uterus. A recent review of uterine rupture limited to women with 

previous cesarean section in developed countries reported an increased risk of uterine rupture 

and perinatal death for women undertaking a trial of labor compared with elective repeat 

cesarean section.3. A major factor in uterine rupture is obstructed labor. In less and least 

developed countries, uterine rupture is more prevalent than in developed countries. 
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CONCLUSIONS 

• Apatientshouldnot is offeredaTOLACina facilitywherepractitioners capable of performing 

cesarean sections, anesthesiologists, pediatricians, nurses, and technical staff is not in 

place in a time frame that adequately protects maternal and neonatal safety in the event of 

an emergency. 

• The personnel necessary for an emergency cesarean section should be aware that a VBAC 

candidate is in labor, and all the personnel should be immediately available during 

TOLAC.  

• There should be agreement on the definition of ―immediately available.‖ • Members of 

the labor and delivery team should know how to contact the anesthesiologist in case of an 

emergency.  

• The anesthesiologist should be contacted in the event of any maternal bleeding, FHS 

indicating fetal intolerance of labor, abnormalities in maternal vital signs, change in 

fundal tone/fetal station/progress of labor, or atypical need for pain relief.  

• A sterile ―crash‖ cesarean operative tray should be immediately available in the event of a 

uterine rupture. 

• There should be regular emergency cesarean drills to ensure that all team members can 

meet targeted decision-to-incision goals.  

• A rapid response protocol for obstetric emergencies should be developed.  

• In settings where the staff needed for emergency delivery are not ―immediately‖ 

available, the process for gathering needed staff when emergencies arise should be clear, 

and all centers should have a plan for managing uterine rupture and other obstetric 

emergencies. 

 

REFERENCES 

1. Schwebke JR, Morgan FG Jr, Koltun W, et al. A phase-3, double-blind, placebo-

controlled study of the effectiveness and safety of single oral doses of secnidazole 2 g for 

the treatment of women with bacterial vaginosis. Am J Obstet Gynecol, 2017; 217: 

678.e1-9. 

2. Shipp TD, Zelop CM, Repke JT, Cohen A, Caughey AB, Lieberman E. Intrapartum 

uterine rupture and dehiscence in patients with prior lower uterine segment vertical and 

transverse incisions. Obstet Gynecol, 1999; 94(5 Pt 1): 735– 740. 



www.wjpr.net                              Vol 8, Issue 5, 2019. 

 

69 

Mogal et al.                                                           World Journal of Pharmaceutical Research 

 

3. Appleton B, Targett C, Rasmussen M, et al., VBAC Study Group. Vaginal birth after 

caesarean section: an Australian multicentre study. Aust N Z J Obstet Gynaecol, 2000; 

40(1): 87–91. 

4. Silberstein T, Wiznitzer A, Katz M, Friger M, Mazor M. Routine revision of uterine scar 

after cesarean section: has it ever been necessary? Eur J Obstet Gynecol Reprod Biol., 

1998; 78(1): 29–32. 

5. Aboulfalah A, Abbassi H, Morsad F, Matar N, el Mansouri A. Uterine rupture during trial 

labor after previous cesarian section: maternal and perinatal consequences. Ref Gynecol 

Obstet, 2000; 7(2 –3): 187–190 

6. Beura M, Panda SN. Clinical study of post-caesarean pregnancy. Antiseptic, 2001; 

98(12): 461– 464. 

7. Bouvier-Colle MH, Ancel PY, Varnoux N, et al. Intensive care of pregnant and puerperal 

women. Characteristics of patients and health management structures. J Gynecol Obstet 

Biol Reprod (Paris), 1997; 26(1): 47– 56. 

8. Odukogbe AA, Adewole IF, Ojengbede OA, et al. Grandmultiparity— trends and 

complications: a study in two hospital settings. J Obstet Gynaecol, 2001; 21(4): 361– 367. 

9. Maymon E, Ghezzi F, Shoham-Vardi I, et al. Peripartum complications in grand 

multiparous women: para 6 –9 versus para > or ¼10. Eur J Obstet Gynecol Reprod Biol., 

1998; 81(1): 21– 25. 

10. Pereira LS, Lira PJ, Ahued AR, Quesnel Garcia BC, Iturralde Rosas PP, Arteaga GC. 

Maternal morbidity in adolescent pregnancy. Ginecol Obstet Mex, 2002; 70: 270– 274. 

11. Andriamady RC, Rasamoelisoa JM, Ravaonarivo H, Ranjalahy RJ. Premature rupture of 

membranes seen at the Befelatanana maternity, Antananarivo University Hospital Center. 

Arch Inst Pasteur Madag, 1999; 65(1– 2): 100– 102. 

12. Sepou A, Yanza MC, Nguembi E, Dotte GR, Nali MN. Analysis of transfers in the 

Gynecology and Obstetrics Department of Bangui Hospital. Sante, 2000; 10(6):         

399– 405. 

13. Zoundi O. Grossesse et accouchement chez la grande multipare: a propos de 242 cas 

colliges en 1996 a la maternite du CHN-YO de Ouagoudou Burkina Faso [dissertation]. 

RESAR, 1998. 

14. Gaym A. Obstructed labor at a district hospital. Ethiop Med J., 2002; 40(1): 11–18. 

15. Hofmeyr GJ. Obstructed labor: using better technologies to reduce mortality. Int J 

Gynecol Obstet, 2004; 85: S62– S72. 



www.wjpr.net                              Vol 8, Issue 5, 2019. 

 

70 

Mogal et al.                                                           World Journal of Pharmaceutical Research 

 

16. Bjorklund K. Minimally invasive surgery for obstructed labour: a review of 

symphysiotomy during the twentieth century (including 5000 cases). BJOG, 2002; 109: 

236 –248. 

17. Aboulfalah A, Abbassi H, el Karroumi M, et al. Delivery of large baby after cesarean 

section: role of trial of labor. Apropos of 355 cases. J Gynecol Obstet Biol Reprod (Paris), 

2000; 29(4): 409– 413. 

18. Weibezahn H, Serfati M, Garcı´a M, Llovera A, Machado A, Fleitas F. Hipertension 

inducida por el embarazo en la sala de partos: 1991– 1993. Rev Obstet Ginecol Venez, 

1997; 57(4): 237–242. 88. Quesnel Garcı´a Benı´tez C, Ahued JR, Rivera J, Obei. 

19. Udoma EJ, Asuquo EE, Ekott MI. Maternal mortality from obstructed labor in south-

eastern Nigeria: the role of spiritual churches. Int J Gynaecol Obstet, 1999; 67(2):        

103– 105. 

20. Ameh EA, Mbibu HN, Adams LM, Nmadu PT. Role of a general surgeon in obstetrics 

and gynaecology in a rural setting. East Afr Med J., 1998; 75(1): 27– 29. 

21. Ogunniyi SO, Sanusi YO, Faleyimu BL. Forceps delivery at Wesley Guild Hospital, 

Ilesa, Nigeria: a ten year review. West Afr J Med., 1997; 16(1): 30– 35. 

22. Magann EF, Chauhan SP, Bofill JA, Waddell D, Rust OA, Morrison JC. Maternal 

morbidity and mortality associated with intrauterine fetal demise: five-year experience in 

a tertiary referral hospital. South Med J., 2001; 94(5): 493– 495 

23. Rogers FB, Rozycki GS, Osler TM, et al. A multi-institutional study of factors associated 

with fetal death in injured pregnant patients. Arch Surg, 1999; 134(11): 1274–1277. 

24. Liao CY, Ding DC. Repair of uterine rupture in twin gestation after laparoscopic cornual 

resection. J Minim Invasive Gynecol, 2009; 16: 493–5. 

25. Kanao S, Fukuda A, Fukuda H, et al. Spontaneous uterine rupture at 15 weeks’ gestation 

in a patient with a history of cesarean delivery after removal of shirodkar cerclage. AJP 

Rep., 2014; 4: 1–4. 

26. Vaknin Z, Maymon R, Mendlovic S, Barel O, Herman A, Sherman D. Clinical, 

sonographic, and epidemiologic features of second and early third-trimester spontaneous 

antepartum uterine rupture: a cohort study. Prenat Diagn, 2008; 28: 478–84. 

27. Ofir K, Sheiner E, Levy A, Katz M, Mazor M. Uterine rupture: risk factors and pregnancy 

outcome. Am J Obstet Gynecol, 2003; 189: 1042–6. 

28. Zwart JJ, Richters JM, Ory F, de Vries JI, Bloemenkamp KW, van Roosmalen J. Uterine 

rupture in The Netherlands: a nationwide population-based cohort study. BJOG, 2009; 

116: 1069. 



www.wjpr.net                              Vol 8, Issue 5, 2019. 

 

71 

Mogal et al.                                                           World Journal of Pharmaceutical Research 

 

29. Gue`ye M, Mbaye M, Ndiaye-Gue`ye D, et al. Spontaneous uterine rupture of an 

unscarred uterus before labour. Case Rep Obstet Gynecol, 2012; 2012: 598356. 

30. Gibbins KJ, Weber T, Holmgren CM, Porter TF, Varner MW, Manuck TA. Maternal and 

fetal morbidity associated with uterine rupture of the unscarred uterus. J Obstet Gynecol, 

2015; 213: 382. 

31. Endres LK, Barnhart K. Spontaneous second trimester uterine rupture after classical 

cesarean. Obstet Gynecol, 2009; 6: 806–8. 

32. Ijaz S, Mahendru A, Sanderson D. Spontaneous uterine rupture during the 1st trimester: a 

rare but life-threatening emergency. J Obstet Gynaecol, 2011; 31: 772. 

33. Iemura A, Kondoh E, Kawasaki K, et al. Expectant management of a herniated amniotic 

sac presenting as silent uterine rupture: a case report and literature review. J Matern Fetal 

Neonatal Med, 2014; 28: 106–12. 

34. Tola EN. First trimester spontaneous uterine rupture in a young woman with uterine 

anomaly. Case Rep Obstet Gynecol, 2014; 2014: 967386. 

35. Vaknin Z, Maymon R, Mendlovic S, Barel O, Herman A, Sherman D. Clinical, 

sonographic, and epidemiologic features of second- and early third-trimester spontaneous 

antepartum uterine rupture: a cohort study. Prenat Diagn, 2008; 28: 478–84. 

36. Smith JF, Wax JR. Rupture of the unscarred uterus. Available at: http://www. 

uptodate.com/contents/rupture-of-theunscarred-uterus (accessed 17.02.12). 

37. Sugawara T, Ogawa M, Tanaka T. Repair of uterine rupture during second trimester 

leading to successful pregnancy outcome: case study and literature review. AJP Rep., 

2014; 4: 9–12. 

38. Martin Jr JN, Brewer DW, Rush Jr LV, Martin RW, Hess LW, Morrison JC. Successful 

pregnancy outcome following mid-gestational uterine rupture and repair using Gore-Tex 

soft tissue patch. Obstet Gynecol, 1990; 75: 518–21. 

39. Palacios-Jaraquemada JM, Fiorillo A, von Petery F, Colaci D, Leguizamo´n G. Uterine 

repair and successful pregnancy after myometrial and placental rupture with massive 

haemoperitoneum. BJOG, 2009; 116: 456–60. 

40. Wang PH, Chao HT, Too LL, Yuan CC. Primary repair of cornual rupture occurring at 21 

weeks gestation and successful pregnancy outcome. Hum Reprod, 1999; 14: 1894–5. 

41. Shirata I, FujiwakiR, Takubo K, Shibukawa T, Sawada K. Successful continuation of 

pregnancy after repair of a midgestational uterine rupture with the use of a fibrin coated 

collagen fleece (TachoComb) in a primigravid woman with no known risk factors. Am J 

Obstet Gynecol, 2007; 4: e7–9. 



www.wjpr.net                              Vol 8, Issue 5, 2019. 

 

72 

Mogal et al.                                                           World Journal of Pharmaceutical Research 

 

42. Chen FP. Term delivery after repair of a uterine rupture during the second trimester in a 

previously unscarred uterus: a case report. J Reprod Med., 2007; 52: 981–3. 

43. Fujii T, Kozuma S, Unno N, Kuwabara Y, Taketani Y. Successful pregnancy following 

antenatal closure of uterine wall defect. Int J Gynecol Obstet, 2000; 68: 261–2. 

44. Gorthi S, Simpson NA, Lodge V, Dunham RJ, Lane G. Management of asymptomatic 

mid-trimester lower segment scar dehiscence. Eur J Obstet Gynecol Reprod Biol., 2009; 

147: 241–2. 

 


