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A B S T R A C T   

Spontaneous uterine rupture in unscarred uteri complicated by pulmonary emboli is a rare event with major 
maternal morbidity and mortality. 

This is a case of a 32-year-old woman, G1P0, at term, with no pertinent past medical/surgical history, who 
underwent an emergency cesarean delivery for failed induction of labor complicated by uterine rupture. Post- 
operatively, the patient was tachycardic and hypoxic. CT arteriogram revealed massive bilateral pulmonary 
emboli, and she was transferred for specialist care. An emergency pulmonary embolectomy and implantation of 
an extracorporeal right ventricular assist device were performed. Once the patient was clinically stable, an 
evaluation for thrombophilias and collagen disorders was done, and was positive for a variant of unknown 
significance in the ELN gene (c.205G > C). 

This case report highlights a potential connection between uterine ruptures, hemorrhage, and multiple, large 
pulmonary emboli. The authors propose a multidisciplinary discussion and evaluation to identify risk factors and 
biologic causes for these rare but life-threatening complications.   

1. Introduction 

Spontaneous uterine rupture in an unscarred uterus is a rare event 
that can lead to maternal and fetal morbidity and mortality. The inci
dence of rupture of unscarred uteri is 0.0175% to 0.005% of pregnancies 
[1]. Causes of uterine rupture include trauma, congenital weakness of 
the myometrium (e.g., Ehlers-Danlos type IV) [2], acquired weakness 
secondary to prolonged labor or uterotonic drugs [3,4], or uterine cavity 
overdistension due to multiple gestation, high parity, or uterine anom
alies [1]. 

Massive thrombo-emboli during pregnancy and labor are also rare 
events, with an incidence rate of about 1 in 1000–3000 pregnancies [5]. 
The hypercoagulable state of pregnancy with increased levels of pro
thrombotic factors increases the risk for venous thromboembolism 
(VTE) [5]. Other risk factors include previous thrombosis, thrombo
philia, rheumatoid disease, inflammatory bowel disease, obesity, 
immobilization, preeclampsia, (emergency) cesarean delivery (CD), and 
major postpartum bleeding [6,7]. 

Patients with uterine rupture often suffer from hemorrhage and 
require large blood transfusions. Studies have demonstrated increased 
thromboembolic risk associated with transfusions [8,9]. However, a 

large retrospective cohort study found the addition of fresh frozen 
plasma was more protective than transfusions of red blood cell alone 
[10]. 

While there are many articles reporting cases of uterine rupture in 
unscarred uteri [11–13] and many case reports of pulmonary embolism 
(PE) after a CD [14–17], there are apparently no articles describing a 
case of uterine rupture in an unscarred uterus followed by massive PE. 
Here, with consent provided by the patient, a case of uterine rupture 
following failed induction of labor at term complicated by massive 
bilateral PE is described. Management required transfer for specialist 
care after cesarean section. 

2. Case Presentation 

A 32-year-old woman, G1P0, with no pertinent past medical or 
surgical history, underwent an induction of labor at 40w4d for gesta
tional hypertension at an initial hospital. 

Her obstetrical history was significant for elevated 50 g glucose 
challenge test followed by a normal 100 g glucose tolerance test. She had 
had an incomplete anatomy sonogram at that hospital but reported a 
normal anatomy sonogram at 31 weeks. She was GBS positive. Her 
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gynecologic history included a HPV16 positive Pap smear with no 
intraepithelial lesion. She denied a history of fibroids, ovarian cysts, 
sexually transmitted infections, with no history of D&C or other 
gynecological-surgical procedures on the uterus. 

Per documentation from the outside hospital, the patient had 
received oxytocin for over 21 h. While in labor, she developed a fever to 
38.3C and the fetal heart tracing was significant for fetal tachycardia of 
180 bpm for over 10 h with minimal variability, concerning for cho
rioamnionitis. About 21 h into labor, she complained of a sharp cramp in 
her abdomen, starting in the epigastric area, extending to the peri
umbilical area, and radiating to the left upper quadrant, bilateral 
shoulders, and right flank. A sonogram was unremarkable. Variable 
decelerations were observed with no cervical change past 8 cm and a 
primary CD was recommended for arrest of dilation and category 2 
tracing remote from delivery. After receiving spinal anesthesia, there 
was fetal bradycardia to 50 bpm, prompting an emergency CD. Upon 
entry into the peritoneal cavity, a hemoperitoneum was noted. 

A live male weighing 3720 g was delivered via a low-transverse 
uterine incision and handed to the neonatology team for resuscitation. 
Apgar scores were 2 at 1 min and 8 at 5 min. The uterus was exteriorized 
for repair, at which point a defect in the posterior uterine wall was 
appreciated through the anterior lower uterine segment hysterotomy. It 
was described as an 8 cm vertical defect approximately 4 cm left of the 
midline, consistent with uterine rupture of an unknown duration. It was 
surmised that the rupture began at the time of her abdominal/shoulder 
pain 3 h prior to the delivery. The rupture site was repaired with a 
running locked suture of 0 Monocryl. Following the hysterotomy repair, 
a 3 cm defect was observed in the bladder dome, repaired by the urology 
team. The operation lasted 3 h and the patient received 2200 cc IV 
crystalloid, 2 units packed red blood cells and 2 units of fresh frozen 
plasma, and tranexamic acid. The quantitative blood loss was 1520 cc. 
The placental pathology report was unavailable. 

Post-operatively the patient was tachycardic to 132 bpm and hypoxic 
with spO2 of 80–90%, requiring 5–6 L of supplemental O2 via nasal 
cannula. Based on these abnormal vital signs and after a complicated 
delivery, the differential diagnoses included intra-abdominal hemor
rhage, pulmonary edema, PE, peripartum cardiomyopathy, sepsis, or 
transfusion reaction. A CT arteriogram was performed to evaluate for 
pulmonary edema vs. PE (there was low suspicion for the other differ
ential diagnoses), and it demonstrated extensive bilateral PE with flat
tening intraventricular septum consistent with right cardiac 
dysfunction. On echocardiogram, her right ventricle was almost aki
netic. She was started on an intravenous heparin drip and transferred to 
the regional perinatal center’s (RPC) surgical intensive care unit for 
emergency thrombolysis and inferior vena cava (IVC) filter placement, 
which was not available at the outside hospital. 

On arrival at the RPC, the patient was unable to speak in full sen
tences, but reported chest pain and fatigue. She was tachycardic 
(130–140 bpm). Transthoracic echocardiogram demonstrated severely 
dilated right ventricle and hypokinesis. An emergency pulmonary em
bolectomy and implantation of an extracorporeal right ventricular assist 
device (RVAD) and rigid sternal fixation was performed. The main 
pulmonary artery was dissected, and the entire left branch pulmonary 
artery and the intermediate branch to the middle and lower lobes were 
obliterated by acute thrombi, which were retrieved (Fig. 1). Smaller 
thrombi in the upper and lobe segmental arteries were also removed. 
Cardiopulmonary bypass was weaned, and RVAD was initiated as the 
patient had very little cardiac ejection without its support. An IVC filter 
was placed. 

The patient recovered in the ICU on ampicillin, gentamycin, and 
clindamycin for chorioamnionitis and remained intubated, sedated, on 
mechanical ventilation until she was extubated and weaned off RVAD on 
hospital day 3. She developed pelvic abscesses (treated with piper
acillin/ tazobactam), but her fever persisted and, ultimately, the ab
scesses were drained by the interventional radiology team. 

Once the patient was clinically stable, she was evaluated for 

thrombophilias, and collagen disorders, like Ehler’s Danlos, via genetic 
testing. Results of the evaluation noted that the patient was wild type for 
Prothrombin 620210 A and Factor V Leiden and had normal levels of 
Anticardiolipin IgG/ IgM, IgM total, IgG total, and Beta-2-glycoprotein I 
AB IgG/IgA, IgM. A lupus anticoagulant panel was positive; however, 
false positives can occur in patients on anticoagulant medication. She 
was ANA negative. Genetic testing for COL3A1 gene (involved in the 
production of type III collagen) was also done and the patient was 
negative for vascular Ehlers Danlos, but reflex testing to an Ehlers 
Danlos syndrome panel found a VUS (variant of uncertain significance) 
in the ELN gene (c.205G > C). Though Ehlers Danlos syndrome was 
ruled out as a potential etiology for the uterine rupture, she was rec
ommended to follow up with Genetics in 1–2 years to re-analyze the 
sample and reassess the significance of the VUS as more knowledge is 
obtained about the various gene variants. She was counseled on the 
increased risk of recurrent spontaneous uterine rupture, and an etono
gestrel implant was placed for contraception. 

3. Discussion 

The literature demonstrates that spontaneous uterine rupture is a 
rare occurrence, particularly for patients with no history of uterine 
surgery. What is even rarer is a combination of uterine rupture and 
thromboembolic events. It is unclear if these two events are associated 
or coincidental. Possible causes of uterine rupture in this case could be 
the prolonged administration of oxytocin causing acquired weakness. It 
could also be due to a potential unknown connective tissue disorder 
linked to the VUS due to the patient experiencing two organ defects 
(although it is unclear if the bladder defect was iatrogenic). More 
research into this variant is required to fully understand if it could have 
increased this patient’s risk of organ rupture. Possible independent 
factors causing the massive PE following blood transfusions for hemor
rhage include trauma and the emergency CD in conjunction to the hy
percoagulable state secondary to pregnancy and prolonged immobility. 

This case of a woman with no pertinent past medical or surgical 
history who experienced a uterine rupture after an induction of labor 
adds to the limited literature on spontaneous uterine rupture compli
cated by massive PE as there are no similar cases in the literature. It 
reflects the need to further understand causes of spontaneous uterine 
ruptures of unscarred uteri as well as causes of thromboemboli. The case 
also poses interesting questions regarding the how to work up the pa
tient for potential etiologies, and how to counsel the patient regarding 
family planning following a pregnancy complication. The authors 
recommend multidisciplinary discussion and genetic evaluation for 
spontaneous uterine ruptures, identifying risk factors and biologic cau
ses for this rare but life-threatening phenomenon. The authors also 
recommend careful monitoring of patients who undergo transfusion 

Fig. 1. Pulmonary emboli removed from the intermediate branch to the middle 
and lower lobes. 
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protocols as they are a greater risk for thromboembolic events. 
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