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Abstract

Trauma during pregnancy poses a dual threat to the mother and fetus, and disruption of the pelvic ring is
among the most challenging injuries a trauma team can encounter in this population. Altered maternal
physiology, the presence of a gravid uterus, and concerns regarding fetal radiation exposure all complicate
assessment and surgical planning. Evidence to guide management is limited, leaving the sequencing of
delivery and skeletal stabilization largely dependent on case-by-case clinical judgment.

A 26-year-old woman (gravida 3, para 2) at 35 weeks and 5 days of gestation sustained these injuries after
being struck by a car while riding a motorcycle. She presented alert, with stable vital signs and no
tachycardia (blood pressure, 127/77 mmHg; heart rate, 72 bpm; SpO2, 98%). Focused assessment with
sonography for trauma (FAST) was negative on two occasions, and cardiotocography was reassuring, with
only mild uterine activity.

Following multidisciplinary discussion, an emergency lower-segment cesarean section was performed with
the pelvic binder in situ, followed by pelvic external fixation using two 5-mm supra-acetabular Schanz pins
and retrograde nailing of the right femur during a single three-hour operative session. A 1.9-kg girl was
delivered, with Apgar scores of 4, 7, and 10 at 1, 5, and 10 minutes, respectively. Estimated blood loss was
800 mL, and two units of packed red blood cells were transfused. Pelvic reduction was maintained at two
weeks, and both the mother and neonate were discharged well on day 8.

In near-term pregnancy complicated by combined pelvic and orthopedic trauma, single-session delivery and
skeletal stabilization is feasible. An external fixator can provide definitive fixation for an open-book pelvic
injury.

Categories: Obstetrics/Gynecology, Trauma, Orthopedics
Keywords: apc ii, closed pelvic fracture, external fixator as definitive fixation, pelvic fracture, trauma in pregnanacy

Introduction

Trauma complicates approximately 7% to 8% of all pregnancies and is the leading non-obstetric cause of
maternal death [1,2]. Maternal mortality following major trauma approaches 10%, with the highest
incidence occurring during the third trimester [1]. Pelvic ring fractures are among the most serious injuries
sustained in this setting. A systematic review of 33 pregnant patients with pelvic ring fractures reported
maternal and fetal mortality rates of 9.1% and 42.4%, respectively, with motor vehicle collisions accounting
for 63% of injuries [3]. Anterior-posterior compression type II (APC-II) injuries comprised 21.2% of the
cohort and were associated with a fetal mortality rate of 42.9% [3]. Earlier series reported a comparable fetal
mortality rate of approximately 35% [4]. Concomitant fractures are common, occurring in 48.5% of reported
cases, and femoral shaft fractures, in particular, have been associated with adverse maternal outcomes [3].

We present a case of an APC-II pelvic fracture with a concomitant open femoral fracture in a woman at 35
weeks and 5 days of gestation, managed with simultaneous emergency cesarean section and pelvic
stabilization. This report highlights the multidisciplinary decision-making process and surgical
considerations involved in managing this challenging clinical scenario.

This case report was previously presented as a poster titled “Open Book Pelvic Fracture in a Pregnant
Woman: How We Approach a Disaster” at the Malaysian Orthopaedic Association Annual Scientific Meeting
2023.

Case Presentation

A 26-year-old woman, gravida 3 para 2, at 35 weeks and 5 days of gestation, was involved in a road traffic
accident. She was riding a motorcycle when she was struck directly on her right side by a car. She presented
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with pain over the right thigh and anterior pelvic region, and fetal movements were still perceived.

On arrival at the emergency department, she was alert, with a Glasgow Coma Scale score of 15/15. Her
hemodynamic parameters were stable, with a blood pressure of 127/77 mmHg, heart rate of 72 bpm, and
SpO, of 98%. She was assessed simultaneously by the trauma and obstetric teams and resuscitated according
to the Advanced Trauma Life Support (ATLS) protocol. Focused assessment with sonography in trauma
(FAST) was performed twice, with no evidence of intra-abdominal injury. The fetus was viable.
Cardiotocography (CTG) demonstrated a normal fetal heart rate pattern, with mild uterine activity (2-3
contractions in 10 minutes).

The secondary survey revealed tenderness over the pubic symphysis and a puncture wound over the lateral
aspect of the right thigh without active bleeding, suggesting an open fracture. Radiographs obtained after
informed consent demonstrated an APC-II open-book pelvic injury with pubic symphysis diastasis and an
open midshaft right femoral fracture (Gustilo-Anderson type I) (Figure ). A pelvic binder was applied
immediately for provisional stabilization.

FIGURE 1: Pelvic radiograph showing open-book pelvic injury and
pelvic binder application

(A) Anteroposterior pelvic radiograph demonstrating an open-book pelvic injury (Young-Burgess anterior-posterior
compression type Il (APC-Il)) (blue arrow), with the fetus in vertex position (white arrow). (B) Pelvic binder (black
arrow) applied for provisional stabilization.

The multidisciplinary team, comprising orthopedic surgeons, obstetricians, anesthetists, and
neonatologists, convened to discuss the management plan. Given the near-term gestational age (35 + 5
weeks), stable maternal and fetal parameters, pelvic instability with a risk of hemorrhage, and the need for
operative access, the decision was made to proceed with coordinated emergency delivery followed by
orthopedic fixation during a single operative session. Key considerations included the following: (1) the fetus
was near term, with minimal benefit from delaying delivery beyond 34 weeks; (2) pelvic instability posed an
ongoing risk of hemorrhage; (3) the gravid uterus would complicate positioning for fixation; and (4) a single
anesthetic event was preferable to staged procedures.

Emergency lower-segment cesarean section (EMLSCS) was performed with the pelvic binder in situ, followed
by external fixation of the pelvis using two 5-mm supra-acetabular Schanz pins (Figure 2), wound
debridement of the right femur, and retrograde femoral nailing. The patient delivered a baby girl weighing
1.9 kg, with Apgar scores of 4, 7, and 10 at 1, 5, and 10 minutes, respectively. The total surgical time was
three hours (one hour for the obstetric procedure and two hours for the orthopedic procedures), with an
estimated blood loss of 800 mL. The patient remained hemodynamically stable throughout the procedure.
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FIGURE 2: Intraoperative photographs of the pelvic external fixator with
two 5-mm supra-acetabular Schanz pins

(A) Anteroinferior view. (B) Lateral view.

White arrows: supra-acetabular pin. Black arrow: dressed Pfannenstiel wound.

Postoperatively, she required transfusion of two units of packed red blood cells following a drop in
hemoglobin. She was discharged on postoperative day 8, mobilizing in a wheelchair with the external fixator
maintained as definitive fixation for her pelvic injury. At two-week follow-up, pelvic reduction was
maintained with the external fixator in situ (Figure 3). The neonate was discharged in good condition.

FIGURE 3: Sequential pelvic inlet radiographs showing reduction over
time

(A) Intraoperative reduction. (B) Immediate postoperative radiograph. (C) Two-week follow-up, showing
maintained pelvic reduction with the external fixator in situ.

Informed consent was obtained from the patient for publication of this case report and any accompanying
clinical images.

Discussion

Pelvic fractures during pregnancy present unique challenges due to the physiological changes of pregnancy,
fetal vulnerability, and the need for multidisciplinary coordination.

Maternal resuscitation takes precedence, as optimal maternal stabilization offers the best chance of fetal
survival [3,5]. Pregnancy increases blood volume by approximately 40%, allowing up to 1,500 mL of occult
hemorrhage before signs of shock become apparent [6]. Therefore, initial hemodynamic stability does not
exclude significant pelvic bleeding, and a pelvic binder was applied immediately. Aortocaval compression
can reduce cardiac output by up to 30%, and a left lateral tilt of 15-30° is recommended when feasible [3,6].
Appropriate imaging should not be delayed: fetal exposure below 5 rad is not associated with an increased
risk of fetal anomalies or pregnancy loss [7], and standard trauma-series radiographs deliver only a small
fraction of this threshold to the uterus [7]. Abdominal shielding may further reduce exposure but can limit
visualization of the fracture.

At 35 + 5 weeks, the fetus was effectively near term, with limited benefit from further gestation and no
indication for antenatal corticosteroids [1], while deferring fixation would have prolonged pelvic instability
and the associated hemorrhagic risk. Expedited delivery was therefore considered the most appropriate
approach to protect the mother without compromising fetal outcome.
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External fixation was chosen as definitive treatment for the APC-II injury, offering shorter operative time,
reduced blood loss, less surgical dissection, and lower radiation exposure than internal fixation [8]. This is
consistent with the report by Stohlner et al. of successful definitive external fixation for an APC-II injury
during pregnancy [9]. External fixation can be applied rapidly without requiring exposure of the anterior
pelvic ring, and contemporary reviews continue to favor it as the preferred initial technique during
pregnancy for this reason [10]. Where the posterior ring is intact, as in this case, the frame may also serve as
definitive treatment [9,11]. Supra-acetabular pins, as used in this case, provide greater purchase than iliac
crest pins and keep the frame clear of the Pfannenstiel incision. Reduction quality should be assessed using
validated criteria rather than subjective visual assessment. Lefaivre et al. demonstrated poor interobserver
reliability for visual assessment (k = 0.306) and validated an absolute displacement method, with
displacement of >10 mm generally considered significant [12]. By this standard, reduction was maintained
throughout follow-up in our patient.

Operative management of pelvic fractures during pregnancy has been reported only in isolated cases. The
largest synthesis to date included only 33 patients over 23 years, with no significant difference in mortality
between surgical and conservative management. Eight patients were managed with an external fixator,
which was always applied before delivery [3]. Our case differs in that the external fixator was applied
immediately after delivery during the same anesthetic. Individual comparators include Stohlner et al.
(definitive external fixation for an APC-II injury) [9], Pisoudeh et al. (combined pelvic ring and sacral
fracture) [13], Fleifel et al. (subcutaneous internal fixation for symphyseal diastasis) [14], Tomer et al.
(conservative management of hip dislocation) [15], and Almog et al. (combined conservative and operative
approaches) [16]. Amorosa et al. recommend applying the same surgical indications used for non-pregnant
patients and note that symphyseal fixation can be performed through the same Pfannenstiel incision used
for cesarean delivery when the fetus is near term [1]. In our case, external fixation was selected because of its
lower soft-tissue insult.

This combined approach was feasible because delivery first removed the gravid uterus as an obstacle to
positioning, reduction maneuvers, and fluoroscopy, while also eliminating concerns regarding fetal
radiation exposure. A single anesthetic avoided a second induction and shortened the period of pelvic
instability. The procedures were completed within three hours (one hour for the obstetric procedure and two
hours for the orthopedic procedures), with an estimated blood loss of 800 mL and no intraoperative
hemodynamic instability. This is comparable to the blood loss reported across nearly 5,000 cesarean
deliveries for various indications (792 mL) [17], despite the additional pelvic and femoral fixation performed
during the same session. Achieving this outcome required close multidisciplinary planning among the
obstetric, neonatology, anesthesia, and orthopedic teams, with the management strategy agreed upon
before the patient entered the operating theater. The key considerations were that the fetus was near term,
the pelvic injury carried an ongoing hemorrhagic risk, and a single combined procedure was preferable to
two separate anesthetic events.

The concomitant open femoral fracture added complexity. Associated fractures occur in 48.5% of reported
cases, and femoral shaft fractures, in particular, appear to be an adverse prognostic marker, with two of four
mothers with such fractures in the pooled series not surviving [3]. The favorable outcome in this case
highlights the value of coordinated multidisciplinary planning. However, this report describes a single case
with short-term follow-up; long-term pelvic function, symphyseal healing, and the effects on future
pregnancy remain unknown. Population data indicate altered subsequent obstetric management, including
higher cesarean delivery rates, following pelvic fracture [18]. The absence of computed tomography also
limits characterization of potential posterior pelvic ring involvement.

Conclusions

Open-book pelvic fracture in pregnancy is rare and requires coordinated multidisciplinary management.
Maternal stabilization remains the primary priority, and simultaneous cesarean section with pelvic
stabilization can be safely performed in late gestation. This case highlights the importance of coordinated
surgical planning in achieving favorable maternal and neonatal outcomes.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Wei Jie Tee, Chuah Jia Peng
Drafting of the manuscript: Wei Jie Tee
Acquisition, analysis, or interpretation of data: Wang Chen Kang, Chuah Jia Peng

Critical review of the manuscript for important intellectual content: Wang Chen Kang, Chuah Jia Peng

2026 Tee et al. Cureus 18(8): e114194. DOI 10.7759/cureus.114194 40f5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Supervision: Chuah Jia Peng

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the

submitted work.
References
1. Amorosa LF, Amorosa JH, Wellman DS, Lorich DG, Helfet DL: Management of pelvic injuries in pregnancy .
Orthop Clin North Am. 2013, 44:301-15. 10.1016/j.0c1.2013.03.005
2. Aggarwal R, Soni KD, Trikha A: Initial management of a pregnant woman with trauma . ] Obstet Anaesth Crit
Care. 2018, 8:66-72. 10.4103/joacc.JOACC 4 18
3. Eslami A, Chehrassan M, Alimoghadam S, Pisoudeh K, Kasaeian A, Elahifar O: Traumatic pelvic ring fracture
during pregnancy: a systematic review. EFORT Open Rev. 2024, 9:700-11. 10.1530/EOR-23-0164
4. Leggon RE, Wood GC, Indeck MC: Pelvic fractures in pregnancy: factors influencing maternal and fetal
outcomes. ] Trauma. 2002, 53:796-804. 10.1097/00005373-200210000-00033
5. Appelbaum RD, Yorkgitis B, Rosen ], et al.: Trauma in pregnancy: a systematic review, meta-analysis, and
practice management guideline from the Eastern Association for the Surgery of Trauma. ] Trauma Acute
Care Surg. 2025, 99:298-309. 10.1097/TA.0000000000004661
6. JainV, Chari R, Maslovitz S, Farine D: Guidelines for the management of a pregnant trauma patient. ] Obstet
Gynaecol Can. 2015, 37:553-574. 10.1016/S1701-2163(15)30232-2
7. Ratnapalan S, Bentur Y, Koren G: "Doctor, will that x-ray harm my unborn child?" . CMA]J. 2008, 179:1293-6.
10.1503/cma;j.080247
8. Tile M, Helfet DL, Kellam JF, Vrahas M: Fractures of the Pelvis and Acetabulum: Principles and Methods of
Management. Georg Thieme Verlag, Stuttgart, Germany; 2015. 10.1055/b-003-121618
9.  Stohlner V, Gill JR, Murphy CG, Carrothers AD: Definitive use of external fixation for pelvic ring injuries
(open book/APC2) in pregnancy. BMJ Case Rep. 2015, 2015:bcr2015212690. 10.1136/bcr-2015-212690
10. Sevgi K, Pliskow S, Aran SN: Pelvic fractures in pregnancy: multidisciplinary management and outcomes .
Cureus. 2025, 17:e84898. 10.7759/cureus.84898
11.  Marmor M, El Naga AN, Barker ], Matz ], Stergiadou S, Miclau T: Management of pelvic ring injury patients
with hemodynamic instability. Front Surg. 2020, 7:588845. 10.3389/fsurg.2020.588845
12.  Lefaivre KA, Blachut PA, Starr AJ, Slobogean GP, O'Brien PJ: Radiographic displacement in pelvic ring
disruption: reliability of 3 previously described measurement techniques. ] Orthop Trauma. 2014, 28:160-6.
10.1097/BOT.0b013e31829efcc5
13.  Elbaseet HM, Abdelzaher MA: Management of slipped capital femoral epiphysis (SCFE) on top of fixed
fracture neck of femur (case report). Arch Bone Jt Surg. 2023, 11:473-5. 10.22038/ABJS.2023.71908.3355
14.  Fleifel D, Vaidya R, Nasr K: Pathologic pubic symphysis diastasis in pregnant pelvic ring fracture treated
with INFIX: a case report. JBJS Case Connect. 2023, 13:2023. 10.2106/]BJS.CC.22.00790
15.  Tomer D, Tupe R, Bartakke G, Bhoi K: Management of pelvic fractures and hip dislocation in pregnancy: a
case report and review of literature. ] Orthop Case Rep. 2022, 12:5-9. 10.13107/jocr.2022.v12.i10.3342
16.  Almog G, Liebergall M, Tsafrir A, Barzilay Y, Mosheiff R: Management of pelvic fractures during pregnancy .
Am | Orthop (Belle Mead NJ). 2007, 36:E153-9.
17.  Mitts MD, Belfort MA, Clark SL: The impact of indication for cesarean on blood loss . Am ] Obstet Gynecol.
2025, 232:478.e1-7. 10.1016/j.aj0g.2024.09.116
18.  Vaajala M, Kuitunen I, Nyrhi L, Ponkilainen V, Kekki M, Mattila VM: Pregnancy and delivery after pelvic

fracture in fertile-aged women: a nationwide population-based cohort study in Finland. Eur ] Obstet
Gynecol Reprod Biol. 2022, 270:126-32. 10.1016/j.ejogrb.2022.01.008

2026 Tee et al. Cureus 18(8): e114194. DOI 10.7759/cureus.114194

50f5


https://dx.doi.org/10.1016/j.ocl.2013.03.005
https://dx.doi.org/10.1016/j.ocl.2013.03.005
https://dx.doi.org/10.4103/joacc.JOACC_4_18
https://dx.doi.org/10.4103/joacc.JOACC_4_18
https://dx.doi.org/10.1530/EOR-23-0164
https://dx.doi.org/10.1530/EOR-23-0164
https://dx.doi.org/10.1097/00005373-200210000-00033
https://dx.doi.org/10.1097/00005373-200210000-00033
https://dx.doi.org/10.1097/TA.0000000000004661
https://dx.doi.org/10.1097/TA.0000000000004661
https://dx.doi.org/10.1016/S1701-2163(15)30232-2
https://dx.doi.org/10.1016/S1701-2163(15)30232-2
https://dx.doi.org/10.1503/cmaj.080247
https://dx.doi.org/10.1503/cmaj.080247
https://dx.doi.org/10.1055/b-003-121618
https://dx.doi.org/10.1055/b-003-121618
https://dx.doi.org/10.1136/bcr-2015-212690
https://dx.doi.org/10.1136/bcr-2015-212690
https://dx.doi.org/10.7759/cureus.84898
https://dx.doi.org/10.7759/cureus.84898
https://dx.doi.org/10.3389/fsurg.2020.588845
https://dx.doi.org/10.3389/fsurg.2020.588845
https://dx.doi.org/10.1097/BOT.0b013e31829efcc5
https://dx.doi.org/10.1097/BOT.0b013e31829efcc5
https://dx.doi.org/10.22038/ABJS.2023.71908.3355
https://dx.doi.org/10.22038/ABJS.2023.71908.3355
https://dx.doi.org/10.2106/JBJS.CC.22.00790
https://dx.doi.org/10.2106/JBJS.CC.22.00790
https://dx.doi.org/10.13107/jocr.2022.v12.i10.3342
https://dx.doi.org/10.13107/jocr.2022.v12.i10.3342
https://pubmed.ncbi.nlm.nih.gov/18075613/
https://dx.doi.org/10.1016/j.ajog.2024.09.116
https://dx.doi.org/10.1016/j.ajog.2024.09.116
https://dx.doi.org/10.1016/j.ejogrb.2022.01.008
https://dx.doi.org/10.1016/j.ejogrb.2022.01.008

	Simultaneous Cesarean Delivery and Pelvic Stabilization for Open-Book Pelvic Injury in Late Pregnancy: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pelvic radiograph showing open-book pelvic injury and pelvic binder application
	FIGURE 2: Intraoperative photographs of the pelvic external fixator with two 5-mm supra-acetabular Schanz pins
	FIGURE 3: Sequential pelvic inlet radiographs showing reduction over time

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


