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Abstract

The management of multiple fractures resulting from trauma
in pregnancy presents a unique balancing act for the surgeon.
The severe physiologic derangement posed by trauma, its effect
on the fetus, and complications to the mother require tactful
maneuvering, more so in a negative woman married to a blood
group AB Rhesus-positive man.

We report a case of a 26-year-old Gravida two para one alive
(G2PIA) who presented to the Tamale Teaching Hospital with
multiple fractures(open Gustilo Anderson lIIA mid-shaft fracture
on the left femur with an ipsilateral open Gustilo Anderson IIIA
fracture of the Tibia and fibula, and a closed mid-shaft femur
fracture of the right femur), blood group O Rh-negative with an HB
of 6.0 on admission.

This case study emphasizes the possibility of a favorable outcome
for both mother and child, with multiple injuries and a preexisting
risk of Rhesus incompatibility. The narrative focuses on when
to operate, the type and duration of anesthesia, the duration of
surgery, the management of blood loss, and post-operative pain
management.

A well-coordinated multidisciplinary approach is required to
ensure a favorable outcome for mother and child in a low-income
socioeconomic setting with such high-risk cases.

Introduction

Trauma during pregnancy is the leading cause of non-obstetric
maternal mortality [1,2]. About 20% of maternal deaths are directly
attributable to injuries. Non-lethal injuries occur in 1 in every 12
pregnant women and are most commonly the result of road traffic
accidents or domestic (intimate partner) violence. The increasing
incidence of trauma in pregnant women with all the attendant
complications poses a challenge not only to the orthopedic
surgeon but also to the emergency physician, the Obstetrician, the
neonatologist, and the Physiotherapist.

Trauma is a public health problem with high disability, death, and
societal costs. About 50% of deaths occur within the first few
minutes of sustaining an injury, mostly from hemorrhage and or
neurological injuries. In a pregnant woman, trauma poses a risk to
both mother and child, with an increased risk of fetal death from
placenta abruption and preterm labor 2. Multiple injuries thus
increase the risk of morbidity and mortality in a pregnant woman
and fetus.

Rhesus negativity is the absence of the Rhesus D antigen on the
surface of red blood cells. Rhesus-negative individuals produce
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antibodies when exposed to Rhesus-positive blood; a process
referred to as Rhesus alloimmunization. These antibodies cause
lysis of Rhesus-positive red blood cells [3].

A pregnancy where a Rhesus-negative mother carries a
Rhesus-positive fetus results in Rhesus incompatibility with
major obstetric complications like fetal death and hemolysis in
newborns. Multigravid women who may have been sensitized
from a previous pregnancy, whether it was carried to term or not,
have an increased risk [4,5].

The incidence of trauma, especially in the Northern part of Ghana,
anecdotally, is on the rise, especially with the increasing use of
motorcycles and tricycles as means of transport. This situation is
beset with its attendant lack of attention to road safety measures.
In some cases, cargo trucks transport humans, resulting in
an increased risk of severe injuries in the event of an accident;
these trucks transport both men and women (including pregnant
women).

There are noreported isolated studies in Ghana that have looked at
the maternal and infant morbidity and mortality resulting directly
from trauma. No case report was published in Ghana from our
extensive search that captured a managed multiple-injured gravid
patient and its outcome.

This case report will demonstrate how a favorable outcome was
achieved for both mother and child in a Rhesus-negative pregnant
woman married to a Rhesus-positive man who sustained multiple
injuries.

Case presentation

A 26-year-old gravida two para one alive (G2P1A) presented with
bilateral thigh and left leg deformities associated with an inability
to bear weight after she was tossed out of the bucket of a truck.
The left thigh and leg had wounds with exposed bone fragments.

On Examination, the Airway was patent, she was tachypneic (24
cycles per minute) and hemodynamically unstable, with a BP
of 90/63 and Pulse of 122 bpm, regular and good volume. An
Abdominal examination revealed a 25-week gravid uterus (SFH
= 25 cm), a regular fetal heart rate of 136 bpm, normal bowel
sounds, and no abnormality.

Investigations revealed that her Hemoglobin was 6 g/dl, her Blood
Group was O Rhesus-negative, and all other parameters were
normal. Her husband’s blood group was found to be AB Rhesus-
positive.

Imaging: All x-rays (Figure 1-Figure 4) of the limbs were done
with the abdomen covered with a lead shield to minimize radiation
exposure to the fetus.

An  Abdominopelvic Ultrasound revealed a Single Viable
Intrauterine Gestation with cephalic presentation and a posterior

fundal placenta with adequate liquor.

She was diagnosed with an Open Gustilo Anderson IlIA midshaft
fracture of the left femur with an ipsilateral open Gustilo Anderson
[I1A fracture of the tibia and fibula, a closed midshaft fracture of the
right femur, and a 28-week pregnancy with Rhesus incompatibility
and hemorrhagic shock.

Patient Management: The patient was managed by a
multidisciplinary team consisting of an emergency physician,
obstetrician, anesthetist, and orthopedic surgeon. Shock was
corrected with intravenous Ringer's lactate and two units of
O-negative blood (then four units subsequently to correct
anemia). The fractures were initially immobilized with bilateral
skin traction and an above-knee back slab on the left lower limb.
Thromboprophylaxis included subcutaneous enoxaparin (Clexane
40 mg daily), antibiotic prophylaxis with 1.5 g IV Cefuroxime stat

dose (administered within an hour of presentation), and analgesia.

Intramuscular dexamethasone was administered for 24 hours,
and Rhogam was initiated on the second day and completed on
the fourth day of admission. Fetal monitoring was done using
daily kick counts and weekly ultrasonography.

The Patient and family were counseled for locked I.M. nailing of
the Left femur, right femur, and left tibia with a clear emphasis
on the possible complications of preterm delivery via cesarean
section and the survival chances of the fetus under the situation.
Debridement, initial stabilization, and wound cover were done
within 4 hours of the initial injury. Definitive surgery was on
admission day 12 due to difficulty in obtaining O-negative blood.
After six units of packed cells, hemoglobin concentration reached
10.7 g/dl.

Spinal anesthesia was administered with the patient in the sitting
position for both the emergent and definitive procedures. While
the patient was being prepared for anesthesia, the fetal heart rate
was checked at fifteen-minute intervals for rate and regularity. The
patient was positioned supine with a 25 degrees—30 degrees tilt
to the left to avoid pressure on the inferior vena cava by the gravid
uterus for all procedures.

Retrograde intramedullary nailing (with stainless steel SIGN-Fin
nails; (Figure 1,Figure 2) of the left and right femurs was done.
The left tibia was nailed with a stainless-steel standard SIGN nail
(Figure 3,Figure 4). The right femur, which was a closed fracture,
was operated on first, then the left femur, and then the left tibia.
All fractures were reduced open, avoiding the use of radiation. All
fractures were reduced open, preventing the use of radiation.

Total surgery time was eighty-two (82) minutes with an estimated
blood loss of 350 mLs. One unit of blood was given immediately
post-surgery.

Surgery was Uneventful. Fetal heart Rate checked immediately
post-surgery was 142 bpm and regular. No contractions were
noticed.
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Figure 1: Hpreoperative X-rays; form left to right; left femur AP vie, left femur Lateral view, left tibia and fibula AP view, Right femur AP view.
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Figure 2: Immediate post operative X-ray ; from right to left, left femur and right femur AP views.
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Figure 3: Immediate post operative X-rays left tibia and fibular.

The fetal heart rate, bleeding per vaginum, loss of liquor, and
presence /absence of contractions were monitored four hourly
daily, along with other constitutional parameters (blood pressure,
Pulse rate, respiratory rate, and SPO,)

From postoperative day two, the patient received daily
physiotherapy (range of movement of the knee). On postoperative
day six, the patient was mobilized out of bed in a wheelchair.
During this period, the obstetrics team conducted daily reviews
and alternate-day ultrasonography.

The patient was referred to the obstetrics unit on postoperative day
seven (30 weeks, five days). Clinical and sonographic monitoring
continued until the patient was 38 weeks of gestation.

Range of motion in the right knee at 38 weeks = 0-130

Range of motion in the left knee at 38 weeks = 0-110

The patient was delivered vaginally following induction of labor at
38 weeks of gestation. Labor was uneventful.

Discussion

A national population-based study (1991-2001) conducted in
Sweden reported a road traffic accident incidence of 207/100,000
pregnancies with an associated perinatal mortality of 3.7
per 100,000 pregnancies and a maternal mortality of 1.4 per
100,000 pregnancies (with an odds ratio of 3.55 compared with
the background risk). Thus, mortality associated with trauma in
pregnancy is high for both mother and child and was expected to
be higher in a polytrauma Rhesus-negative pregnant woman in a
low socioeconomic setting [4,6].

&

Figure 4: 9 months post operative X-rays form left to right; left femur and tibia, left tibia and fibula.
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The outcome of trauma in pregnancy is especially grave for
the fetus [1]. The degree of morbidity and mortality for the
unrestrained pregnant woman is more grave. Early pregnancy is
usually protected by the bony pelvis; an increase in the size of the
gravid uterus, however, puts the fetus at risk of direct impact. The
outcome of pregnancy, irrespective of gestational age, in trauma
is determined primarily by the severity of maternal injury [2].

The cluster of challenges to mother, child, and all attending
medical and non-medical staff spells out a conclusion that may be
unfavorable at some level. Fortunately, that was not the outcome
in our case, where we had a favorable outcome for both mother
and child, especially a daring attempt at vaginal delivery.

Guidelines on managing obstetric trauma patients emphasize
the need for a timely team approach if a favorable outcome is
to be expected [1,6-8]. Maternal well-being is the priority, and
any hope of saving the pregnancy hinges strongly on this factor
[2,6,9]. Many protocols designed in developed nations encourage
a multidisciplinary team coordinated by the emergency physician
[6,7,9]. In this case, a multidisciplinary team was assembled from
the initial resuscitative effort, with various teams making inputs at
various stages depending on the therapeutic effort. For example,
while orthopedic and trauma surgeons were prepared to manage
the fractures, the specialty took center stage in coordinating
treatment. While being prepared for delivery, however, the obstetric
team took center stage.

The unique physiological adaptation of pregnancy presents a
myriad of challenges for the attending team. Flavia et al, in their
case report, noted that the bane of the multidisciplinary team
was deciding on whether to operate and the timing of such
intervention. In their report, they opted to manage the fractured
tibia conservatively initially, then instituted operative management
following a cesarean section forced by a preterm rupture of
membranes. The decision to operate after the initial conservative
path was not clearly stated. They, however, expressed worry
about an increased risk of VTE due to the combined effects of
pregnancy, trauma, and immobility [10]. Alternatively, Harold et al
in their case series on femoral shaft fractures managed all the
patients operatively with favorable outcomes. All had a gestational
age of less than 32 weeks, and no obstetric complications were
mentioned [1,9]. In this case, however, the decision for operative
management was made early due to the multiplicity of fractures
and the compounding effect of two being open. Maternal well-
being was considered paramount.

Multiple factors come into play when deciding the timing of
surgery, approach of intervention, and type of skeletal stabilization.
Maternal well-being is paramount; fetal considerations are made
only after that is secure. If survival of the mother is not feasible
or death has occurred, an emergency hysterotomy may be life-
saving for the fetus if performed promptly [9-11]. That said, the
management of the pregnant trauma patient aims at achieving
favorable outcomes for both mother and baby. Once maternal

and fetal safety is assured after the initial resuscitation effort,
further management will depend on the nature of the injury and
gestational age [10-13].

The open fractures of the ipsilateral left femur and tibia, as well as
the contralateral femoral shaft fracture sustained by our patient,
were managed operatively, as this has been shown to have a
more favorable outcome [13,14]. Sorbi et al. opted to manage
their patient non-operatively for a closed minimally displaced
tibia and fibular fracture presenting at 36 weeks. They believed
that was the better path as the patient was closer to term and
the literature had little information on the teratologic effects of
anesthetic medication. They concede that the method may have
increased the risk of DVT, though no specific literature relating to
the occurrence of that complication in pregnancy with fractures
was found in their literature review [10]. All three patients in a case
series by Harold et al, presenting with femoral fractures of varying
severity and etiology, were managed operatively with a favorable
outcome. Two of the patients had general anesthesia, and one
had axial anesthesia. In their review, the decision was based on
the individual's anesthetic requirements and not on the developing
pregnancy, as no evidence at the time showed that teratologic
complications occurred at those doses of anesthetics. All babies
born were deemed normal [7].

While some studies have found no difference in terms of survival
of the fetus comparing maternal age, gestational age, presence or
absence of head, abdominal, and extremity injuries for matched
groups, it is generally accepted that the presence of shock,
advanced gestational and maternal age, and abnormal abdominal
ultrasound findings often have bleak prospects [4,8,15-17].
The physiologic increase in blood volume and concomitant
hemodilution may offer some benefit in maintaining circulatory
pressure despite large volumes of blood loss. This change can
be a disadvantage for the unsuspecting physician, as changes in
systemic blood pressure can be precipitous. In addition, the gravid
uterus beyond 20 weeks of gestation can compress the inferior
vena cava, reducing venous return and increasing peripheral
blood loss [4,13,15,17,18]. Our patient presented in shock. She
was given intranasal oxygen with initial crystalloid, then a packed
cell transfusion. She was nursed in the left lateral position during
the initial resuscitation effort. A pillow was placed on the right
side to keep the uterus away from the inferior vena cava while
being nursed on the ward, and a 20 degrees to 30 degrees tilt of
the theater table was employed during operative interventions.
Adjuncts to the management of hemorrhage, such as tranexamic
acid, have been shown to decrease mortality in nonpregnant
trauma populations and indeed during the management of
postpartum hemorrhage [4,13]. In addition to protocols observed
in fixing long bone fractures, obstetric patients are positioned to
avoid inferior vena cava compression and allow for diaphragmatic
excursion [13,14]. The team decided to fix the long bone fractures
open with intramedullary nails. The use of plates has previously
been considered favorable as it was generally associated with less
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radiation [19]. The nails employed in this fixation were the Surgical
Implant Generation network Fin and Standard nails. These nails
allow for insertion and locking without the use of imaging [20]. The
Fin was employed for both femoral fractures and the standard nail
for the tibia fracture. This allowed for a reduced operating time and
relatively less blood loss. Intravenous tranexamic acid was given
at the start of surgery. It has been employed in the management of
pregnant trauma patients even though there are no large trials to
verify if it offers a comparative advantage, considering pregnancy
itself is a procoagulable state.

Contributory factors to adverse obstetric outcomes include
Rhesus-isoimmunization in Rhesus-negative women. It may
affect the current pregnancy or, more commonly, subsequent
pregnancies in women who get sensitized [5,13]. Generally, anti-D
is recommended for Rhesus-negative pregnant women following
trauma. The Kleihauer-Betke test and flow cytometry test have
been suggested to be done routinely for all cases of pregnancy
more than 12 weeks by some guidelines 63. The availability of
these tests and their cost limit their use, however [13]. The patient
had received the anti-D during her previous pregnancy, and hence
the decision was made to continue with it.

Conclusion

Trauma in Pregnancy presents a lot of challenges to the mother,
child, Trauma surgeon, Obstetrician, and Physiotherapist.
Still, with careful planning and a well-coordinated, dedicated
multidisciplinary management, a favorable outcome is always
possible even amid other risk factors, as seen in this case study.
This case study and the outcome emphasize the possibility of a
favorable outcome for both mother and child, with already existing
risks of: when to operate, type and duration of anesthesia, pain
management, duration of surgery, and blood loss, and especially
the survival of the child due to Rhesus incompatibility post-trauma

and after delivery.
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