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Introduction
Trauma in South Africa remains a significant burden to the 
healthcare system. Over the last five decades South African 
surgeons have documented the trauma burden they have 
confronted and, in the process, have generated a rich oeuvre 
of publications on the topic.1,2 This bibliography has made a 
major contribution to our modern understanding of trauma 
care and has provided a solid evidence base for current 
strategies in the management of trauma patients. Despite this 
prodigious effort there remain specific subgroups of patients 
who are particularly vulnerable as trauma victims, yet who 
seem to be relatively overlooked or under-researched. These 
vulnerable populations include women, children and the 
elderly. A specific group of vulnerable trauma patients is 
pregnant trauma victims. A pregnant trauma patient presents 
a unique clinical scenario of "dual-patient complexity" 
in which both the mother and the foetus are at risk. The 
scenario poses unique challenges to clinicians. Optimal 
maternal resuscitation offers the best outcome for the foetus 
and the management of the pregnant trauma patient has been 
extensively taught in the Advanced Trauma Life Support 
(ATLS) course. 

Studies have previously looked at a range of factors 
associated with foetal loss. A consistent finding across several 
retrospective reviews, is the association between high injury 
severity score (ISS) and increased risk of foetal demise.3,4 
Maternal physiological factors, such as hypotension and 
elevated lactate, have also emerged as potential predictors, 
though findings regarding their reliability remain mixed.4-6 
Certain injury characteristics, such as severe abdominal 
trauma, penetrating mechanisms and the presence of 
disseminated intravascular coagulation (DIC), have 
significantly correlated with foetal mortality.5,7,8 Esposito et 
al 9. noted that conventional vital signs like maternal blood 
pressure and pulse rate may be poor surrogates for foetal 
wellbeing, highlighting the complexity of maternal-foetal 
assessment. Despite these insights, there remains variability 
in reported risk factors, reflecting the heterogeneity of trauma 
presentations and the limited prospective data available. This 
study aims to further characterise the predictors of foetal 
loss, using a large electronic database at a busy institution 
in South Africa. 

Background: Pregnant patients in trauma present a unique challenge for clinicians to manage both foetal and maternal 
well-being, requiring specialised resuscitation algorithms. This study reviews the outcome of pregnant trauma patients in 
a major trauma centre in South Africa and the risk factors associated with foetal loss. 
Methods: This is a retrospective analysis of all pregnant patients admitted to the Pietermaritzburg Metropolitan Trauma 
Service (PMTS) from January 2012 to December 2023. Patient data abstracted included mechanism of injury, physiological 
parameters, injury severity score (ISS), gestational age, diagnostic and surgical procedures performed, complications, and 
maternal and foetal mortality. Univariate logistic regression analysis was used.
Results: During the study period, a total of 124 female pregnant patients were admitted, and 105 were analysed after 
excluding 19 patients with missing data. The mean age of the patients in the study was 26 years, with an average gestation 
age of 18 weeks. Blunt trauma accounted for majority of the injuries (62%). Foetal death occurred in 16% of cases. Risk 
factors associated with foetal death were high shock index (OR 38.0, 95% CI: 0.8–1793.0), high ISS (OR 1.2, 95% CI: 
1.1–1.3), and the need for laparotomy (OR 6.9, CI: 1.4–34.1).
Conclusion: Risk factors for foetal loss include injury severity, shock on admission and the need for laparotomy. 
Identifying these risk factors might improve management of foetal and maternal health.
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Materials and methods

Clinical setting
The Pietermaritzburg Metropolitan Trauma Service (PMTS) 
is based at Greys Hospital in Pietermaritzburg, South Africa. 
This is a very busy trauma service which admits over two 
thousand severely injured patients annually. The ATLS 
approach is widely regarded as the standard of care in the 
PMTS and is religiously enforced and followed. All pregnant 
trauma patients are resuscitated based on ATLS principles. 
All female patients of childbearing age are routinely screened 
(urinary and/or serum HCG) for pregnancy. Resuscitating 
the mother and treating her according to her injuries is 
prioritised. The foetus is of secondary concern. Although an 
obstetrical opinion is obtained early during the admission, 
it is predominantly to confirm the pregnancy state and to 
ascertain if the foetus is viable. In patients who sustain 
trauma while in an advanced state of pregnancy, and if the 
foetus is mature enough to survive, consideration is given 
to delivery, which makes management of the mother less 
complex. If the foetus is immature, an expectant approach 
is adopted. Managing the mother’s injuries remains the 
priority. Informed consent for radiological investigations is 
documented in patient records prior to imaging. Obstetric 
consultation is obtained early in all cases. The PMTS has 
maintained a regional electronic trauma registry, known 
as the Hybrid Electronic Medical Registry (HEMR) since 
December 2012. This system captures clinical data on all 
patients admitted to our trauma centre. 

The study
Data from HEMR from January 2012 to December 2023 
were retrospectively reviewed. All patients who were 
documented to be pregnant and sustained injuries admitted 
to our institution were included. Patient demographics, 
admitting physiological parameters, operative findings and 
clinical outcomes were reviewed. 

Statistical analyses
IBM SPSS version 29 was used to analyse the data. 
Independent variables were screened for inclusion in the 
multivariable logistic regression model using univariate 
logistic regression analysis. Variables with a p-value less 
than 0.2 were selected to enter the multivariable model. 
Two approaches were taken, after which the results were 
compared. The first approach was a complete case analysis 
using logistic regression, excluding two predictors with 
high percentage of missing data. The second approach used 
multiple imputation of the values with a high percentage of 
missing, followed by pooled logistic regression analysis of 
the imputation datasets including the imputed variables. 

Results

Characteristics of patients at admission
During the 12-year study period 19  873 trauma patients 
were admitted, of which, 3 421 (17%) were female of whom 
33% sustained interpersonal violence. Of 3 421 female 
trauma patients, 124 (3.6%) were pregnant. In 19 patients, 
incomplete data precluded further analysis. Of the 105 
patients included in analyses, the mean age was 26 ± 7 years 
and the mean gestational age was 18 ± 9 weeks.

The overall admission physiology characteristics are 
summarised in Table I. 

Forty (38%) patients sustained a penetrating injury. Knife 
wounds, gunshot wounds and others accounted for 57.5%, 
30% and 17.5% of all penetrating injuries respectively. The 
remaining 65 (62%) of patients sustained a blunt injury. 
Motor vehicle crashes, assault, pedestrian strike, falls and 
others account for 43.1%, 35.4%, 13.8%, 4.6% and 17.5% of 
all blunt injuries respectively. Seven patients suffered more 
than a single mechanism of injury. Just under two-thirds 
of patients sustained injuries secondary to interpersonal 
violence. 

The overall median ISS was 4 (1–37). Injury distribution 
by anatomical region was highest in the head and abdominal 
region, each accounting for 36 cases. This was followed 
by injuries to the thorax, lower limbs, upper limbs, neck, 
face, and pelvis, as seen in 31, 24, 22, 17, 15 and 7 cases 
respectively. 

Table I: Mean admission physiology

Heart rate (bpm), median 95

Heart rate (bpm), range 48–164

Heart rate (bpm), IQR 22.3

Systolic blood pressure (mmHg), median 111.5

Systolic blood pressure (mmHg), range 79–177

Systolic blood pressure (mmHg), IQR 19.3

Lactate (mmol/L), mean 1.98

Lactate (mmol/L), range 0.6–8.2

Lactate (mmol/L), SD 1.62
IQR – Interquartile range, SD – Standard deviation

Investigations and management
Plain radiographs were obtained for 72 (69%) of patients, 
making up a total of 156 images. Chest films were the most 
frequently performed (n = 53), followed by cervical spine 
(n = 30), extremity (n = 23), skull (n = 20), pelvic (n = 19), 
abdominal (n = 9), contrast swallow studies (n = 1) and 
cystogram studies (n = 1). Fifty (48%) patients required a CT 
scan, making a total of 77 cross-sectional images undertaken. 
A total of 77 cross-sectional investigations were performed, 
including 74 CT scans: head (n = 20), angiography (n = 16), 
abdomen (n = 11), neck (n = 10), pelvis (n=8), thorax (n = 5), 
and whole-body (n = 4); and 3 MRI scans: thorax (n = 2) and 
neck (n = 1). Fourteen (13%) patients were investigated with 
Focused Assessment with Sonography in Trauma (FAST) 
scans, and 32 (30%) patients underwent a formal ultrasound 
scan. This comprised abdominal (n = 15), obstetric (n = 7), 
pelvic (n = 7), cardiac (n=4), and forearm (n = 1) scans, with 
some patients undergoing more than one type of scan (34 
scans in total).

A total of 29 (28%) patients required operative 
management. This is summarised in Table II. 

Complications
Only 14% of patients required admission to the intensive 
care unit (ICU). Three required ventilatory support, and the 
mean ICU stay was four days. The mean duration of hospital 
stay for all 105 patients was six days and 10% experienced 
one or more complication during admission. The overall 
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mortality was 1% (1/104). The single patient who died 
suffered a massive pulmonary embolism. 

Obstetric characteristics and outcomes
The mean gestational age was 18 weeks, and it ranged from 
3 to 36 weeks. Thirty (29%) foetuses were within the first 
trimester, 50 (48%) within the second trimester, and 14 
(13%) within the third trimester. The gestational age was 
unknown in 11 (10%) patients. A total of 11 (10%) patients 
experienced obstetric complications. These are summarised 
in Table III. 

Foetal survival at discharge was 88 (84%). Foetal death 
was documented in 17 (16%). This included a single 
maternal death. Among the 17 cases of foetal death, 15 were 
intrauterine deaths, one a premature birth at 28 weeks, and 
one a stillbirth at 36 weeks. A comparison between patients 
with foetal death and foetal survival is summarised in Table 
IV. 

Foetal mortality
Increase in shock index by 1 resulted in 37 times higher 
odds of foetal death (p = 0.068). Every 0.1 increase in shock 

Table II: Operative interventions in 29 patients 

Laparotomy (n = 14)

Small bowel repair 3

Splenectomy 1

Nephrectomy 1

Liver laceration and kidney laceration repair 1

Uterotomy and stenting of ureter 1

Mesentery repair 1

Large bowel repair 1

Uterine repair 1

Hysterectomy 1

Hysterotomy 1

Salpingostomy 1

Colectomy 1

Re-laparotomy (n = 3)

Anastomoses 2

Closure of Bogota bag 1

Others (n = 28)

Wound debridement and closure 8

ORIF 3

Split-thickness skin grafting 2

External fixation 2

Ligation of minor artery 2

Thoracoscopy 2

Intercostal drain insertion 1

Burr hole drainage of SDH 1

Craniotomy for ICP catheter monitor insertion 1

Craniectomy for decompression 1

Emergency caesarean 1

Evacuation of the uterus 1

Subclavian artery exploration and repair 1

Tracheostomy 1

Sternotomy with vascular ligation of IMA 1

Table III: Obstetric complications in 11 patients

Miscarriage (n = 8)

Threatened miscarriage 3

Incomplete miscarriage 2

Spontaneous abortion 3 (1 occurred post-laparotomy)

Injury (n = 6)

Placental abruption 2

Laceration to uterus 4

Laceration to foetus 2

Others (n = 1)

Ectopic pregnancy 1

Table IV: Comparison of foetal death compared to foetal survival

Characteristics Foetal death 
(n = 17)

Foetal 
Survival 
(n = 88)

p-value 

Demographics

Mean Age (years) 
(SD) 23.82 (4.36) 26.15 (7.04) 0.082

Mechanism of injury

Penetrating (%) 8 (47.1) 32 (36.4) 0.437

Gunshot wound (%) 5 (29.4) 7 (8.0) 0.0844

Knife wound (%) 2 (11.8) 21 (23.9) 0.202

Blunt (%) 10 (58.8) 60 (68.2) 0.488

Intentional violence 
(%) 8 (47.1) 46 (52.7) 0.705

Mean admission physiology 

Respiratory rate 
(per min) (SD) 19.25 (6.32) 17.11 (3.81)   0.207

Heart rate (per min) 
(SD) 107.13 (30.02) 94.94 (15.59) 0.132

Systolic blood 
pressure (mmHg) (SD) 106.69 (14.28) 117.09 (16.53) 0.00876

Shock Index (SD) 1.02 (0.29) 0.82 (0.16) 0.0161

Temperature (oC) 
(SD) 36.21 (0.63) 36.33 (0.57) 0.470

pH (SD) 7.36 (0.11) 7.41 (0.06) 0.152

Lactate (SD) 3.40 (2.19) 1.61 (1.21) 0.0132

ISS (SD) 16.47 (8.02)  5.35 (5.96) 0.0000278

Gestations

Mean gestational age 
(weeks) (SD) 18.73 (9.56) 17.35 (8.39) 0.608

First T, n (%) 3 (17.6) 20 (22.7) 0.618 

Second T, n (%) 10 (58.8) 50 (56.8) 0.901

Third T, n (%) 2 (11.8) 7 (8.0)  0.667

Maternal outcomes

Operation performed 
(%) 14 (82.4) 15 (17.0) 0.00000232

Laparotomy (%) 7 (41.2) 7 (8.0) 0.0172

ICU admission (%) 11 (64.7%) 4 (4.5%) 0.000119 

Mean length of 
hospital stay (days) 
(SD)

6.82 (3.86) 4.16 (4.39) 0.0176 

Morbidity

Overall morbidity (%) 4 (23.5)  6 (6.8)  0.144 

Mortality (%) 1 (5.9%) 0 0.332 
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index resulted in 1.4 times higher risk of foetal mortality. A 
1 mmHg increase in SBP resulted in a 5% decrease in odds 
of foetal death (p = 0.066). One unit increase in ISS resulted 
in 1.2 times higher odds of foetal death (p < 0.001). Patients 
having a laparotomy were 6.9 times more likely to have a 
foetal death than those not having a laparotomy (p = 0.019). 
These results are summarised in Table V. 

Intentional injury
Approximately half (51%) of the injuries were a result of 
intentional injury. Among those with available data, 22 
reported assailants were known to the patient, a majority 
being current or former intimate partners (n = 17), followed 
by family members (n = 4) and an acquaintance (n = 1). Four 
patients reported assailants who were unknown to them, 

through robbery incidents (n  =  2), a single unidentified 
assailant (n = 1) and a group assault (n = 1).

Among the 54 patients, six experienced more than one 
mechanism of injury. Penetrating trauma was involved in 
36 cases, involving knife wounds (n = 21), gunshot wounds 
(n  =  11), and other mechanisms (n  =  6). Two patients 
sustained more than one type of penetrating injury. All 22 
cases of blunt trauma were a result of physical assault. Table 
VI compares the outcome in patients with intentional and 
non-intentional trauma. 

Discussion 
Managing the pregnant trauma patient can be challenging as 
there are physiological changes which may complicate the 
resuscitation. Despite this the parameters of resuscitation are 
largely the same as in the non-pregnant patient. The mother 
remains the priority as the only way to improve foetal 
outcome is by ensuring optimal maternal outcome. 

Trauma in pregnancy is encountered in just under four 
per cent of female trauma patients. Of concern is that half 
of all pregnant trauma patients experience interpersonal 
violence and in half of these cases, this is inflicted by an 
intimate partner. This reflects the unacceptably high rates 
of gender-based violence in South Africa. In most series 
blunt mechanisms are much more common than penetrating 
mechanisms in pregnant trauma patients. A MEDLINE-
based review found that trauma affected eight per cent of 
all pregnancies but in only 16 per cent was the mechanism 
penetrating, whilst a major retrospective audit from the 
Los Angeles County trauma service had an incidence of 
penetrating trauma of nine per cent.5,11 In our service the 
ratio of penetrating to blunt trauma was in the order of 40:60. 
The relatively high proportion of penetrating injuries in our 
cohort contrasts with international findings, and reflects the 
difference of South African patterns of trauma.

In the case of trauma to the pregnant patient, the foetus 
is at much higher risk than the mother as evidenced by the 
significant discrepancy between maternal mortality (1%) 
and foetal loss (16%). Our findings reinforce previous 
literature showing that foetal loss is strongly associated 
with markers of maternal instability, injury severity, and the 
need for operative intervention. Improving outcomes in the 
management of the pregnant trauma patient must focus on 
reducing the rate of foetal loss. The only way to achieve this 
is by optimising maternal management. Shock needs to be 
treated aggressively, and laparotomy must be restricted to 
those patients who absolutely need this intervention. 

Future research could benefit from the inclusion of clinical 
variables to more comprehensively assess the management 
and outcomes of pregnant trauma patients, particularly those 
presenting in shock. Data in initial resuscitative efforts, 
including fluid administration, blood and blood product 

Table V: Predictors of foetal death using multiple logistic regression analysis

p-value Odds ratio 95% CI for OR

Lower Upper

SBP 0.066 0.949 0.898 1.004

Shock index 0.068 38.036 0.765 1792.968

Laparotomy 0.019 6.854 1.377 34.119

ISS < 0.001 1.203 1.093 1.324

Constant 0.679 0.207

Table VI: Comparison between patients who suffered from 
intentional and unintentional traumatic injuries 

Characteristics Intentional 
(n = 54)

Unintentional 
(n = 51) p-value 

Demographics

Mean age (years) (SD) 25.81 (6.24)  25.73 (7.24)  0.946 

Mean admission physiology 

Respiratory rate  
(per min) (SD)  17.13 (4.22) 17.81 (4.49)  0.441 

Heart rate (per min) (SD) 96.65 (17.55)  97.00 (20.37) 0.925

Systolic blood pressure 
(mmHg) (SD)  115 (14.22) 115 (19.08) 0.834

Shock index (SD)  0.86 (0.21)  0.85 (0.19) 0.860

Temperature (oC) (SD) 36.35 (0.50)  36.26 (0.65) 0.474

pH (SD)  7.40 (0.08) 7.40 (0.07) 0.732

Lactate (SD)  1.94 (1.75) 2.02 (1.49)  0.848

ISS (SD)  7.18 (8.02) 7.12 (7.04) 0.963

Gestations

Gestational age (weeks) 
(SD) 18.22 (9.13) 16.98 (8.14) 0.486

First T, n (%)  15 (27.8) 15 (29.4)  0.855

Second T, n (%)  28 (51.9) 26 (51.0)  0.930

Third T, n (%)  6 (11.1) 4 (7.8)  0.601

Maternal outcomes

ICU admission (%) 6 (11.1%) 9 (17.6%)   0.346

Mean length of hospital 
stay (days) (SD) 5.09 (4.95)  4.06 (3.72)  0.228

Morbidity

Overall morbidity (%) 5 (9.3)  5 (9.8)   0.925

Mortality (%) 1 (1.85)  0   0.322
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transfusion, and RhD testing would provide valuable 
insights. The use of Kleihauer-Betke testing, RhoGAM, 
and cardiotocography (CTG) monitoring may also inform 
the adequacy of obstetric-specific interventions.10 CTG 
monitoring is not routinely performed before foetal viability 
is reached, as defined by local institutional protocols. In 
South Africa, viability is recognised at 26 weeks’ gestation 
in accordance with legal definitions. With access to 
advanced neonatal care, viability may be considered from as 
early as 24 weeks or at a foetal weight exceeding 500 grams. 
Consequently, limited assessment of foetal well-being is 
possible on admission for patients presenting before this 
gestational threshold. Otherwise, CTG offers a non-invasive 
method of foetal surveillance that can provide critical 
insights into foetal status, such as persistent bradycardia, 
reduced variability or late decelerations, all early indicators 
of obstetric complications.11 Inclusion of these parameters 
in future studies would enhance our understanding of the 
clinical course and inform best practices for the care of 
future trauma victims. 

Conclusion 
Trauma in pregnancy is uncommon but is associated 
with a high rate of foetal loss. Risk factors for foetal loss 
include injury severity, shock on admission and the need 
for laparotomy. Identifying these risk factors might improve 
management of foetal and maternal health in the context of 
trauma. 
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