W) Check for updates

Wiley

International Journal of Clinical Practice
Volume 2024, Article ID 4131822, 11 pages
https://doi.org/10.1155/2024/4131822

WILEY

Research Article

Epidemiology of Polytrauma at a Teaching Hospital in Northern
Ghana: A Cross-Sectional Study

Anwar Sadat Seidu ©,? Abdul Rauf Alhassan (9,2 and Alexis Dun Bo-ib Buunaaim ©'?

IOrthopedics Department, Tamale Teaching Hospital, Box TL 16, Tamale, Ghana
Department of Surgery, Tamale Teaching Hospital, Box TL 16, Tamale, Ghana
*Department of Surgery, School of Medicine, University for Development Studies, Box TL 1350, Tamale, Ghana

Correspondence should be addressed to Alexis Dun Bo-ib Buunaaim; abuunaaim@yahoo.co.uk
Received 6 November 2023; Revised 7 June 2024; Accepted 3 July 2024
Academic Editor: Okan Aslantiirk

Copyright © 2024 Anwar Sadat Seidu et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Background. Polytrauma refers to multiple life-threatening injuries to more than 2 bodily regions with some significant
physiologic derangement. It is a major cause of morbidity and mortality globally. This study aimed to evaluate the epidemiological
profile of polytrauma and outline the distribution of extremity fractures among cases in Northern Ghana. Methods. A retro-
spective cross-sectional study was conducted at the Accident and Emergency Department of Tamale Teaching Hospital. Data were
extracted using a data collection tool onto MS Excel, cleaned, and exported onto SPSS version 26 for analysis. Descriptive statistics
was used to present data in tables and charts. Analysis of variance (ANOVA) was used to assess whether there was a significant
difference in the mean ISS and mean length of stay of the direct causes of death. Results. About 186 out of 5413 attendants to the
emergency department were polytrauma, period prevalence of 3.4%. The male-to-female ratio was 1.9:1. Young adults
(21-40years) contributed 64% of the participants. The mean age of participants was 32.9 + 15.4 years, and the mean ISS was
40.6 £ 13.1. Road traffic accidents (68.8%) were the most common cause of polytrauma. The mortality was 33.0%. Traumatic brain
injury (TBI) was the most common direct cause of mortality (54.1%). There was a significant mean difference (MD) in the length
of stay between multiple organ failure (MOF) and TBI (MD =3.169, 95% C.I. =0.48-5.86) and between MOF and hemorrhage
(MD =6.212, 95% C.I.=2.62-9.80). Most fractures were closed (75.3%) and affected the lower limbs (61.5%). Open reduction and
internal fixation were the most common surgery for extremity fractures. Conclusion. We recommend a concerted multidisci-
plinary policy framework geared towards promoting road safety and reducing accidents in Ghana. We also recommend a tailored
robust treatment algorithm for managing traumatic brain injury in our settings to reduce mortality thereof.

1. Introduction

A traumatic injury is any form of physical insult to a body
region. It may range from mild to severe. Polytrauma is
a severe form of traumatic injury. It is a subject area that
traverses every specialty in surgery. The definition of pol-
ytrauma has evolved since the first attempt was made in the
1960s. A recent definition, known as the Berlin definition,
was formulated in 2014 by a panel of experts from the major
trauma societies in Europe, North America, and Australia
[1]. The Berlin definition defines polytrauma as a life-
threatening injury involving at least 2 bodily regions
(each with an AIS >3) as well as at least one positive

physiologic parameter. The physiologic parameters include
the elderly (age >70years), low systolic blood pressure,
Glasgow coma score <8, coagulopathy, and acidosis [1].
Trauma scoring systems are objective scoring systems that
quantify the severity of traumatic injuries [2]. They do so
with the use of anatomic trauma scores, physiologic trauma
scores, or a combined score in some instances. The common
anatomic trauma scores used include AIS (Abbreviated
Injury Score), ISS (Injury Severity Score), NISS (New Injury
Severity Score), PATI (Penetrating Abdominal Trauma
Index), and TMPM (Trauma Mortality Prediction Model)
[3, 4]. The physiologic trauma scores are GCS (Glasgow
Coma Score), APACHE (Acute Physiologic and Chronic
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Health Evaluation), and SOFA (Sequential Organ Failure
Assessment). Examples of a combined model are TRISS
(Trauma Score -Injury Severity Score), and ASCOT (A
Severity Characterization of Trauma) [5]. Although most of
these scoring systems are used in polytrauma, the ISS is the
most used [2-4, 6, 7]. An overwhelming majority of clinical
studies have employed the ISS because of its simplicity,
accuracy, and easy applicability. A systematic review by Xu
et al. [6] noticed that out of 321 studies on polytrauma,
86.3% based their definition on ISS [1]. The case definition,
however, varies from one study to the other. Different
studies have used cutoffs ranging from ISS >15 [2, 3], ISS >16
[4], ISS >17 [5], ISS >18 [6], and ISS >25 [7]. However, the
common ISS cutoffs in the literature are 15 and 17 [2, 3, 5].

The majority of studies have shown polytrauma is
common among young people under the age of 40 [8, 9]. It is
disproportionately common among men in almost all
available studies. The male-to-female ratio in previous
studies ranged from 2:1 to 19:1 [1, 8, 10, 11]. The pro-
portion was higher in Asian and Middle Eastern studies
because of the different gender roles and cultures in those
regions [11, 12]. Polytrauma is caused by several factors such
as gunshots, road traffic accidents (RTAs), assault, occu-
pational injuries, falls, and explosions. RTAs are the most
common cause, followed by falls and assaults in HICs and
LMICs [9, 11, 13]. In politically unstable regions, gunshots
and explosions are the most common cause of polytrauma
[14, 15]. The consensus is that the prevalence of these eti-
ologies varies from one region to the other. Extremity
fractures are the most common injury among polytrauma
victims [9]. They accounted for prolonged hospital stays
among 52.4% of participants and disability-adjusted life
years (DALYs) of victims [16]. Closed fractures were more
common than open fractures. Lower limb fractures (68.5%)
were twice as common as upper limb fractures (31.3%). Of
all the fractures, tibia fractures were the commonest, fol-
lowed by femur fractures [8]. The findings above are similar
to findings in African studies [17, 18].

The global incidence of traumatic injuries has surpassed
that of both communicable and noncommunicable diseases
[19]. Garcia et al. reported it as the leading cause of mor-
bidity and mortality globally [20]. In a systemic review by
Liu et al. 2022, on the global causes of death among children
5-19years, out of 1.5 million deaths, traumatic injuries
(7.8%) had surpassed malaria (5.5%) and neoplasm (6.4%) as
the leading cause of death [21]. There is a high burden of
traumatic injuries in sub-Saharan Africa. There was an in-
crease from 40.7 to 92.9 per 100,000 between 2010 and 2015
[22]. Kotagal et al. [23] reported over 2 million trauma-
related deaths in LMICs every year. Also, about 49-52
million disability-adjusted life years (DALYs) could be
obviated if traumatic injuries are reduced [24]. Despite these
palpable statistics, trauma-related injuries have not received
the needed global attention. In Ghana and Africa, poly-
trauma has been sparingly studied with a gross paucity of
data. This study will provide baseline data on the epide-
miological profile of polytrauma in Northern Ghana. It may
also stimulate the need for a national trauma registry to
understand the true burden of trauma-related injuries. This
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study aims to evaluate the epidemiological profile and
outline the distribution of extremity fractures among pol-
ytrauma cases in Northern Ghana.

2. Methods

The study was conducted at the Accident and Emergency
Department of Tamale Teaching Hospital (TTH). It is the
tertiary hospital in Northern Ghana serving the health needs
of about 7 out of 16 regions, thus, about 6 million people in
Ghana. The hospital has an 840-bed capacity and is the only
referral site for polytrauma in Northern Ghana. The hospital
is in the Tamale metropolis. The people are mostly farmers,
and the most common means of transport is the motorcycle.
It is a retrospective cross-sectional study that was conducted
from 1* November 2020 to 31* October 2022. The study
population constituted patients diagnosed with polytrauma
at the emergency department of TTH within the study
period. All patients who met the operational definition were
included. Patients who had more than 30% of their medical
data incomplete were excluded. Patients who were brought
in dead, died on arrival, or died before investigations were
initiated were excluded from the study. This cohort was
excluded because the investigator could not fully ascertain
the full extent of their injuries. The study employed a total
population sampling technique. The selection process for the
study cohort is illustrated in a STROBE flowchart in Fig-
ure 1. The sample size for the study was 186. About 12 cases
were excluded because they did not meet the eligibility
criteria.

2.1. Operational Definition

(i) Polytrauma is a life-threatening injury to at least 2 of
the 9 anatomic body regions with an ISS >17. The
anatomic regions include the face, head, neck, ab-
domen and pelvis, thorax, spine, upper limbs, lower
limbs, and the external.

(ii) Abbreviated Injury Scores (AIS): these are pre-
determined anatomic injury scores given to the 9
body regions, usually from 0 to 6 (0=no injury,
1 =minor injury, 2=moderate injury, 3 =serious
injury, 4=severe injury, 5=critical injury, and
6 = fatal injury)

(iii) Injury Severity Score (ISS): it is the sum of the
squares of AIS of the 3 most injured body regions.
Thus, ISS=AIS’+AIS*+AIS®>. 1SS =217 s
polytrauma.

2.2. Data Collection and Analysis. Archived -electronic
medical records from the emergency department within the
study period were examined, and the participants were
identified. A structured data extraction tool as shown in
Appendix 1 was used to retrieve the data. The data points
were coded and recorded into Microsoft Excel Spreadsheet.
The data were then exported onto SPSS version 26. Analysis
of proportions was done using descriptive statistics, fre-
quencies, and percentages. This was depicted by tables and
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FIGURe 1: STROBE flowchart showing how the study cohort was selected.

charts to illustrate the characteristics of participants, dis-
tribution of extremity fractures, outcome of polytrauma, etc.
Analysis of variance (ANOVA) was used to assess whether
there was a significant difference in the mean ISS and mean
length of stay of the direct causes of death.

2.3. Ethical Consideration. Ethical approval was obtained
from Kwame Nkrumah University of Science and Tech-
nology Committee on Human Research, Publications, and
Ethics (KNUST-CHRPE) with reference number CHRPE/
AP/063/23. A letter of support was also obtained from the
Research Department of Tamale Teaching Hospital to
conduct the study.

3. Results

3.1. Features of Study Participants and Prevalence of
Polytrauma. The total attendance to the accident and
emergency department within the study period was 5413.
The total number of polytrauma cases was 186; hence, the
prevalence of polytrauma over the period was 3.4%. Table 1
illustrates the characteristics of the study participants and
their admission history. The mean age of polytrauma cases
was 32.9 + 15.4 years, with an age range of 8-76years. The
age group 21-40years (66.1%) formed the majority, while
>61 years (10.2%) formed the least of the study participants.
About two-thirds (66.1%) were males, with a male-to-female
ratio of 1.95:1. More than half (55.9%) of the participants

B5UBO17 SUOLILLIOD BARe1D) 8|cedt|dde au3 Aq pausenob a1e Sape VO ‘SN J0 S3|nJ 10} Areiq1 UIIUO /8|1 UO (SUORIPUOD-PL-SWLBHALID A8 | M ARIq 1 U UO//STIY) SUORIPUOD PUe SWiS L 8U3 89S *[9202/90/80] U0 ARiqIT8uljuo AB|IM ‘YNVH - SSI00Y OING3 Aq 228TETH/FZ02/SSTT 0T/I0p/L00 A8 | M AIq 1 feuluo//Sdiy woy papeojumoq ‘T ‘%20z ‘difl



International Journal of Clinical Practice

TaBLE 1: Characteristics of study participants and admission history.

Frequency Percentage (%)
Demographic characteristics
20 years or less 26 14.0
21-40 years 119 64.0
Age grouped 41-60 years 22 11.8
61 years or more 19 10.2
Sex Male 123 66.1
Female 63 33.9
Health insurance ;{\Ie; 18024 gg;
Injury and admission history
RTA 128 68.8
Fall 18 9.7
Mechanism of injury Assault 15 8.1
Gunshot 15 8.1
Gas explosion 10 5.4
Referral status B}r{;?i}i&n gg ;1;;
Length of time to hospital after injury Mijeh;)ﬁlarrsl 31 E(fflrs gi; i;;

did not have any form of health insurance coverage. RTA
(68.8%) was the commonest mechanism of injury, followed
by falls (9.7%), assault (8.1%), and gunshots (8.1%). Gas
explosion (5.4%) was the least mechanism of injury. Most of
the participants were referred (52.7%). More than half of the
participants reported to the hospital within 24 hours after
the injury. The average length of time after injury to arrival at
the hospital was 1.8 + 1.1 days, with a range of 1 and 7 days.
There was an even monthly distribution of polytrauma
cases with no peculiar pattern noticed over the study period.
The highest and lowest proportion of cases was recorded in
June (9.7%) and October (5.4%), respectively (Figure 2).

3.2. Distribution of Extremity Fractures. Out of 186 poly-
trauma cases, a total of 356 extremity fractures were
recorded. About 75.3% were closed fractures. Lower limb
fractures (61.5%) were more common than upper limb
fractures (38.5%). The tibia/fibula (27.2%) was the most
fractured bone, followed closely by the radius/ulna (24.2%).
The humerus was the least fractured extremity bone (6.5%)
(Table 2).

3.3. AIS Classification of Extremity Injuries. Each extremity
injury is classified and assigned an AIS score ranging from
0 (no injury) to 6 (fatal). The majority (31.2%) of tibia/fibula
injuries were serious, and 2.2% of them were fatal. Pelvic and
femur injuries ranged from minor to critical. Radius/ulna
injuries ranged from minor to severe. The humerus, which is
the least injured bone, ranged from minor to serious
(Figure 3).

3.4. Management of Extremity Fractures. Out of 356 ex-
tremity fractures sustained by polytrauma patients, 38.5% of
them underwent open reduction and internal fixation
(ORIF), while 14.3% had external fixation. About 22.8% of
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FIGURE 2: Monthly distribution of polytrauma cases.

them were managed conservatively with plaster of Paris
(POP), and 23.9% of the patients refused surgical treatment
of fractures (Table 3).

3.5. Associated Injuries of Polytrauma. Brain injury was the
most common associated injury with about 81.2% of the
participants affected, while spine injury was the least with
only 17.7%. Traumatic brain injuries (TBI) range from
minor to critical. Facial injuries were the second most
common associated injury (73.1%). About half (49.5%) of
the participants had some degree of thorax injuries. Less
than a third (26.3%) of the participants had abdominal
injuries (Table 4).

B5UBO17 SUOLILLIOD BARe1D) 8|cedt|dde au3 Aq pausenob a1e Sape VO ‘SN J0 S3|nJ 10} Areiq1 UIIUO /8|1 UO (SUORIPUOD-PL-SWLBHALID A8 | M ARIq 1 U UO//STIY) SUORIPUOD PUe SWiS L 8U3 89S *[9202/90/80] U0 ARiqIT8uljuo AB|IM ‘YNVH - SSI00Y OING3 Aq 228TETH/FZ02/SSTT 0T/I0p/L00 A8 | M AIq 1 feuluo//Sdiy woy papeojumoq ‘T ‘%20z ‘difl



International Journal of Clinical Practice 5

TaBLE 2: Distribution of extremity fractures.

Percentage of all

Frequencies fractures (%)
Bone fracture
Clavicle 28 7.9
Humerus 23 6.5
Radius/ulna 86 24.2
Pelvis 42 11.8
Femur 80 22.5
Tibia/fibula 97 27.2
Total 356 100.0
Type of fracture
Closed fracture 268 75.3
Open fracture 88 24.7
Total 356 100.0
Body region
Upper limb 137 38.5
Lower limb 219 61.5
Total 356 100.0
100 . . . . . . . . . .
920 - . . . . . . . ; .
80 - . . . . . . . ! .
70 - o . o . o .
60 - . . . . : . . . .
g 50 B . S . . .
40 . . , . , - ,
30 - B . R . - .
20 - . : . : - :
10 - . : . : - :
0 . ; ;
No injury Minor Moderate Serious Severe Critical Fatal
W Clavicle M Pelvis
B Humerus B Femur
M Radius/Ulna W Tibia/Fibula
FIGURE 3: Stack bar showing AIS of extremity injuries.
TaBLE 3: Management options of extremity fractures.
Management option Frequency Percentage (%)
External fixation 51 14.3
Open reduction and internal fixation (ORIF)
Intramedullary nail 89 25.0
Plates and screws 38 10.7
Dynamic hip screws 10 2.8
Hemiarthroplasty 2 0.6
Conservative 81 22.8
Refused treatment 85 23.9
Total 356 100
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TaBLE 4: AIS classification of severity of associated organ injuries.

No injury Minor Moderate Serious Severe Critical Fatal

Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%)
Brain 18.8 1.1 14.0 344 24.2 7.5 0.0
Neck 46.8 24.7 21.5 0.5 0.5 0.5 54
Spine 82.3 6.5 2.7 2.2 0.5 2.2 3.8
Thorax 50.5 4.8 12.4 11.8 9.1 11.3 0.0
Face 26.9 15.6 18.8 32.3 5.9 0.5 0.0
External 62.4 14.5 15.6 2.2 1.1 4.3 0.0
Abdomen 73.7 3.8 9.7 2.7 4.8 54 0.0

3.6. Parameters of Polytrauma Cases. The ISS range of the
study was 22-75 with a mean ISS of 40.6 + 13.1. ISS was
classified as mild (<9) moderate (9-15), severe (16-25), and
profound (>25). Given an operational definition of ISS >17,
polytrauma cases will fall either under severe or profound
ISS. An overwhelming majority (91.4%) of the polytrauma
cases had a profound ISS. Most of the participants had
moderate TBI (35.7%), followed by mild TBI (22.2%)
(Table 5).

3.7. The Outcome of Polytrauma Admissions. The mortality
of polytrauma over the study period was 33.0%. About 54.6%
of participants were satisfactorily discharged, while 11.9% of
participants requested discharge against medical advice
(DAMA). Only 0.5% of the participants were referred
(Figure 4). Of those that died, traumatic brain injury was the
predominant direct cause of death with a mean ISS of 47.2
and a mean LOS of 5.5 days. Multiple organ failure (MOF)
was the second common direct cause of death with a mean
ISS of 44+ 15 and a mean LOS of 14.9 days. Hemorrhage
contributed to 16.4% of mortalities with a mean ISS of
54+ 14 and a mean LOS of 3.2 days. Sepsis was the least
common direct cause of death (Table 6).

Variation of mean ISS and mean length of hospital stay
with direct causes of death in polytrauma injuries.

The mean ISS for the various causes of death were TBI
47 +13, MOF 44 +15, and hemorrhage 54 + 14. Also, the
mean length of hospital stays for the various causes of death
was TBI 6+3days, MOF 9+5days, and hemorrhage
3 + 2 days. There was only one death from sepsis (Table 6).
Analysis of variance (ANOVA) was performed for the mean
difference of ISS scores and length of stay between the direct
causes of death as shown in Table 7. Sepsis as a direct cause of
death was excluded from the mean-variance analysis since
there was only one death caused by sepsis and hence no
mean scores. The mean difference in length of stay among
the various causes of death was significant (P <0.05). The
mean length of stay before death was averagely longer for
those with MOF as compared to those with TBI
(MD =3.169, 95% C.I.=0.48-5.86). Additionally, the mean
length of stay before death was higher for those with MOF as
compared to those with hemorrhage as a cause of death
(MD =6.212, 95% C.I.=2.62-9.80). There was no statistical
significance of the mean ISS differences of the various causes
of death (P >0.05). However, those with MOF recorded

a lower mean ISS as compared to TBI and hemorrhage.
Those with hemorrhage on average recorded higher ISS as
compared to those with TBI as a cause of death.

3.8. Length of Hospital Stay. The length of stay of participants
ranged from 2 to 47 days with a mean length of stay being
23.2 days. About 80.1% of the participants were discharged at
week 3 and beyond. Few participants (4.0%) were discharged
within week 1, 15.5% in week 2, 80.1% after week 3, and
about 28.7% of discharges were after week 4 (Figure 5).

4. Discussion

Traumatic injuries have not received the needed global at-
tention even though the global and regional burden is high
[21, 22, 24]. Polytrauma is a life-threatening traumatic injury
that endangers the lives of both the young and old. The
period prevalence of polytrauma in this study was 3.4%. This
was high in comparison with a 2018 study in Mali which
reported a prevalence of 1.3% [9]. This increase may be due
to good health-seeking behavior, improved referral systems,
and good record-keeping because of a shift to electronic
medical records systems. The consensus from the literature
is that traumatic injuries commonly affect the young
[20, 25, 26]. In this study, the mean age of participants was
32,9+ 15.4 with an age range of 8-76 years. The age group
21-40years was the most affected. The average age of pol-
ytrauma cases in this study is similar to other African studies
[9, 23, 26, 27] but lower as compared to European and Asian
studies [1, 12]. Young people form most of the labor force,
whence this could affect productivity in the long term if
preventive measures are not put in place.

In this study, most of the participants were males. The
male-to-female ratio was 1.95: 1. Similar results are reported
in most studies [8, 9, 13, 17, 26, 27]. Some outlier studies
have reported very high M : F ratios (6:1 and 19:1) [11, 12].
These proportions may be due to differences in culture and
gender roles in those regions. The consensus therefore is that
polytrauma commonly affects males. Males are pre-
dominantly affected because they are adventurous and more
likely to indulge in risky behavior patterns. The study noted
that polytrauma is commonly caused by RTA, followed by
falls, gunshots, and assault. RTA has been reported widely as
the most common cause of polytrauma [8, 9, 11-13, 26]. Liu
et al. [26] reported RTA as a leading cause of death among

B5UBD17 SUOWILIOD 9AIIEaID 3|qedl dde sy Ag pausenob afe sk YO ‘asn Jo sajnt 1oy Arlqi]auluQ AS|IAA UO (SUOIIPUOD-pUR-SWLB)/WO0D A | 1M ARe.q 1 U UO//:Sd1Y) SUORIPUOD pue SWB | aY31 39S *[9202/90/80] U0 Arliqi]auluQ AB|IM ‘YNVHO - SSIDDV OWG3T Aq 228TETY/202/SSTT OT/I0p/W0 A3 1M AReiq 1 puljuo//:sdiy wouy papeolumod ‘T ‘2oz ‘diph



International Journal of Clinical Practice

TaBLE 5: Parameters of polytrauma cases in Tamale Teaching Hospital.

Severity Frequency Percentage (%)
Mild 0 0.0
. . Moderate 0 0.0
Injury severity score (ISS) category Severe 16 8.6
Profound 169 91.4
Normal 36 19.5
Mild brain injury 41 22.2
Glasgow coma score category Moderate brain injury 66 35.7
Severe brain injury 40 21.6
Critical brain injury 2 1.1
60.0 - 54.6
50.0 /
40.0 4 33.0
/
30.0 -
20.0 -
11.9
10.0 4
I;
4
0.0
Discharge Died DAMA Referred
Outcome

m Percentage

FIGURE 4: Outcomes of polytrauma admissions at Tamale Teaching Hospital.

TaBLE 6: Direct causes of death from polytrauma.

Direct o Mean length of stay
cause of death Frequency Percentage (%) Mean ISS (days)
Traumatic brain injury (TBI) 33 54.1 47+13 6+3
Multiple organ failure (MOF) 17 27.9 44+15 9+5
Hemorrhage 10 16.4 54+ 14 3+2

Sepsis 1 1.6 34 16

children globally. They noted that trauma-related deaths had
surpassed infections and neoplasms [21]. Globally, RTA has
become the leading etiology of morbidity and mortality [21].
A systemic review in Africa noted that the burden of RTAs in
LMICs in Africa had doubled between 2010 and 2015 [22].
The increase in burden may be due to the increasing ur-
banization and the constant need to commute from one
point to the other. The increased usage of varied automobiles
and the noncompliance to road regulations may be a con-
tributory factor. Other causes such as falls, gunshots, and
assaults are reported in other studies albeit with different
frequencies of occurrence [9, 13, 29].

More than 50% of the participants in this study were
referred from other healthcare facilities. The results here are
similar to a study in another tertiary facility in India [13].

Given that our facility is the only tertiary facility serving the
healthcare needs of about 6 regions of the country, this is not
uncommon. Most polytrauma will ultimately be referred to
tertiary facilities because primary and secondary healthcare
facilities do not have the required resources to manage their
injuries. We noticed a high mean ISS of 40.6 + 13.1 in this
study. This is very high in comparison with other studies in
the literature with average ISS from 26.7 to 37.2 [8, 13, 17].
This could mean that the polytrauma injuries in our envi-
ronment are a result of very high energy with serious in-
juries, thereby requiring more human resources and
equipment for adequate care.

Over the study period, a high mortality rate of 33% was
recorded. This is exponentially higher in comparison with
studies in Europe and Asia that reported mortality rates of
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TaBLE 7: Mean difference ISS scores and length of hospital stay with direct causes of deaths in polytrauma injuries.

95% confidence
Mean

interval
Cause of death (I) Cause of death (J) difference (MD) (1)) P value
Lower Upper
Injury severity score (ISS)
. L. Multiple organ failure (MOF) 2.740 1.000 -7.42 12.90
Traumatic brain injury (TBI) Hemorrhage ~6.948 0.505 ~19.24 5.34
. . Traumatic brain injury (TBI) -2.740 1.000 -12.90 7.42
Multiple organ failure (MOF) Hemorrhage -9.688 0.250 -23.25 3.88
Hemorrhage Traumatic brain injury (TBI) 6.948 0.505 -5.34 19.24
& Multiple organ failure (MOF) 9.688 0.250 -3.88 23.25
Length of stay (days)
. L. Multiple organ failure (MOF) -3.169* 0.016 —5.86 —-0.48
Traumatic brain injury (TBI) Hemorrhage 3.042 0.074 -0.21 6.29
. . Traumatic brain injury (TBI) 3.169 * 0.016 0.48 5.86
Multiple organ failure (MOF) Hemorrhage 6.212 * <0.01 2.62 9.80
Hemorrhage Traumatic brain injury (TBI) —-3.042 0.074 -6.29 0.21
8 Multiple organ failure (MOF) -6.212* <0.01 -9.80 -2.62

*Indicates the p values associated with the Mean difference are statistically significant.
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FIGURE 5: Relationship between discharges and length of hospital stay.

11-18.7% [1, 11, 12, 23, 30]. This high mortality rate rivals
a study by Madane et al. [14] in Mali which recorded
a mortality rate of 31% [9]. Another African study in
a Nigerian tertiary hospital recorded a comparatively low
mortality rate of 14%, but the mean ISS of that study was
37.2+12.0 [23]. This indicates that the energy levels of injury
in that study were relatively lower compared to ours
(40.6 £ 13.1). The high mortality rate reflects a seemingly
poor trauma care system. Notwithstanding, giant strides
have been made over the years to improve the quality of care
for trauma victims through the improvement of in-
frastructure and human resources. However, there is still
room for improvement if gains are to be made to reduce the
current mortality rate. TBI caused more than half of the
mortalities in this study, followed by MOF and hemorrhage.
Sepsis was the least common cause of death. TBI has been
a major cause of death in polytrauma in many studies
[31-33]. A systematic review by Van Breugel et al. [34]

concluded that there is a decline in the overall mortality of
polytrauma patients in the ICU. They also reported TBI as
the most common cause of death in South America, Asia,
and Europe, while MOF was the commonest in North
America [35]. Van Wessem et al. [36] noticed a decline in
MOF as a direct cause of mortality in polytrauma resulting
in a reduction in the third peak of mortality. Hemorrhage
contributed to a significant proportion of mortalities in this
study. However, with the improvement in the usage of blood
and blood products, death from hemorrhage has also been
reduced in effective trauma care systems [37]. The use of red
blood cells, plasma, and platelets in a 1:1:1 has been effective
in securing hemostasis and reducing mortality among
trauma patients [38]. TBI and hemorrhage together cause
more than two-thirds of the mortality in this study; hence,
efforts directed towards optimizing TBI management and
improving blood and blood products services could sig-
nificantly reduce the mortality rate in Northern Ghana.
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Early trauma care research described a trimodal death
distribution pattern with 3 peaks. The first is immediate
death which occurs in the field and is a result of lethal
injuries sustained by victims. The second is early death
which occurs in the hospital as a result of hemorrhage when
resuscitative efforts are not adequate or are delayed. The
third is late death which occurs weeks after the injury, and it
is mostly due to sepsis and multiple organ failure (MOF).
However, with the improvement of trauma care systems in
Western countries, modern-day mortality in trauma favors
a bimodal distribution [36, 39]. This may be due to an in-
depth understanding of trauma physiology, the use of
quality antibiotics, and the improvement of critical care. A
recent study in Ethiopia corroborates that trauma deaths
from LMICs still follow the traditional trimodal death
distribution [34]. Given the results presented in this study,
our mortality pattern appears trimodal as well. This may
suggest that trauma-related deaths still have a trimodal
distribution in LMICs.

The morbidity among polytrauma participants is re-
flected in the length of hospital stay (LOS) of victims. In this
study, very few participants (4.0%) were discharged in week
1, but most discharges happened after week 2 (80.1%). This
connotes a prolonged hospital stay among polytrauma
victims in Northern Ghana. Hamzawy et al. [21] in their
study in Egypt reported a similar mean LOS but with
a difference in the distribution of hospital stays [16]. Ghana
has an ineffective national health insurance policy; hence,
patients may have to pay out of pocket to supplement the
cost of care if they do not have a private health insurance
policy. For polytrauma patients, some definitive surgical
interventions are withheld until patients can pay for the cost
of such services. This may have contributed to the prolonged
hospital stay or even mortality. The study found a statisti-
cally significant mean difference in length of stay between
MOF and TBI and then between MOF and hemorrhage as
direct causes of death. Thus, the length of stay of polytrauma
patients with MOF was significantly longer than TBI and
hemorrhage. Hence, with improved critical care manage-
ment, some of these patients could be saved.

Extremity injuries are the most common injuries
among polytrauma victims. The role of the orthopedic
surgeon in trauma cannot be overemphasized. They play
a key role in the restoration of the function of limbs to
reduce DALYs among trauma victims. In this study,
a total of 356 fractures were recorded. This gives nearly 2
fractures in each victim. About 7 out of 10 fractures were
closed, and about two-thirds of them affected the lower
limb. This agrees with findings reported by Kalsotra et al.
[13] in Kashmir [8]. The tibia/fibula was the most frac-
tured bone followed by radius/ulna and femur. The sit-
uation is the same in other studies within and outside
Africa (14.23). A major limitation is that the study design
does not allow for the predetermination of a sample size.
Whilst this study may be generalized for the Ghanaian
population, there is some limitation extrapolating it to the
African subregion.

5. Conclusion

The prevalence and mortality for polytrauma in Northern
Ghana were remarkably high. Road traffic accidents (RTA)
were the most common cause of polytrauma in Northern
Ghana. Traumatic brain injury (TBI) was the most common
cause of mortality. We recommend a concerted multidis-
ciplinary policy framework geared towards promoting road
safety and reducing accidents in Ghana. We also recom-
mend a tailored robust treatment algorithm for managing
traumatic brain injury in our settings to reduce mortality
thereof.

Appendix
A. Data Collection Tool

Title: Epidemiology of polytrauma in a low-resource tertiary
hospital in Northern Ghana: A 2-year retrospective study.

B. Detailed Description of the Study Variables in
the Data Collection Tool

(i) Age: recorded in years
(ii) Sex: male/female
(iii) Health insurance: yes/no

(iv) Mechanism of injury: road traffic accident (RTA)/
falls from height/gunshots/gas explosion

(v) Referral status: brought in/referred
(vi) Time from injury to hospital (days): <24 hrs,
>24 hrs
(vii) EXTREMITY INJURIES (with AIS scores for each
bone): clavicle, humerus, radius/ulna, pelvis, fe-
mur, tibia/fibula

(viii) ASSOCIATED INJURIES (with AIS scores for
each bone): brain, neck, spine, thorax, face, ex-
ternal, abdomen

(ix) PREDICTORS  OF
MORTALITY:

(a) ISS score:

(b) Glasgow coma score (GCS): 15 (normal), 13-14
(mild brain injury), 9-12 (moderate brain
injury), 5-8 (severe brain injury), <5 (critical
brain injury)

(c) Blood pressure (BP): <90/60 mmHg (low),
90-140/60-90 mmHg  (normal), >140/
90 mmHg (high)

(d) Oxygen saturation (SPO,): >92% (normal),
<92% (low)

(e) Anemia: normal hemoglobin (Hb) for males
(13-16 g/dl), females (11-15g/dl)

(f) Date of admission (DOA)

(g) Date of discharge (DOD)

(h) Length of hospital stay (days): <Iweek,
>1 week

MORBIDITY AND

B5UBD17 SUOWILIOD 9AIIEaID 3|qedl dde sy Ag pausenob afe sk YO ‘asn Jo sajnt 1oy Arlqi]auluQ AS|IAA UO (SUOIIPUOD-pUR-SWLB)/WO0D A | 1M ARe.q 1 U UO//:Sd1Y) SUORIPUOD pue SWB | aY31 39S *[9202/90/80] U0 Arliqi]auluQ AB|IM ‘YNVHO - SSIDDV OWG3T Aq 228TETY/202/SSTT OT/I0p/W0 A3 1M AReiq 1 puljuo//:sdiy wouy papeolumod ‘T ‘2oz ‘diph



10
(x) Outcome: dead, discharge, discharge against
medical advice, transferred
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