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ABSTRACT
Introduction  Trauma contributes to the greatest loss of 
disability-adjusted life-years for adolescents and young 
adults worldwide. In the context of global abdominal 
trauma, the trauma laparotomy is the most commonly 
performed operation. Variation likely exists in how these 
patients are managed and their subsequent outcomes, 
yet very little global data on the topic currently exists. The 
objective of the GOAL-Trauma study is to evaluate both 
patient and injury factors for those undergoing trauma 
laparotomy, their clinical management and postoperative 
outcomes.
Methods  We describe a planned prospective multicentre 
observational cohort study of patients undergoing trauma 
laparotomy. We will include patients of all ages who 
present to hospital with a blunt or penetrating injury and 
undergo a trauma laparotomy within 5 days of presentation 
to the treating centre. The study will collect system, 
patient, process and outcome data, following patients up 
until 30 days postoperatively (or until discharge or death, 
whichever is first). Our sample size calculation suggests 
we will need to recruit 552 patients from approximately 
150 recruiting centres.
Discussion  The GOAL-Trauma study will provide a global 
snapshot of the current management and outcomes for 
patients undergoing a trauma laparotomy. It will also 
provide insight into the variation seen in the time delays 
for receiving care, the disease and patient factors present, 
and patient outcomes. For current standards of trauma 
care to be improved worldwide, a greater understanding of 
the current state of trauma laparotomy care is paramount 
if appropriate interventions and targets are to be identified 
and implemented.

INTRODUCTION
Trauma accounts for approximately 9% of all 
global deaths1 and contributes the greatest loss 

of disability-adjusted life-years for adolescents 
and young adults worldwide.2 In the context 
of global abdominal trauma, both blunt and 
penetrating, the trauma laparotomy is the 
most commonly performed operation; it can 
be used both as a means to access identified 
injuries to organs within the abdomen and 
pelvis, such as life-threatening bleeding from 
vessels or solid organs, or contamination from 
hollow viscus injuries, or for exploratory diag-
nostic reasons, where cross-sectional imaging 
may not be easily feasible or available. While 
mortality rates following a trauma laparotomy 
are substantial, ranging between 8% and 
40%,3–8 in recent years the role of damage 
control resuscitation has transformed trauma 
care, with significant reduction in mortality 
and morbidity to trauma patients being 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The GOAL-Trauma Study will provide a global snap-
shot of current standards in care for patients under-
going trauma laparotomy, from time of injury to time 
of discharge.

	⇒ The data set includes aspects of patient and injury 
factors that will provide improved understanding in 
the barriers and target areas to improve overall care 
and outcomes for trauma patients.

	⇒ A global panel of trauma experts has developed with 
protocol, with significant involvement from patient 
and public involvement groups.

	⇒ This study is purely observational, therefore, no 
new treatment or management options are being 
analysed.
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observed.9–11 However, the standard of care and variation 
in practice occurring globally for patients undergoing a 
trauma laparotomy remain relatively unknown.

Comprehensive trauma care is a complex system that 
includes multiple components, from the first response 
and prehospital care elements, to definitive facility-based 
care, and then final rehabilitation and recovery, all while 
interacting with multiple healthcare services and regional 
infrastructures.12 As such, ensuring optimal trauma care 
provision can prove difficult, especially where health 
systems are fragile or under-resourced. A trauma lapa-
rotomy is a key procedure within emergency surgical 
care,13 yet if global trauma care is to be improved and 
optimised, high-quality and nuanced data of patients 
accessing the trauma system is needed, from across the 
whole trauma care pathway.

Variation likely exists worldwide in the management 
and outcomes of patients following trauma laparotomy,14 
however at present limited data exists. While similar post-
operative outcomes have been observed in major trauma 
centres in a high-income setting,3 this is likely not repre-
sentation on the global scale, alongside varying injury 
patterns.15 Indeed, variations in the epidemiology and 
management of traumatic brain injury have been noted 
on the international level.16 Ensuring adequate trauma 
laparotomy care globally is essential if trauma outcomes 
are to be improved, however a greater understanding 
of the current state of trauma laparotomy care is para-
mount if appropriate interventions and targets are to be 
identified.

The objective of this study is to evaluate both patient 
and injury factors for those undergoing trauma lapa-
rotomy, their clinical management and postoperative 
outcomes.

METHODS
Aims
The primary aim of this study is to describe global 30-day 
postoperative mortality rates for patients undergoing a 
trauma laparotomy.

The secondary aims of the study are as follows:
1.	 To describe the epidemiological characteristics (de-

mographics, injury characteristics, baseline clinical 
characteristics and surgical casemix) for patients un-
dergoing a trauma laparotomy.

2.	 To describe the preoperative, perioperative and post-
operative processes of care for patients undergoing a 
trauma laparotomy.

Study design
We will conduct a prospective multicentre observational 
cohort study of patients undergoing a trauma laparotomy. 
We will recruit centres through pre-existing research 
networks, using a snowballing technique to expand regis-
tration of centres. We will enrol eligible patients under-
going emergency trauma laparotomy over a consecutive 
30-day period at individual centres during the study dates, 

with patients followed until discharge, death or 30 days 
postoperatively, whichever comes first. All data will be 
submitted to a central study team by 30 days after the end 
of their respective data study period.

Any hospital worldwide that performs emergency 
trauma surgery will be eligible to participate, including 
both trauma centres and trauma units; a minimum of 
one case must be submitted by the centre during the 
30-day study period to be eligible. Each centre’s team will 
be composed of a local study lead, with maximum three 
members of the local study team for each data collection 
period. Independent data validators will also be required 
for select centres. The data collection periods will run 
between 1 April 2024 and 31 December 2024, with final 
30-day follow-up for the final patients expected to be 
completed on 30 January 2025.

The study will be overseen and managed by the study’s 
steering committee, with external advice provided by 
the study’s advisory committee (see online supplemental 
material), all involved in the study design and protocol 
write-up.

Patient criteria
We will include patients of all ages who present to hospital 
with a blunt or penetrating injury and undergo a trauma 
laparotomy within 5 days of presentation to the treating 
centre (day 0 being time of presentation). A patient will 
be included for final analysis if >70% of the data points 
required have been recorded.

Exclusion criteria are as follows:
	► Patients undergoing a laparotomy ≥5 days (ie, 120 

hours) since presentation to the treating centre.
	► Any relook laparotomy, including transfers from 

another centre for further and/or definitive surgery.
	► Any laparoscopic (including laparoscopic converted 

to open), robotic, or image-guided procedures.
	► Patients who have been recently discharged from 

any hospital (including for non-trauma-related 
admissions) and have represented within 30 days of 
discharge.

Data collection
We aim to collect system, patient, process and outcome 
data. A data set will be collected on all patients under-
going a trauma laparotomy within the inclusion period 
(see online supplemental table 1). The included data 
fields were based on work by similar studies and refined 
through iterative consultation with a global interdisci-
plinary consortium of clinicians involved in trauma care.

Data will be collected through access to patient records 
only at each centre, performed by members of the local 
study team. The patient will not be contacted directly in 
any capacity during their inpatient stay or after the study 
and no direct involvement in patient care will occur. Data 
will be collected directly onto a well-established secure 
web-based system, REDCap cloud (or recorded tempo-
rarily onto a hard copy data collection form and uploaded 
to REDCap at a later date).
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A local data validator (independent of the local study 
team) will be appointed at select participating centres 
to assess the data accuracy and ascertainment. They will 
independently assess case ascertainment and collect 
data on two variables, namely the date and nature of the 
operation. Each centre’s local lead will also be asked to 
complete a centre survey, to provide more background 
on their specific hospital settings, infrastructure and 
capacity. A pilot study was run prior to the main data 
collection period at multiple centres globally to ensure 
feasibility in the methodology across multiple settings.

The data collected will include a pragmatic set of vari-
ables that allow the proposed research to be conducted, 
but minimise both risk of identification and exclude 
extraneous possibly sensitive medical information. Local 
requisite ethics and approvals will be applied for and be 
in place before any data collection occurs. The patient 
consent procedure will depend on the local and national 
guidance for the collaborating hospitals; specific guid-
ance will be provided to collaborators on consenting if 
necessary and, where required, written consent forms will 
be obtained for patient inclusion in the study.

Access to the main data for analysis will be limited to 
named researchers from the steering committee, however, 
collaborators at each centre will be able to access their 
own institutions data during the study period.

Statistical analysis
A formal statistical analysis plan will be produced. 
However, in brief, participating centres will be stratified 
based on their country into groups based on their Human 
Development Index (HDI) rank, with 30-day mortality 
then reported for each HDI group. Further analyses will 
include stratification against other economic and health 
indices, and multivariable logistic modelling will be used 
to investigate primary and secondary study aims.

As there are a lack of data on trauma laparotomy glob-
ally, performing an accurate sample size calculation is 
not feasible. Data suggest that 30-day mortality rates 
following trauma laparotomy in high-income countries 
(HICs) are around 9%3 and in low-income and miffle-
income countries (LMICs) are around 17%17–19; using 
an alpha value=0.05 and power=80%, to show a differ-
ence between HIC and LMIC settings, a total of 552 
patients are required to be recruited to the study. Based 
on data from other observational studies,3 7 8 we would 
expect over a 30-day observation period each centre to 
commit around 3–5 patients to the study. Therefore, 
with around 150 recruiting centres from our pre-existing 
research network, we would expect to meet the sample 
size required.

Missing values are to be expected in a study of this 
kind and will potentially affect certain centres more than 
others. To allow for potential imputation without intro-
ducing significant bias, we will include patients with ≥70% 
completeness. Multiple imputation methods will be used 
for the remaining missing data.

Ethical approval
The study has received ethics approval from the Cambridge 
Psychology Research Ethics Committee PRE.2023119). 
According to the UK National Health Service Health 
Research Authority tool (https://www.hra-decisiontools.​
org.uk/research/), the study can be considered locally as 
a clinical evaluation study in the UK. Outside of the UK, 
each centre’s local team will be responsible for obtaining 
the necessary local approvals in line with their hospital 
and/or national regulations. Collaborators will need 
to confirm local approval has been granted prior to of 
uploading patient data.

The study has been pre-registered to ​ClinicalTrials.​
gov (NCT06180668) and will be reported following the 
Strengthening the Reporting of Observational Studies in 
Epidemiology statement guidelines and checklists.20 The 
sponsor of the study will be the University of Cambridge, 
with support provided from a number of collaborators. 
Once complete, data and conclusions from the study 
will be disseminated through the research network to all 
collaborators, with all work from the study planned to be 
published in open-access journals. As an observational 
study, no future amendments to the protocol are planned.

Patient and public involvement
Patient and public involvement (PPI) groups were 
involved in the development of the study protocol and 
key participant literature. During the protocol devel-
opment stage, a PPI discussion group was convened, 
involving with people who have specific lived experiences 
relevant to the project; feedback obtained from this 
session directly influenced aspects of methodology and 
proposed outcomes for the study. A separate PPI group 
further reviewed the proposed patient-focused litera-
ture associated with the study, providing comments and 
edits to this work that were implemented in the eventual 
patient information sheets produced.

DISCUSSION
We present the protocol for a global observational multi-
centre study, the GOAL-Trauma study, which aims to eval-
uate the patient and injury factors in those undergoing a 
trauma laparotomy and to assess any variation observed 
in outcomes occurring globally. This study will provide 
a global snapshot of the current 30-day mortality rates 
following trauma laparotomy, as well as insight into any 
variation observed in the time delays for receiving trauma 
care, the disease and patient factors present and patient 
outcomes.

There remains a relative paucity of evidence regarding 
global outcomes following trauma laparotomy. Much 
of the current data on trauma laparotomy derives from 
the military setting, and the remaining civilian-level 
data currently published predominantly comes from 
high-income settings. Without high-quality data avail-
able, ensuring a greater awareness and development 
towards global trauma strategies is challenging. Trauma 
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laparotomy is a vital procedure in trauma care, there-
fore this study will provide key insights into trauma 
management.

Trauma care is complex, with heterogeneous patient 
groups and disease presentations, set within varying 
macrohealthcare and microclinical requirements.21 This 
study will collect data across the patient journey, allowing 
key parts and limitations within this complex journey of 
trauma care to be identified and unpicked. However, data 
collection methods can often be challenging in LMIC 
settings, as robust numerical data may not be readily 
available, limiting conventional analysis techniques. We 
will use the Abbreviated Injury Scale (AIS) to catego-
rise the wide spectrum and severity of traumatic injuries 
sustained,22 with the individual AIS scores further used to 
calculate an Injury Severity Score for each patient, quanti-
fying overall injury burden and will be adjusted for in the 
final data analysis.

As with any trauma study, there remains a large selec-
tion bias, as there will be many unaccounted mortalities 
from trauma that did not make it to hospital, did not make 
it into theatre, or deemed not appropriate for surgery, 
therefore not included in the study. We also suspect there 
may be a relatively high amount of missing data, however 
we will attempt to adjust for this with multiple imputation 
methods. Of further note, we are not including patients 
who have undergone any laparoscopic procedure 
(including laparoscopic converted to open), alongside 
any robotic procedures or interventional radiology proce-
dures, to ensure the core data set provides the clearest 
picture on trauma provision and pathways globally.

The GOAL-Trauma study will provide high-quality 
observational multicentre data on an important topic in 
trauma care globally, using the trauma laparotomy as a 
surrogate marker. Identifying the key aspects of patient 
and injury factors in this patient cohort, both prehospital 
and in-hospital, will ensure the primary data required 
to understand barriers and key target areas to improve 
overall care and outcomes.
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