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CASE PRESENTATION
A pedestrian was struck by a motor vehicle trav-
eling at high speed and was found to be in asys-
tole requiring cardiopulmonary resuscitation, with 
return of spontaneous circulation in the field. Upon 
arrival in the emergency room, primary survey was 
notable for hypotension and Glasgow Coma Scale 
score of 3. Massive transfusion protocol was acti-
vated, and the patient was intubated. Secondary 
survey revealed depressed skull fracture and defor-
mity of the left lower extremity. Extended focused 
assessment with sonography in trauma (eFAST) 
demonstrated absent right lung sliding, but no 
initial intra- abdominal free fluid, although views 
were limited due to body habitus. A right 28- French 
chest tube was placed, which returned only air. The 
patient was stabilized after transfusion of four units 
of packed red blood cells, four units of fresh frozen 
plasma, and one unit of platelets. CT with the insti-
tutional trauma protocol demonstrated a large holo- 
hemispheric right subdural hematoma with 19 mm 
midline shift and effacement of basal cisterns, along 
with diffuse subarachnoid hemorrhage (figure 1). In 
contrast to the negative intra- abdominal findings on 
eFAST earlier, the scan showed active extravasation 
in the right lower quadrant, which was concerning 
for mesenteric bleeding, grade 3 liver laceration 
with perihepatic hematoma, and grade 2 splenic 
laceration with perisplenic hematoma (figure 2). 
Additionally, multiple rib fractures, pulmonary 
contusions, and multiple extremity fractures were 
noted. Upon the completion of CT, the patient 
started to exhibit Cushing’s triad, raising concern 
for brain herniation.

What would you do?
A. Decompressive craniectomy followed by ex-

ploratory laparotomy
B. Emergency right- sided burr hole creation fol-

lowed by exploratory laparotomy
C. Medical management of intracranial hyperten-

sion (intravenous mannitol or hypertonic saline) 
followed by exploratory laparotomy

D. Simultaneous decompressive craniectomy and 
exploratory laparotomy

What we did and why
Correct answer D. Simultaneous decompressive 
craniectomy and exploratory laparotomy
In a patient with polytrauma, the neurolog-
ical examination can be confounded by ongoing 
hemorrhagic shock. Although circulatory support 
remains a key part in the primary resuscitation of 
patients in extremis, eFAST is an important adjunct 

in triage and management guidance. As demon-
strated in this case, it is critical to understand the 
pitfalls and limitations of eFAST. First, technical 
and interpretive errors have been noted to be oper-
ator dependent. Second, eFAST has limited utility 
in the detection of small- volume intraperitoneal 
fluid, as the median volume of detection is 100 
mL to 200 mL.1 The sensitivity of eFAST has been 
reported to be variable in obese hemodynamically 
unstable patients with blunt abdominal trauma.2 
Therefore, eFAST findings which do not match 
the clinical picture should be repeated, or hemody-
namics should prompt either a CT scan or operative 
exploration.

Given the CT findings, we initiated adminis-
tration of mannitol and 23.4% hypertonic saline 
bolus while preparing for exploratory lapa-
rotomy. However, the patient developed hyper-
tension, bradycardia, and widened pulse pressure, 
concerning for brain herniation. After discussing 
with our neurosurgery team, we decided to proceed 
with simultaneous exploratory laparotomy and 
decompressive craniectomy.

On laparotomy, there was a mesenteric vessel 
injury in the mid- small bowel with active bleeding. 
Adjacent ischemic small bowel was resected, and the 
bowel was left in discontinuity. The abdomen was 
packed and temporarily closed. Concurrently, the 
neurosurgery team performed a right hemicraniec-
tomy and evacuation of subdural hematoma. There 
was extensive brain herniation from out of the dura 

Figure 1 CT of the head revealing right subdural 
hematoma with midline shift.
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opening. The patient was transferred to surgical intensive care 
unit for further resuscitation and remained comatose off seda-
tion, with fixed and dilated pupils, without corneal or gag reflex. 
A brain death examination could not be performed due to equiv-
ocal presence of cough reflex. In view of a non- survivable brain 
injury, further medical treatment was deemed ineffective. The 
patient was transitioned to comfort care and died.

Traumatic brain injury (TBI) resulting from high- energy injury 
mechanisms can often be associated with concomitant thoracoab-
dominal hemorrhage. Advanced Trauma Life Support advocates 
for definitive bleeding control and volume resuscitation as prior-
ities in TBI to prevent secondary insults to the brain. However, 
in the case of impending brain herniation, performing sequential 
operations (ie, damage control laparotomy followed by decom-
pressive craniectomy) may result in devastating neurological 
outcomes. Simultaneous multisystem surgery (SMS) is practiced 
in the military setting to manage blast- induced polytrauma but is 
less commonly performed in civilian trauma centers.3 The World 

Society of Emergency Surgery consensus guidelines on TBI 
polytrauma patients recommend the implementation of SMS to 
improve outcomes for patients requiring hemorrhage control.4 
On an institutional level, it is important to develop protocols 
to promptly recognize the indications for SMS, facilitate dialogs 
between trauma providers and subspecialists, as well as provide 
staffing support for such treatment. Further studies are also 
needed to examine the resource utilization and benefits of SMS 
in civilian trauma centers to substantiate national guidelines.

Contributors NBF—data collection, literature review, and article writing. 
SYWW—literature review and article revision. SW—literature review and article 
revision. LMK—article critical revisions and project supervision.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Lisa Marie Knowlton http://orcid.org/0000-0001-6046-5035

REFERENCES
 1 Rowland- Fisher A, Reardon RF. Ultrasound in trauma – the extended focused 

assessment with Sonography in trauma. 2021. Available: https://www.acep.org/ 
sonoguide/basic/fast [Accessed 7 Feb 2024].

 2 Natarajan B, Gupta PK, Cemaj S, Sorensen M, Hatzoudis GI, Forse RA. FAST 
scan: is it worth doing in hemodynamically stable blunt trauma patients Surgery 
2010;148:695–700; 

 3 Moore JM, Thomas PAW, Gruen RL, Chan P, Rosenfeld JV. Simultaneous multisystem 
surgery: an important capability for the civilian trauma hospital. Clin Neurol Neurosurg 
2016;148:13–6. 

 4 Picetti E, Rosenstein I, Balogh ZJ, Catena F, Taccone FS, Fornaciari A, Votta D, Badenes 
R, Bilotta F. Perioperative management of polytrauma patients with severe traumatic 
brain injury undergoing emergency extracranial surgery. JCM 2022;11:18. 

Figure 2 Arterial extravasation from distal small bowel mesentery.
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