Grade IV Splenic LAXeration: An Unusual but Potentially Mortal
Sports Injury
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Abstract
The spleen is the most commonly injured organ in blunt abdominal trauma. High grade
lacerations may result in severe blood loss and may be fatal if not detected early. The most
common causes of blunt abdominal trauma are motor vehicle collisions, assault, and falls.
Athletic injuries, while not uncommon, are very unlikely to result in major visceral blunt
trauma. We present the case of a 20-year-old male who was hit by a lacrosse ball on his left
flank and although the initial trauma ultrasound exam was negative, was found to have a
grade IV splenic laceration on contrast CT scan. Visceral angiogram revealed no active
extravasation, and the patient was managed nonoperatively with close observation, serial
hematocrit measurements and activity limitations. Severe splenic laceration and other
visceral damage may result from lacrosse ball injury, and coaches, players and athletic
medical personnel should maintain a reasonable threshold for referral to a trauma center.
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Introduction
The spleen is the most frequently damaged intra-abdominal organ.1 Splenic injuries
occurring after athletic trauma constitute only a small fraction of major blunt abdominal
trauma center activations.2
However, when damage to the spleen does occur as a result of athletic trauma, it can be of
great concern given the highly vascular nature of this organ. 3 Undetected, these injuries
may be fatal. Coaches, athletes and athletic medical personnel should be aware of cases of
severe abdominal visceral injury resulting from athletic trauma.
IRB approval for this case report was obtained at SBH Health System, Bronx, NY (IRB
Number 2017.47).

Case Presentation
A 20-year-old male with no significant past medical history was brought in by EMS to the
emergency department of a level 1 urban trauma center. His chief complaint was severe
epigastric abdominal pain after being hit by a lacrosse ball to the left flank. Physical exam
revealed an alert, hemodynamically stable male with a circular, four-centimeter diameter
area of ecchymosis on the left mid-axillary line, overlying ribs nine through eleven. A
focused assessment sonography for trauma (FAST) examination revealed no intraabdominal free fluid.
The patient experienced two episodes of blood-tinged emesis prior to computed tomography
(CT) with intravenous contrast. CT scan revealed a grade IV splenic laceration of the hilum
and mid-body but not involving the major splenic vasculature as well as a two-centimeter
laceration of the posterior spleen with small amount of hemoperitoneum superior to the
liver and in the left paracolic gutter. (Figure 1)
The patient was taken to the interventional radiology suite for formal angiogram; however,
without evidence of active contrast extravasation, embolization was not indicated.
The patient was admitted to the surgical intensive care unit for close hemodynamic
monitoring and pain control. Serial hemoglobin and hematocrit were stable with a
hemoglobin nadir of 11.2 g/dL on hospital day two.
After the patient had been hemodynamically-stabilized, appropriate vaccinations were
administered. On hospital day four, the patient was discharged home with restrictions of
physical activity.

Discussion
Protected by the left lower rib cage, the spleen plays a pivotal role in both the filtration and
reservation of blood, as well as immune function. Despite bony protection, the spleen
remains quite vulnerable to blunt abdominal trauma across different age demographics and
in both rural and urban settings.4
Patients suffering from splenic trauma typically present with left upper quadrant pain or
tenderness that may radiate to the shoulder. In the presence of hemodynamic instability,
patients should receive immediate fluid resuscitation and undergo a FAST examination to
guide further workup. Emergency laparotomy is reserved for persistently unstable patients
with positive FAST examination.
Hemodynamically stable patients may be assessed with further imaging modalities, most
commonly computed tomography. Splenic injuries are classified by CT with intravenous
contrast according to grade of injury (I-V), which is based on the size, location, and if there
is active contrast extravasation.3 In our case, involvement of the hilum, thus risk for major
vascular injury, led to higher grading of the splenic laceration.
The decision to treat patients with splenic injury operatively or non-operatively depends
upon clinical and radiographic presentation. Operative management includes initial
resuscitation, partial to total splenectomy, or angiography-guided embolization. Nonoperative management includes admission to surgical intensive care unit, serial hemoglobin
monitoring, and transfusions of blood and blood products as needed.3 Within the last twenty
years, non-operative management has been favored in hopes of avoiding overwhelming
post-splenectomy infection (OPSI), which may have up to a 50% mortality rate. 5

Failure of non-operative management of splenic laceration is seen more frequently in higher
grade injuries, higher injury severity score, hemoperitoneum, and polytrauma.3 Our patient
had a high-grade injury based on location of the laceration, but due to hemodynamic
stability and lack of contrast extravasation was appropriate for trial of non-operative
management.
Athletic trauma-related major abdominal visceral is uncommon. One case report cited two
instances of splenic injury resulting from goalie collision with a soccer ball.6 Similarly, a
recent case report documented splenic laceration, intraparenchymal hematoma, subscapular
hematoma, and hemoperitoneum after being hit in the abdomen by an icy snowball during a
snowball fight; detection of massive hemoperitoneum resulted in emergency splenectomy. 7
In an epidemiologic review of injuries sustained by NCAA lacrosse players, musculoskeletal
injuries and concussions are most common with no visceral injuries noted. 8 Our extensive
literature review revealed only one other case of injury to the spleen induced by a lacrosse
ball. Dating back to 1999, this case report described lacrosse ball trauma as an
unprecedented mechanism of splenic injury. Detection of a grade IV splenic laceration with
massive hemoperitoneum resulted in emergency splenectomy. 9
To our knowledge, our case is the second report of lacrosse ball-related splenic laceration
and the first to be managed with a modern non-operative algorithm.
These case reports serve as a collective reminder of why coaches, players and athletic
medical personnel must be adept at recognizing unusual presentations and rare causes of
splenic laceration.
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Figure 1. (a) Coronal and (b) axial sections of computed tomography scan demonstrating
grade IV splenic laceration (yellow arrows) caused by impact with a lacrosse ball.
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