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Case Report

Delayed Splenic Rupture; Normal Appearing Spleen on the Initial

Multidetector Computed Tomography (MDCT) Can Sometimes Be
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Abstract

Introduction: Delayed splenic rupture (DSR) is an unusual outcome following blunt abdominal trauma. Although DSR is defined
as bleeding more than 48 hours after blunt trauma in a previously hemodynamically stable patient, a review of the reported cases
in the literature shows that in almost all of the cases the initial CT imaging revealed some form of damage to the spleen.
Case Presentation: Here we describe an extremely rare condition in a case that presented with a DSR following blunt trauma and
had a normal appearing spleen in the initial post trauma MDCT scan.
Conclusions: DSR is a serious consequence of trauma and is associated with a significantly higher mortality rate compared with
the overall mortality for acute splenic injuries. A High index of suspicion along with the liberal serial utilization of the imaging
studies are the essential elements for early detection of DSR. We propose that DSR be considered as a differential diagnosis in patients
presenting with hemodynamic instability late post trauma, even when the immediate post trauma MDCT scan has shown a normal
appearing spleen. We suggest that every patient with a high impact injury or injuries to peri-splenic organs should have a repeat
MDCT scan 2 - 3 days post trauma or before the patients is discharged from hospital.
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1. Introduction

The spleen, the most commonly injured solid organ
following blunt abdominal trauma, is generally a frag-
ile organ and manifests its damage mostly in the early
period post injury with lacerations, sub-capsular and
intra-parenchymal hematoma, and/or symptoms of intra-
peritoneal hemorrhage and shock (1). Delayed post trau-
matic rupture of the spleen is an unusual outcome and
has been reported to occur between two and 70 days post
trauma (mostly happens 4 - 8 days post injury) (2-4). Along
with pseudocysts, abscesses, and pseudoaneurysms, de-
layed splenic rupture (DSR) is considered as a complication
of splenic injuries (3).

Although DSR is defined as bleeding more than 48
hours after blunt trauma in a previously hemodynamically
stable patient (4, 5), a review of the reported cases in the lit-
erature shows that in almost all of the cases the initial mul-
tidetector computed tomography (MDCT) imaging has re-

vealed some form of damage to the spleen. The importance
of delayed splenic rupture lies in its significantly higher
mortality rate (5% - 15%), compared with the 1% overall mor-
tality for acute splenic injuries (4). Kluger et al. (5) pro-
posed that a high index of suspicion along with the lib-
eral serial utilization of the imaging studies were the es-
sential elements for early detection of DSR and called these
injuries “injuries in evolution” in which the extent of or-
gan damage has not been appreciated enough in the initial
films.

MDCT is currently considered as the imaging modality
of choice for detecting splenic injuries with a sensitivity
and specificity reaching 95% (6). DSR in the setting of nor-
mal appearance of spleen in the initial post trauma MDCT
is extremely rare and has not been reported before.
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2. Case Presentation

A 49-year-old male was a restrained driver of a motor
vehicle when he had a rollover and was partially ejected
through the windshield. On arrival to our trauma cen-
ter, he had a Glasgow Coma Scale of 15, neurologically in-
tact, and complained of spine tenderness. On admission,
a MDCT of the neck, chest, abdomen and pelvis was per-
formed. Imaging findings included a non-displaced C2
fracture and a right posterior 9th rib fracture. No other
acute findings were seen in the initial abdomen and pelvis
imaging (Figure 1). The patient was admitted to the Inten-
sive Care Unit for further evaluation and treatment.

Figure 1. Axial Unenhanced MDCT of the Abdomen (A, B) Which Shows a Normal
Splenic Parenchyma (*) With no Free Fluid in the Abdomen

Three days after admission, the patient had an abrupt
drop in his hemoglobin from 16.2 to 6.5 mg/dL. A repeat
abdomen and pelvis MDCT with intravenous contrast re-
vealed a grade three splenic laceration with peri-splenic
and peri-hepatic hemoperitoneum (Figure 2). The patient
was taken to the operating room for emergent exploratory
laparotomy and splenectomy was performed. Fourteen
days after trauma the patient was discharge home.

Figure 2. Grade Three Splenic Laceration Axial contrast-enhanced MDCT of the
abdomen demonstrates multiple low-density lines in the spleen (arrowhead) the
largest measuring more than 3 cm (A) consistent with intraparenchymal lacera-
tions. A large poorly marginated intraparenchymal hematoma with areas of devas-
cularization (arrow) is also seen (B). Hemoperitoneum is noted (*).

3. Discussion

While there has been a paradigm shift towards non-
operative management of hemodynamically stable pa-

tients with blunt splenic injuries over the last three
decades, non-operative management of blunt splenic in-
juries is now widely practiced. The decision to attempt
non-operative management is largely determined by the
initial image findings among other clinical factors, includ-
ing patient’s age, presence of concurrent injuries, and the
ability to perform reliable serial clinical assessments.

While no reliable predicting factor for a DSR has been
recognized, the risk of DSR should always be highly consid-
ered when deciding to go down the non-operative route
for management in the patients. Our case is one such ex-
ample for the fact that a normal appearance of the spleen
on the initialMDCT scan could well have been a false reas-
surance. If the MDCT scan was done before the subcapsu-
lar hematoma formation, or before its growth was a visible
size, the MDCT may have failed to detect the splenic injury.
In cases with high impact injuries, and in the presence of
surrounding organ injuries (i.e., left lower rib fractures), a
repeat MDCT scan 2 - 3 days post trauma or before the pa-
tients get discharged could potentially detect the hidden
splenic injury.

The classic triad associated with blunt splenic rupture
left hemidiaphragm elevation, left lower lobe atelectasis,
and left pleural effusion is frequently absent and cannot be
considered a reliable indicator. Any patient who does have
left hemidiaphragm elevation after blunt trauma should
be considered as having a hidden splenic injury until it is
proven otherwise (7).

While the exact mechanism of DSR is not known, there
are several theories proposed to explain the pathophysiol-
ogy of DSR. These theories include: (1) increased capsular
pressure secondary to clot lysis and subsequent increased
oncotic pressure causing a free rupture of the spleen cap-
sule; (2) tamponade of the a perisplenic hematoma by sur-
rounding organs or omentum which will later rupture
freely into the peritoneal cavity; (3) delayed bleeding that
may be caused by the rupture of a post traumatic intra-
parenchymal pseudoaneurysm or splenic pseudocyst.

The treatment of choice for DSR is splenectomy, as
splenorrhaphy can be extremely difficult especially in the
group of patients in whom non-surgical treatment has
failed. Some centers have successfully performed an-
gioembolization in hemodynamically stable patients as
well.

3.1. Conclusion

In conclusion, we propose that DSR be considered as a
differential diagnosis in patients presenting with hemody-
namic instability late post trauma, even when the imme-
diate post trauma MDCT has showed a normal appearing
spleen. While high index of suspicion is essential for early
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detection of DSR, patients with high impact injuries or sur-
rounding organs damage should be considered for a fol-
low up MDCT scan 2 - 3 days post trauma or before the pa-
tients discharge from hospital.
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