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ABSTRACT

Atraumatic splenic rupture (ASR) is a rare, spontaneous, and potentially life-threatening condition that occurs in the
absence of trauma; yet the management of ASR has largely defaulted to the treatment algorithm related to blunt
splenic trauma. Our aim is to determine if it is appropriate and safe to use the treatment algorithm for blunt splenic
trauma in the management of both pathological and non-pathological ASR. We present a case of non-pathological
ASR that was successfully managed without splenectomy. A comprehensive literature review on spontaneous ASR
was also performed to include publications from January 1975 to February 2015. 914 total cases of ASR were
identified: 70 non-pathological and 844 pathological. Overall, 86.5% of these patients received splenectomy based on
the presence or absence of traditional signs of clinical instability or deterioration, as utilized in cases of traumatic
splenic rupture. There were only 11 non-pathological cases detailed. Unlike our present case, all of these cases
resulted in splenectomy. The present case is that of a 37 year-old man with grade 111 splenic rupture, successfully
managed without surgery or splenectomy. Details regarding ASR patients are limited in current literature. The
majority of patients with ASR will receive splenectomy, regardless of etiology. Our review would suggest that it is
appropriate and safe to pursue conservative non-surgical therapy in select patients who present with ASR of any given
etiology (even non-pathological), while utilizing the same indications for splenectomy used in cases of blunt
abdominal trauma.
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INTRODUCTION

Atraumatic splenic rupture (ASR) is a potentially life-
threatening condition that occurs spontaneously, in the
absence of trauma. Fortunately, it is also rare, with an
estimated incidence of around 1.2 cases per year." The
presentation of ASR can be non-specific and subtle,
presenting most often with a sudden onset of abdominal
pain, abdominal tenderness, nausea, and/or vomiting.

More severe cases may present with peritoneal findings,
Kehr’s sign, or signs of shock.? Due to its low incidence,
non-specific presentation, and lack of trauma history,
ASR is easily misdiagnosed for other more common
causes of LUQ abdominal pain such as diverticulitis,
pancreatitis, and nephrolithiasis.

This delay in diagnosis can result in persistent and
significant internal hemorrhage, hemodynamic instability,
and eventually death. The mortality rate for ASR is
relatively high, reported in one systematic review to be
12.2%.*

ASR is separated into two distinct categories:
pathological and non-pathological. The majority of cases
are pathological, signifying that they are at least in part
due to one or more identifiable underlying etiologies,
including infection, bleeding disorders, and malignancy,
which have the potential to cause splenic enlargement or
fragility, leading to spontaneous rupture. Non-
pathological ASR on the other hand is frequently defined
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in the literature by the Orloff and Peskin criteria, which
include: thorough history reveals no antecedent trauma;
no evidence of disease in organs other than the spleen
that can cause rupture; no perisplenic adhesions or
scarring consistent with trauma or past rupture; and
normal spleen on gross and histological examination.® In
a systematic review of ASR, Renzulli et al. noted that
93.0% of patients with ASR are cases of pathological
splenic rupture, whereas 7.0% have no identifiable
etiologic cause and are thus non-pathological (idiopathic)
cases.

Because the etiologies of ASR (Table 1) encompass a
wide breadth of causes from infectious to neoplastic to
non-pathological, the initial work-up of a patient newly
diagnosed with ASR is unclear. The management of ASR
has instead largely defaulted to the treatment algorithm
related to blunt splenic trauma, an entity more commonly
seen in practice.”’ However, it is unclear as to how the
management of ASR should differ from that of blunt
splenic trauma, particularly regarding to the timing or
indications for surgical intervention. As it stands, the
management algorithm designed for blunt splenic trauma
largely focuses on the hemodynamic stability of the
patient, recommending observation and conservative
management if the patient is stable and splenectomy if
the patient is unstable.

We present a case of non-pathological ASR in an
otherwise healthy 37-year-old patient. In doing so, we
highlight factors contributing to the medical management
of ASR. The goal of this review is to identify any
differences in management and outcomes of pathological
and non-pathological ASR in current literature, and to
determine if it is appropriate and safe to use the treatment
algorithm for blunt splenic trauma in the management of
ASR.

CASE REPORT

A 37 year-old man was admitted with a three-hour
history of left lower quadrant abdominal pain. He was
abruptly awoken by what he described as a “constant
eight out of ten cramping” abdominal pain. He endorsed
chills, myalgias and pain that worsened with deep
breathing. He denied any change in bowel movements,
blood or mucus in his stool, nausea/vomiting, or bruising
to his abdomen. Patient denied history of trauma or
similar symptoms in the days and weeks leading up to
this pain. He denied recent travel, fevers, malaise, or
rashes. The patient’s past medical history was remarkable
only for morbid obesity, smoking (0.5 packs/day x 18
years), and occasional symptoms of acid reflux, although
he was not taking any medications regularly at the time of
presentation. Upon admission, his vital signs showed
mild hemodynamic instability: BP 130/64 mmHg, HR
111 bpm, temp 37.1 °C, RR 28, SpO, 96% on room air.
On physical exam, diffuse abdominal pain and tenderness
greatest in the LUQ was noted; otherwise the abdomen
was soft without hepatosplenomegaly, rebound or

guarding. Within hours, the patient’s pain continued to
worsen and he began to feel pain radiating to his left
shoulder.

Initial labs were remarkable only for increased WBC
counts. Hemoglobin and hematocrit values were within
normal range, 14.5 g/dL and 42% respectively. D-dimer,
troponin, EKG, and chest x-ray were unremarkable. An
intra-abdominal process was suspected given the normal
EKG, low clinical risk for pulmonary embolism with
negative d-dimer, and normal CXR. CT abdomen/pelvis
with contrast was subsequently performed and found to
demonstrate a grade Il splenic laceration with
subcapsular hematoma and surrounding hemorrhage
(Figure 1). The spleen showed multiple areas of
hypoattenuation, and a large amount of high attenuation
fluid was seen both surrounding the spleen and liver and
also tracking along the paracolic gutters into the pelvis.
There was no evidence of active extravasation, although
the report noted relative flattening of the 1VC suggestive
of intravascular volume depletion from hemorrhage.

The patient remained hemodynamically stable despite
downtrending hemoglobin found on repeat labs, thus the
patient received only NS fluid bolus without blood
transfusion. Surgery was consulted and made the
recommendation for the patient to be admitted for initial
close monitoring. Serial hemoglobin and hematocrit were
obtained every four hours and the patient was made
aware that he may require emergent splenectomy should
he not remain stable with non-operative management. To
further evaluate infectious etiology with EBV, Monospot
test was obtained and confirmed negative. On hospital
day two his hemoglobin fell to 9.4 from 11.2 g/dL the
day prior, without any change in clinical symptoms.
Repeat abdominal CT was performed but demonstrated
stable splenic laceration unchanged from initial imaging.
Throughout his four-day stay in the hospital, the patient’s
pain  improved  with  successful  non-operative
management. Vital signs progressed back into normal
ranges.

Mildly tender in the LUQ but hemodynamically stable,
the patient was discharged on hospital day four. Recovery
was overall uncomplicated. Three clinic follow-up visits
over the next two months documented a gradual
improvement in abdominal pain and tenderness, resolving
hematoma on repeat CT imaging, and a return to his
baseline health.

A comprehensive literature review on spontaneous ASR
was performed. All publications from January 1975 to
February 2015 were examined. The literature search
(PubMed, Cochrane Library, and UpToDate) was limited
to patients over 18 years old, and restricted to papers
written in English. Search terms were as follows:
atraumatic (all fields) and "splenic rupture" MeSH terms
or splenic (all fields) and rupture (all fields) or splenic
rupture (all fields); spontaneous (all fields) and
atraumatic (all fields) and splenic rupture (mesh terms) or
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splenic (all fields) and rupture (all fields) or splenic

rupture (all fields). Papers without full text availability,

editorials, or opinion pieces were excluded. Splenic

ruptures of predominantly traumatic origin or considered

delayed splenic ruptures were additionally excluded.

Infectious

Malignancy

All publications were reviewed and the following
information gathered: patient sex, age, clinical symptoms,
vitals on admission, physical exam findings, labs,
hemoglobin level, imaging, splenectomy (including
surgical indications) or conservative management,
mortality, splenic pathology, and underlying etiology.

Table 1: Causes of a traumatic splenic rupture.

Inflammatory

Primary
splenic

latrogenic

Non-

pathological, Toxin or

chemical

Mechanical

disorder Hematologic

i.e. ldiopathic

N = 262 N = 200 N =194 N = 107 N =76 N= 70 N =40 N =19 N =19
Triggering
. . factor (ex. Idiopathic
Viral Leukemia  Pancreatitis ﬁi:?c:g Viosis ,:‘tnlz;(;oagula Coughing, Pregnancy ﬁﬂzke thrombocytope
sneezing, nic purpura
emesis)

. - Splenic N.O . Portal Iv drug -
Hepatitis Lymphoma Amyloidosis peliosis G-CSF ;;lgt%errmg hypertension  use Hemophilia
. . Lupus . Thrombolytic Congestive . Factor xiii
Hiv Metastasis eryFt)hematosus Splenic cyst agents 4 spler?omegaly Cocaine deficiency
Infectious gg?r:'d%zam Rheumatoid Splenic Dialysis Protein s
mono arthritis hemangioma deficiency

cell tumor
Non-small . Splenic .
CMV cell lung Egclj)gasgerltls mF;Iignancy (ex Lithotripsy ?neerr?]c;Lytlc
cancer Angiosarcoma)
Splenic
infarction,
Rubella Panc_reatic Wegener's  artery
carcinoma  granulomatosis  dissection, or
venous
thrombosis
Congenital
malposition
Varicella Melanoma (i.e. Short
splenic
pedicle)
. Choriocarc
Bacterial inoma
Myleodysp
B lastic
syndromes
. Multiple
Upleit myeloma
Endocarditis Po_lycythe
mia vera
Pneumonia
Legionella
Bartonella
Fungal
Aspergillosis
Protozoal
Babesia
Malaria
Toxoplasma
Other
Syphilis
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Table 2: Data of the published literatures on non-pathological a traumatic splenic rupture.

Trigger

Vitals on
admission
(mmHg,
bpm,
breaths/min

Physical
exam
findings

Lab work-up a
diagnostic
approach

Hgb Diagnosti

g/dL cimaging

Extent
of

splenic
injury

Management

Indication
for surgery

Reference

BP 130/64 blood smear,
HR 111 lipase, UA
LUQ tenderr S .
RR 28 D-dimer, Conservative Present Case
37/M No Temp 37.1 ISIIO rﬁISM, Ke troponins, 9.4 CXR,CT  Gradelll management* n/a Report
029%on 9 EKG,
RA Monospot
INR
CBC, EKG,
BP 90/45 LUQ UA, urine
cough HR 128 culture,
MM 2°to Temp39.8 teu”adrzriﬂess’ LFTsBMP; ;= CT Grade V (L;i;%i';sg"jegg:gg” CTfindings  Kocael et al®
PNA 02 96% on gKehr’s 31 serology for g
RA £ EBV,CMV,
and hepatitis
BP 110/78 . .
IR 20 Iz;scfit(;rsr:?rfgl Splenectomy (afte E:nqggsgg- Weaver et
56/M No RR 20 tenderness CBC 75 CT Grade IV failed conservative Silie al®’
0 '
SOE SO Gl Kehr’s sign ) instability
BP 80/60 Guarding an CBC, LFTs, glz(iﬁ‘ Sowers and
27IM FI’I_VIa| HR 60 rebound electorlytes, blo 11. abdomina macerat- S_plenectomy, CTfindings  Aubrey-
injury RR 26 tenderness glucose, BUN, ( 5 | films ed spleen  discharged POD7 Bassler™
Afebrile amylase, EKG cT ’
30/M NA NA NA NA %2' no CT - Splenectomy peritonitis Elvy et al?
40/M NA sys BP 88 NA NA %o. noCT - Splenectomy peritonitis Elvy et al?
5/M  NA sysBP70  NA NA 67 CT Grade V. Splenectomy Hypovole- gy ot g2
mic shock
52M  NA sysBP110  NA NA 89 CT Grade V. Splenectomy m"s’xgli Elvy et al?
e e large Clinical
D) HR normal abdominal 10 Niizsglh SO Amonkar and
69/F EXacer- 55 9004 on tenderness CBC 4 CT enic Splenectomy n, acute Kumar®
bation 28% 02 on hematom anemia, CT
palpation a findings
No large Clinical
6L/F No VSS, WNL 'é:a%ing CBC m  CXR,CT EZ';Z'; Splenectomy gﬁteé'grat" Qm'r‘l%r and
al ma findings
Epigastric
and LUQ
BP 120/71 mﬂemess CBC,BUN,Cr (Sa‘}'t‘;’r“;gmy
HR 87 uardin , lipase, total 15 Abdomin  Abdomi- TSR Clinical Laseter and
20/M No RR 16 gccult 9 bilirubin, 1 *alplain nal free approach) worsening, McReynolds
Temp 37 LDH, ALP, films, CT  fluid pp ' CT findings ¥
blood on LFTs UA discharged
rectal ’ POD7
exam,Kehr
’s sign
EKG, blood
. glucose,
BP 137/73 :]r:te;rirr:ltte repeat EKG, large Worsening
HR 124 witph ABGs,CBC,c N perisple-  Splenectomy, pain, sudden
50/M No . oagulation CXR,CT nic discharge drop in BP McDonal**
RR 24 palpation, . A .
Kehrs studleslamyla hemato- POD3 and in Het,
sion se,cardiac ma CT findings
g enzymes,
echo

NA = not available; VSS = vital signs stable; WNL = within normal limits; ABGs = arterial blood gases; HD = hospital day *included IVF resuscitation, surgery consult, close
monitoring and admission, serial CBC.
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Figure 1: CT abdomen/pelvis obtained on day of
admission. (A, B) Axial and coronal views of our
patient’s grade III splenic laceration (white arrow)
with subcapsular hematoma and surrounding
hemorrhage (stars) tracking around the spleen and
liver and into the pelvis; no evidence of active
extravasation.

Our search identified 51 peer-reviewed journal articles
regarding ASR, together presenting 914 total cases.***°
70 cases were non-pathological (representing 8% of all
ASR cases reviewed) and 844 (or 92%) were
pathological. Many etiologies were identified in our
review of the literature and can be organized into eight
broad categories (Table 1). We found that although the
etiologies are numerous, infectious causes made up the
majority of the cases (31%), followed by malignancies
(24%) and inflammatory causes (23%). Although we
attempted to identify patient information regarding
characteristics, diagnostics, clinical management, and
outcomes in each case, this information was provided for
only 36 patients (less than 5%) out of all reported cases
of ASR that were either associated with one of these three
most common etiologies or considered to be non-
pathological. Overall, 86.5% of these patients received
splenectomy.

Underlying infectious etiology

Four cases were detailed, of which splenectomy was
performed in two. The indication for surgery was
hemodynamic instability paired with CT findings in one
case, and new onset of fevers in the other. The two cases
that were managed conservatively involved patients that
were hemodynamically stable without peritoneal signs.
Despite each patient having a different underlying
infection (infectious mononucleosis, Bartonella henselae,
Babesiosis, and acute HIV), all four patients survived.

Underlying neoplastic etiology

13 cases were detailed, 12 of which were considered
candidates for splenectomy. Two of these 12 died before
undergoing planned splenectomy, resulting in only ten
patients having undergone splenectomy. Indications for
surgery included: worsening pain coupled with CT
findings, hemodynamic instability, hypovolemic shock,

acute or severe drop in Hgb, signs of peritonitis, and
clinical deterioration. There were no deaths within one
month post-splenectomy, although two of the ten died
within two months presumably due to their underlying
malignancy. One patient was managed conservatively
and survived the acute splenic rupture. However, this
patient died three months later due to complications from
the underlying malignancy.

Underlying inflammatory etiology

Eight cases were detailed. Seven cases resulted in
splenectomy. Indications for  surgery included:
hemodynamic instability, severe or acute anemia, cardiac
arrest, EKG ischemic abnormalities paired with anemia,
CT findings alone, and worsening pain. Of these patients,
all survived the first month post-splenectomy, while one
“eventually” died due to infection. The one patient that
was managed conservatively, a 49 yong female
presenting with stable vital signs and no peritoneal signs,
survived.

Non-pathological etiology

11 cases were detailed (Table 2). All cases resulted in
splenectomy mean age of 45 years (range: 20-69), two
females, one patient with fever, 36% hemodynamically
unstable, 55% with peritoneal signs, and one patient with
Hgb <7 g/dL. Two patients did not receive imaging but
underwent immediate laparotomy for signs of peritonitis.
Other indications for surgery included: hemodynamic
instability, clinical worsening, hypovolemic shock, and
sudden drop in Hgb. While no cause was definitively
identified, some cases were noted to have possible
triggers for the acute rupture including: severe cough,
trivial injury, and COPD exacerbation. When grade of
splenic injury was provided, it was consistently either
grade IV or V. All patients survived, though it is noted
that three months post-splenectomy one patient died due
to stroke thought to be unrelated to ASR.

DISCUSSION

The amount of specific data available in literature
regarding the details of ASR cases and the management
courses is very limited. Currently the indications for
splenectomy in ASR, regardless of known or unknown
etiology, have generally included those identified in
association with splenic rupture owing to blunt
abdominal trauma: hemodynamic instability, high grade
splenic injury, and signs of peritonitis.®

Renzulli et al performed a comprehensive review of ASR
in the literature and similarly found the paucity of patient
data as well as the simple rarity of ASR limiting to their
analyses.* They were able however to find an overall
ASR-related mortality rate of 12.2%, as well as to make
several conclusions relating to risk factors and
management of ASR as a general entity. While neither
infectious nor inflammatory etiology were stand-alone
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risk factors for increased ASR-related mortality, the
underlying etiology of neoplastic disorders was found to
be particularly associated with poorer outcomes
regardless of whether they were managed with or without
splenectomy, while non-pathological etiology was
associated with a decreased ASR-related mortality rate.
They concluded that patients with non-malignant
pathological etiology could be treated with organ-
preserving surgery, a non-surgical approach, and/or
transcatheter arterial embolization. Yet it was their
recommendation that all patients with ASR of malignant
etiologies undergo splenectomy or transcatheter arterial
embolization as a temporary stabilizing measure. In their
review, over 84% of ASR patients underwent
splenectomy (either as initial treatment or after failed
non-conservative treatment).

Corresponding to the results of Renzulli et al, our
literature review demonstrated that 86.5% of ASR
patients underwent splenectomy. In comparison, only 40-
50% of patients with traumatic splenic injury have
historically required operative management, which most
typically is splenectomy.®*® Thus it appears that if a
patient presents with splenic rupture in the absence of
trauma, they will be significantly more likely to undergo
splenectomy than if their rupture had been of traumatic
etiology. Despite the much higher likelihood of
splenectomy, we found that most management decisions
in cases of ASR were in due course made based on a
combination of objective and subjective factors not
unlike the traditional indications for splenectomy in
traumatic rupture. Commonly implicated in the decision
to perform splenectomy in ASR were factors such as
clinical deterioration, development of more severe
symptoms or peritoneal signs, and an abrupt decline in
hemoglobin.

Furthermore, the decision for and success of surgical
versus non-surgical management of the acute splenic
rupture does not appear to be significantly affected by the
underlying etiology, contrary to the findings of Renzulli
et al. We have found that in each etiological category of
ASR patients infectious, inflammatory, malignant, and
non-pathological although there was at least one case
successfully managed without surgery, the significant
majority of patients underwent surgery. Given this
observation and the low numbers of patients with detailed
clinical courses reported, we do not believe the existing
literature supports the use of underlying etiology as a
stand-alone variable affecting the indications for
splenectomy. Despite recognizing the limited and
retrospective nature of the literature on this subject, we
conclude that it appears reasonable to rely on the
traditional signs of clinical instability or deterioration to
influence the decision to proceed with splenectomy in
patients with ASR, independent of underlying etiology.

Nevertheless, we still recommend that a thorough
etiological work-up be carried out in any patient
presenting with ASR since the identification of a specific

underlying diagnosis could influence the necessity of
other specific treatments and affect the long term clinical
course of the patient. Specific work-up should initially
include CBC and abdominal imaging (generally CT scan)
to evaluate for evidence of malignancy or underlying
inflammatory etiologies. It should be noted that while
suspicion for underlying inflammatory etiology may have
been raised by CBC abnormalities, most diagnoses were
confirmed post-splenectomy through splenic
histopathology. Additionally, if history or physical exam
suggests infection, a full infectious disease work-up may
be of value and should be guided by the patient’s history,
specific signs, extra-abdominal symptoms, and likely
infectious exposures.

Finally, with regards to patients specifically described as
having non-pathological ASR, all individually described
cases to date have been managed with splenectomy. The
successful non-operative management of our present case
would be the first detailed in the literature. We do note
our patient’s grade Il splenic injury to be unique, with
other documented cases all grade IV or higher. This
raises the concern that our patient is different from the
typical patient with non-pathological ASR, presenting
with less advanced pathology than is to be expected in
most patients when no underlying etiology is found. Thus
the success of our patient may not be representative of the
true likelihood for success with non-operative
management of these patients in general. Nonetheless, the
success of our present case demonstrates that it is safe for
select patients presenting with ASR of unclear etiology to
be managed conservatively, as long as the traditional
indications for splenectomy in trauma patients
hemodynamic instability, high-grade splenic injury, or
clinical deterioration are absent. This recommendation
differs with that of Renzulli et al, who concluded that
despite a lower ASR-related mortality rate of 2% in
patients with non-pathological ASR, these patients should
receive total splenectomy even if hemodynamically
stable.*

By using the success of our patient to open the possibility
for conservative management in ASR of unknown
etiology, future patients who present similarly may enjoy
the benefits of non-operative treatment in terms of
decreased length of stay, avoidance of operative
morbidity, and preservation of immune function.
However, it should be discussed with these patients at the
outset of their initial hospitalization that should they
show any signs or symptoms of deterioration,
splenectomy is likely to be performed. Lastly, we would
recommend in cases determined to be suitable for non-
operative management, patients should be closely
followed in the immediate time period after splenic
rupture as there still may be an underlying disease
process that was not identified in the initial
hospitalization. The current literature, unfortunately, does
not provide any data or long-term outcomes to help
define the specifics of such an optimal surveillance plan.
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CONCLUSION

As presentation can be non-specific and mortality rates of
ASR can be relatively high, it is important that providers
have a low threshold to suspect ASR. Although data and
literature regarding ASR are limited, review of cases with
ASR in the context of identified malignant, infectious,
inflammatory, or non-pathological etiologies show that
the vast majority of patients will undergo splenectomy.
While we recommend that all attempts be made to
identify any underlying etiologies in order to direct future
treatment and improve the patient’s overall health in the
long-term, our review suggests that the etiology of ASR
does not independently influence management or
survival. Patients of any etiology, including those patients
with no underlying identifiable pathology, can be
successfully managed with or without splenectomy while
experiencing comparable survival outcomes. Despite the
overall higher likelihood of splenectomy in ASR patients,
the indications for splenectomy appear to be analogous to
those traditionally used in traumatic splenic rupture, with
consideration of the patient’s entire clinical picture in
addition to hemodynamic stability, grade of splenic
injury, and presence or absence of peritonitis.
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