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Sonographic Spectrum
of Focal Splenic Lesions
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Sonograms of 50 patients with a clinical suspicion of
splenic abnormality were reviewed. With the use of
high-resolution static and real-time equipment, com-
bined with variable patient positioning, focal splenic
lesions were well imaged. A wide variety of pathologic
entities was sonographically demonstrated, including
traumatic hematomas, primary and metastatic neo-
plasms, cysts, infarcts, and inflammatory granulomas.
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Sonography can be of value for demonstrating
focal splenic disease.1-¢ Prior to the availability of
high-resolution real-time scanners, splenic sono-
grams were rarely requested, primarily because of
technically compromised studies resulting from the
high subcostal location of the spleen and image de-
gradation secondary to the air-filled gastrointesti-
nal tract in the left upper quadrant. However,
splenic sonography became clinically feasible and
diagnostically useful when high-resolution real-
time transducers were used in combination with
variable patient positioning.5 The aim of our study
is to report upon our large experience with focal
splenic lesions between 1976 and 1984 and to reas-
sess the role of splenic sonography in light of mod-
ern technical advances, with emphasis on real-time
scanning.
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MATERIALS AND METHODS

Fifty patients with clinically suspected splenic
abnormalities were scanned with sonography at the
University of Michigan Hospitals between 1976 and
1984. This heterogeneous population included 29
male patients and 21 female patients ranging in age
from 3 to 80 years. The study group was composed
of patients referred for the following reasons: 1)
acute trauma, 2) precipitous left upper quadrant
pain, 3) diffuse abdominal pain, and 4) suspected
splenic abnormalities in patients with known hema-
tologic and neoplastic disorders.

Prior to 1979, splenic sonographic examinations
were obtained with conventional static gray-scale
equipment (14 patients). Since 1979, real-time scan-
ning has been extensively employed. Twenty-eight
of 50 patients were examined only with a high-
resolution real-time sector scanner; the other 8
were studied with both real-time and static instru-
ments. Inasmuch as possible, the highest frequency
transducer that best demonstrated the pathologic
findings was used.

Coronal and transverse scans with the patient
decubitus provided the best visualization of the
spleen, with conventional longitudinal and trans-
verse supine scans obtained as needed for additional
anatomic information. To further improve image
quality and to decrease image degradation from ribs
and adjacent gas-filled organs, various patient posi-
tions were routinely used, including upright, right
lateral decubitus, and right posterior oblique.
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TaBLE 1. Focal Splenic Lesions

Number of Patients

Hematomas 10
Metastases
Granulomas
Infarcts

Cysts

Lymphoma
Primary neoplasm
Indeterminate

Total 50

0= OO NO®

RESULTS

The nature of the focal lesion(s) imaged is given in
Table 1. Correlative imaging combined with clinical
information formed the basis for diagnosis in 30
patients. Pathologic confirmation was obtained in
12 patients, and the cause of the sonographic find-
ings was indeterminate in the remaining 8. Within
this group of patients, multiple pathologic sub-
groups became apparent, which will be subsequently
discussed. Approximately half of all the lesions
were hypoechoic.

FIG. 1. Coronal real-time sonogram in a 30-year-old
woman, 7 days after trauma and decreasing hematocrit.
Irregular echogenic and echo-free (arrows) intrasplenic foci
were seen at surgery to represent hematoma.
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Trauma

Seven of ten patients with acute traumatic hema-
tomas demonstrated multiple lesions manifested as
foci of both increased and decreased echogenicity on
the initial examination, which was generally per-
formed within 72 hours of the acute traumatic epi-
sode (Fig. 1). An additional two patients had a
solitary fluid-filled area, and one patient had multi-
ple cystic foci. The lesions were scattered through-
out the spleen and were irregular in contour. In the
patients in whom the lesions were followed to reso-
lution (5/10), the hematomas became smaller, en-
tirely anechoic, and finally resolved. The time range
over which the lesions showed resolution on sono-
graphy was 5% weeks to 7% months after trauma.

Neoplasm

All described patterns of splenic involvement
were seen in this group. Solitary echogenic lesions
were noted in three patients with known primary
ovarian carcinoma, cholangiocarcinoma, and semi-
noma, respectively. Two unusual entities, patho-
logically confirmed, a lipomatous hamartoma (Fig.
2) and a solitary plasmacytoma, also presented as

FIG. 2. Sagittal real-time sector scan in a 43-year-old
woman demonstrating a focal echogenic lesion that proved
at autopsy to be a lipomatous hamartoma.
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FIG. 3. Coronal scan revealing multiple hypoechoic intra-
splenic masses pathologically proven to be deposits of Hodg-
kin’s lymphoma in an 18-year-old woman. M, metastasis.

solitary echogenic lesions. Multiple focal echogenic
lesions were seen in two patients with gynecologic
malignancies, and multiple hypoechoic deposits were
noted in a patient with metastatic melanoma. Pa-
tients with both Hodgkin’s (Fig. 3) and non-Hodg-
kin’s lymphoma (NHL) had echo-poor solid lesions.
All but one patient (NHL) demonstrated multiple
lesions within the spleen.

Cysts

All patients with cysts had solitary lesions. Pre-
dictably, the cysts were echo-free, although one of
the three pathologically confirmed epidermoid cysts
contained multiple low-level internal echoes (Fig.
4), attributable to prior intracystic hemorrhage,
which was observed at operation. All three epider-
moid cysts were large (10-15 c¢m in diameter) and
occurred in young patients (ages 12, 15, and 32
years, respectively). One cyst, presumably post-
traumatic, had a very echogenic rim corresponding
to a thick calcified wall, as shown on a computerized
tomographic (CT) scan (Fig. 5).
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FIG. 4. Coronal real-time sector scan of the spleen in a
15-year-old girl presenting with a left upper quadrant mass
and pain. A large, irregularly marginated cystic mass with
low-level internal echoes was pathologically proven to be a
congenital epidermoid cyst with internal hemorrhage at
surgery. Notice the echogenic rind of normal splenic paren-
chyma peripherally (arrows).

Inflammatory Granuloma

Calcified granulomas showed the expected ap-
pearance of multiple punctate echogenic foci asso-
ciated with variable acoustic shadowing (Fig. 6).

Infarcts

Splenic infarcts were multiple and hypoechoic in
five of six patients (Fig. 7). One of these was a young
woman with sickle-cell anemia. The abnormal foci
in this case were rounder in appearance than the
typical wedge-shaped splenic infarct. The clinical
history did not support other diagnostic possibilities
such as infectious foci or metastatic deposits. An-
other patient with a solitary hypoechoic lesion had
multiple infarcts confirmed at autopsy.

Inconclusive

Eight of 50 patients had splenic lesions of inde-
terminate cause. The majority of these patients had
multiple medical problems, and the sonographic
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appearances of the spleen overlapped several differ-
ent clinical diagnoses. No pathologic or cytologic
confirmation could be obtained in this group.

DISCUSSION

The spleen is rarely the site of primary disease.
Yet because of its multiple functions, it is often
secondarily involved in neoplastic, hematologic, and
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FIG. 5. Asymptomatic 72-year-old man
with the incidental finding of left upper
quadrant ring calcification on an abdominal
radiograph and a previous history of malig-
nancy. A. Coronal real-time sonogram
showed intrasplenic arcuate calcification
(arrow) with posterior shadowing, obscuring
the internal structure of cyst. S, spleen. B. A
CT scan of the abdomen revealed an intra-
splenic cyst with a thick calcified rim.

infectious processes.¢ Its rich vascularity and deli-
cate structure make it the most commonly injured
organ in blunt abdominal trauma.”

Our study indicates that sonography can be use-
ful in demonstrating a wide variety of pathologic
entities. Previous reports suggest that the sono-
graphic appearance is not usually specific, but these
studies involved smaller patient populations.382
The spectrum of diverse lesions in our large series
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did demonstrate some general patterns suggestive
of more specific diagnoses. For example, despite the
fact that the sonographic appearance of focal trau-
matic splenic lesions may vary,10 shortly after
trauma, hematomas in our patients characteristi-
cally showed a mixed pattern of both increased and
decreased echogenicity and became entirely echo-
free before resolution.

The majority of splenicinfarcts were multiple and
hypoechoic lesions. They were usually wedge-
shaped and peripheral, similar to infarcts imaged in
other organs,11-13 and were associated with various
clinical settings such as sickle-cell anemia, malig-
nant histiocytosis, and hypotension. Focal lympho-
matous deposits also tended to be hypoechoic and
somewhat more spherical than infarcts, as in pre-
vious reports.14 On the other hand, patients with
nonlymphomatous metastatic deposits demonstrat-
ed predominant (6/8) echogenic foci. The higher
proportion of echogenic metastases in our series, as

FIG. 6. Coronal real-time sector scan demonstrating mul-
tiple bright punctate intrasplenic lesions, typical for calcified
inflammatory granulomas. Although no shadowing was
present, the plain abdominal radiograph (not shown) showed
splenic calcifications.
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compared with a previous report,? may be attribut-
able to differences in the types of tumors imaged
and/or a greater propensity of intratumoral hemor-
rhage or necrosis in the larger number of tumors we
studied. As noted, both cysts and calcified granulo-
mas had very specific sonographic appearances.
Congenital epidermoid cysts were large, occurred at
a relatively young age, and were manifested clini-
cally as a left upper quadrant mass associated with
pain due to complications such as hemorrhage.15
Our results suggest that focal splenic pathology
can be clearly delineated with careful attention to
sonographic technique. Although CT resolution
may be superior to sonography (particularly in
obese patients), in certain clinical settings, such as
trauma, serial sonography offers the advantages, in
comparison with other modalities such as CT, of
being portable, rapid, and relatively inexpensive.
Sequential imaging is usually of particular use not
only after trauma, but also in monitoring the chemo-
therapeutic response or lack thereof in patients
with known neoplastic disorders. The absence of
ionizing radiation associated with the sonographic
technique makes it an attractive imaging modality
in evaluating problems in children. Preliminary data
from our institution indicate that focal splenic

FIG. 7. Coronalreal-time sector scan of the spleen obtained
in a 23%-year-old boy with malignant histiocytosis, demon-
strating a wedge-shaped hypoechoic area (arrows) superiorly
in the spleen, which proved pathologically to represent an
infarct.



320

lesions are generally not as well seen on magnetic
resonance imaging, compared with sonography or

CT.1e

Our series of focal splenic lesions demonstrates
the utility of high-resolution sonography in a large
group of patients with diverse abnormalities, rang-
ing from acute trauma to neoplastic disorders.
Ultrasound guidance can also facilitate aspiration of
focal splenic pathology, as in suspected abscess or
patients with known or suspected malignancy, in
whom cytologic diagnosis is required before ther-
apy. The use of high-resolution real-time equip-
ment has made the sonographic examination of the
spleen not only feasible, but an important tool that
deserves greater attention in the evaluation of
patients with clinically suspected splenic disease.
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