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Splenosis is a rare condition that results from the autotransplantation of splenic parenchyma into unexpected locations such as the
abdomen or subcutaneous tissue. In the presence of coexisting injury to the diaphragm intrathoracic transplantation can occur
emerging as single or multiple pleural-based masses.This occurs after traumatic rupture of the spleen and is usually asymptomatic,
only to be discovered incidentally on routine thoracic or abdominal imaging. To our knowledge this is the third documented case
of combined intrathoracic and subcutaneous splenosis found in English literature. This occurred in a 71-year-old male involved in
a motor vehicle accident at age 19 requiring urgent splenectomy. He has a significant cigarette smoking history and was referred to
our hospital for further evaluation of an abnormality seen on shoulder X-ray.

1. Introduction

Splenosis is a rare condition that results from the autotrans-
plantation of splenic parenchyma into unexpected locations
such as the abdomen or subcutaneous tissue, usually after
traumatic splenic rupture [1]. In presence of coexisting injury
to the diaphragm, intrathoracic transplantation can occur as
single or multiple pleural-based masses [2]. Pelvic or abdom-
inal splenosis occurs in up to 65% of splenic rupture cases
[3] while thoracic implants are significantly less common
making up only 18% of splenosis cases [1, 4, 5]. Subcutaneous
splenosis is rare with less than 20 reported cases [6].

We report a case of combined intrathoracic and sub-
cutaneous splenosis in a 71-year-old male involved in a
motor vehicle accident at age 19 requiring urgent exploratory
laparotomy and splenectomy. He had a significant smoking
history andwas referred to our hospital for further evaluation
of an incidental abnormality seen on shoulder X-ray.

2. Case Presentation

A 71-year-old Hispanic male was referred to our institution
for the evaluation of an incidental 4 cm left peripheral
mid-lung opacity on shoulder X-ray (Figure 1) as well as
followup chest X-ray (Figure 2). His past medical history
was remarkable hypertension. Prior surgeries included an
urgent exploratory laparotomy and splenectomy due to
motor vehicle collision at age 19. He is a former smoker with
a 40-pack-year history and quit 10 years before presentation.
He disclosed no significant occupational or environmental
exposures.

At the time of evaluation, he did not have any respiratory
symptoms. His physical examination was unremarkable with
the expected healed surgical scar at the left lateral abdomen.
A computed tomography (CT) scan of the chest was ordered
to better characterize the incidental lesion. This study
revealed multiple pleural-based noncalcified masses, the
largest measuring up to 7.2 centimeters, mild centrilobular
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Figure 1: Anteroposterior shoulder X-ray showing left sided
pleural-based mass.

Figure 2: Anteroposterior Chest X-ray showing left sided pleural-
based mass.

and paraseptal emphysema, and two subcutaneous masses
at the site of his 51-year-old healed abdominal incision
(Figures 3 and 4). Thoracic and subcutaneous splenosis were
suspected due to his history of abdominal trauma and the
nature of the lesions on CT imaging but there was substantial
concern for malignant tumor or pleural metastasis. We
proceeded with CT-guided core needle lung biopsy of the
most accessible thoracic lesions located in the posterior
aspect of the left lower lobe of the lung. The needle biopsy
revealed histiocytes and nonspecific chronic inflammation
and was considered to be nondiagnostic.

F-fluoro-2-deoxygluocose (FDG) positron emission
tomography/CT (PET/CT) revealed the previously detected
pleural masses to be only mildly FDG-avid (Figure 3).
There were no abnormally active mediastinal or hilar lymph
nodes. A similarly FDG-avid focus along the L rib cage was
also reported at the site of his healed abdominal incision
(Figure 4).

Because of his risk factors for primary lung malig-
nancy he underwent left sided video-assisted thoracoscopic
surgery (VATS) and biopsy. Surgical specimens demonstrated
pleural-basedmasses whichwere grossly friable andmaroon-
tanned. Histologically, two well-delineated areas compatible
with white and red pulp were noted (Figure 5). Occasional
lipogranulomas were present on the red pulp (Figure 6).

Immunophenotyping by immunohistochemistry and flow
cytometry analysis revealed a preserved immunoarchitecture
and absence of an abnormal B- or T-cell population, respec-
tively (Figure 7). These findings supported the diagnosis of
thoracic splenosis.

3. Discussion

Splenosis is a unique, acquired condition first described by
vonKuttner in 1910 [7]. It results from the autotransplantation
of splenic parenchyma into unexpected locations such as the
abdomen, pleural space, or subcutaneous tissues. The exact
pathogenesis of splenosis is unknown but is suggested to
be related to mechanical trauma and splenic rupture releas-
ing splenic pulp into the surrounding tissues [1]. Another
proposed mechanism is hematogenous spread as has been
postulated in reported cases of intrahepatic [8] and cerebral
splenosis [9]. For this reason, splenosis can occur anywhere
in the body but ismost frequently found in the intraperitoneal
space andmay be present in asmany as 65%of splenic rupture
cases [3].

In the presence of coexisting diaphragm abnormalities
or injury intrathoracic implantation may occur leading to
one or more pleural-based splenic nodules [2]. This was
first described by Shaw and Shafi as an autopsy finding
in 1937 [10]. Thoracic splenosis is much less frequent and
has been described less than 60 times in English literature
although; it is estimated to occur in up to 18% of patients
following traumatic splenic rupture [4]. In 75% of these
cases there are multiple pleural-based splenic nodules [4].
Due to the location of the spleen and anatomic boundaries
intrathoracic autotransplantation almost always occurs into
the left hemithorax. The overwhelming majority of thoracic
splenosis cases occur in males and this phenomenon is
probably related to the higher incidence of risky behavior and
trauma inmen [4]. In addition to subpleural ectopic implants
there have also been pulmonary intraparenchymal implants
in patients with concurrent pulmonary laceration [11, 12].

Subcutaneous splenosis is exceedingly rare with less than
20 reported cases, 16 of which were recently reviewed by
Papakonstantinou et al.They found that the majority of cases
occur after gunshot wounds or, as with our patient, occur at
the site of abdominal surgical scars [6].

Splenosis is generally an asymptomatic condition but
there have been thoracic cases presenting with pleurisy [11]
and hemoptysis [12]. Intra-abdominal cases have presented
with bowel obstruction [13], GI hemorrhage [14, 15], and
compression of other neighboring organs [16]. For this rea-
son, splenosis is usually discovered incidentally after general
screening or during the workup of another problem such as
our case.

In patients with history highly suggestive of splenosis and
without risk factors or symptoms indicative of malignancy
diagnosis can be obtained nonsurgically using radionu-
cleotide scintigraphy orMagnetic Resonance Imaging (MRI).
99mTechnetium (Tc) labeled heat-damaged erythrocyte scan-
ning is the preferred method because it is significantly
more specific than 99mTechnetium sulfur colloid, indium
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Figure 3: Top row: CT Chest with IV contrast, pulmonary windows. Middle row: CT Chest with IV contrast, soft tissue windows. Bottom
row: fused PET/CT showing FDGuptake in the corresponding lesions. Columns (from left to right): coronal views highlighting the peripheral
left mid-lung pleural-based lesion. Axial views highlighting the same peripheral left mid-lung pleural-based lesions. Axial views highlighting
the pleural-based lesions at the left heart border and the posterior aspect of the left lower lobe. Sagittal views demonstrating pleural-based
lesions at the anterior and posterior regions of the left hemidiaphragm.

111-labeled platelet, or 99mwhite blood cell scanning due to
diminished liver uptake [4, 17, 18].

An alternative noninvasive technique is FerumoxideMRI
[19]. This method uses superparamagnetic iron oxide as a
marker by virtue of its accumulation in reticuloendothelial
tissue for processing [20]. Ferumoxide MRI is employed
less frequently and no studies have been published which
directly compare its diagnostic sensitivity and specificity
to the more commonly used 99mheat-damaged erythrocyte
radionucleotide scanning. In general, MRI has significantly
better resolutionwhen compared to other imagingmodalities
and for this reason may be superior in the diagnosis of
splenosis [1].

In cases similar to our own where there is suspicion,
malignancy risk factors, or inconclusive imaging studies a
tissue biopsy should be obtained for definitive diagnosis.
CT-guided fine needle Aspiration (FNA) could be employed
when nodules are anatomically amenable. Unfortunately,
without the histologic architecture provided by a resection, a
small needle biopsy or FNAwould not be able to differentiate
the splenic elements from chronic inflammation, an intra-
parenchymal lymph node or a low grade lymphoma. How-
ever, the most important contributory information would

be the absence of a carcinoma, mesothelioma, or metastatic
disease. Ultimately, for thoracic lesions video-assisted thora-
coscopic surgery (VATS) with biopsy can be used to obtain a
tissue diagnosis. In very rare symptomatic cases this approach
is diagnostic as well as therapeutic. Fine needle aspiration
or surgical biopsies allow cytopathological analysis which
may potentially rule out primary pulmonary malignancies,
pleural malignancies, pleural-based metastatic disease, lym-
phomas, and other varieties of cancer. Histologically ectopic
splenic tissue is similar to normal spleen with encapsulated
parenchyma consisting of red and white pulp with lymphoid
follicles.

Because splenosis is generally asymptomatic, surgical
excision of ectopic splenic nodules is often unnecessary and
may subject patients to unnecessary surgical risks [21–23].
Moreover, it is well-known that complete splenectomy is
associated with higher rates of infection by encapsulated
organisms such asNeisseria meningitidis, Streptococcus pneu-
moniae, andHaemophilus influenzae [24]. Despite the paucity
of usual splenic anatomy in patients with splenosis, the
existence of ectopic splenic tissue is hypothesized to provide
some level of immunity above splenectomized patients,
opposing advocates of surgical excision. This hypothesis has
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Figure 4: Top row (from left to right): coronal, axial, and sagittal CT Chest with IV contrast soft tissue views highlighting the left chest wall
subcutaneous lesions. Bottom row (from left to right): coronal, axial, and sagittal fused PET/CT showing FDG uptake to the same lesions.

Figure 5: Hematoxylin & Eosin stain at 5x magnification. Splenic
parenchyma composed of red and white pulp. Thick arrow: white
pulp with primary and secondary follicles composed of mature B-
lymphocytes. Thin arrow: red pulp with sinuses, vasculature, and
cords of Billroth.

Figure 6: Hematoxylin & Eosin stain at 20x magnification identify-
ing lipogranulomas present in our case.

Figure 7: CD8 immunostain of red pulp. Highlights endothelial
cells lining the splenic sinuses (littoral cells) and rare cytotoxic
T-cells. The spaces between the sinuses are the splenic cords (of
Billroth).

been strengthened by research demonstrating a greater than
twofold increase in IgM and IgG antibody levels leading
to augmented opsonization and serum pathogen clearance
in patients with splenosis compared to splenectomized
only patients [25]. Anecdotally, peripheral blood smears in
patients with splenosis may also lack Howell-Jolly bodies
suggesting normal immune function [26]. Nevertheless, the
immunologic functionality of ectopic splenic tissue in spleno-
sis is still being debated. More recently, animal research has
presented evidence that ectopic splenic tissue is incompetent
and may contribute to higher mortality in sepsis [27].
Considering that neither the amount of ectopic splenic tissue
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necessary nor the level of immunity this tissue endows is
known [28] it is still recommended to administer penicillin
prophylaxis and vaccinations in patients with splenosis [24].

4. Conclusion

To conclude, we present the third documented case of
combined thoracic and subcutaneous splenosis [29, 30].
This is a relatively benign condition that should be strongly
considered in patients with a history of abdominal trauma
who present for incidental masses or nodules on X-Ray or
CT imaging. Typically, these masses will be in the abdomen
but if diaphragmatic trauma has occurred it is possible left
sided pleural-based nodules may be present. Splenosis can
be noninvasively diagnosedwith 99mTc labeled heat-damaged
erythrocyte scintigraphy or Ferumoxide MRI. Should risk
factors for malignancy be present or the aforementioned
studies be inconclusive a CT-guided FNA or VATS with
biopsy can be performed to rule out malignancy and obtain
a definitive diagnosis. Even though the immunologic func-
tionality of ectopic splenic tissue is debated surgical excision
is not recommended unless the patient is symptomatic.

Conflict of Interests

The authors specified that the research was conducted in the
absence of any related conflict of interests.

References

[1] R. D. Fremont and T. W. Rice, “Splenosis: a review,” Southern
Medical Journal, vol. 100, no. 6, pp. 589–593, 2007.

[2] K. Kim, H.-J. Choi, Y. M. Kim, W. J. Kwon, W. C. Lee, and J. H.
Suh, “Thoracic splenosis: a case report and the importance of
clinical history,” Journal of Korean Medical Science, vol. 25, no.
2, pp. 299–303, 2010.

[3] A. H. Huang and K. Shaffer, “Case 93: thoracic splenosis,”
Radiology, vol. 239, no. 1, pp. 293–296, 2006.

[4] J. N. Yammine,A. Yatim, andA. Barbari, “Radionuclide imaging
in thoracic splenosis and a review of the literature,” Clinical
Nuclear Medicine, vol. 28, no. 2, pp. 121–123, 2003.

[5] J.-P. Normand, M. Rioux, M. Dumont, G. Bouchard, and L.
Letourneau, “Thoracic splenosis after blunt trauma: frequency
and imaging findings,”The American Journal of Roentgenology,
vol. 161, no. 4, pp. 739–741, 1993.

[6] E. Papakonstantinou, V. Kalles, I. Papapanagiotou et al., “Sub-
cutaneous splenosis of the abdominal wall: report of a case
and review of the literature,” Case Reports in Surgery, vol. 2013,
Article ID 454321, 5 pages, 2013.

[7] H. von Kuttner, “In diskussion, milzextirpation und rontgen-
behandlung bei leukamie,” Berliner klinischeWochenschrift, vol.
47, p. 1520, 1910.

[8] C.-M. Kwok, Y.-T. Chen, H.-T. Lin, C.-H. Su, Y.-S. Liu, and Y.-C.
Chiu, “Portal vein entrance of splenic erythrocytic progenitor
cells and local hypoxia of liver, two events cause intrahepatic
splenosis,” Medical Hypotheses, vol. 67, no. 6, pp. 1330–1332,
2006.

[9] C. H. Rickert, U. Maasjosthusmann, S. Probst-Cousin, C.
August, and F. Gullotta, “A unique case of cerebral spleen,”The

American Journal of Surgical Pathology, vol. 22, no. 7, pp. 894–
896, 1998.

[10] A. F. B. Shaw and A. Shafi, “Traumatic autoplastic transplan-
tation of splenic tissue in man with observations on the late
results of splenectomy in six cases,”The Journal of Pathology and
Bacteriology, vol. 45, no. 1, pp. 215–235, 1937.

[11] K. Gopal, M. T. Jones, and S. M. Greaves, “An unusual cause of
chest pain,” Chest, vol. 125, no. 4, pp. 1536–1538, 2004.

[12] J. F. Cordier, J. P. Gamondes, P. Marx, I. Heinen, and R. Loire,
“Thoracic splenosis presentingwith hemoptysis,”Chest, vol. 102,
no. 2, pp. 626–627, 1992.

[13] K. R. Sirinek, C. D. Livingston, J. G. Bova, and B. A. Levine,
“Bowel obstruction due to infarcted splenosis,” Southern Medi-
cal Journal, vol. 77, no. 6, pp. 764–767, 1984.

[14] R. M. Basile, J. M. Morales, and R. Zupanec, “Splenosis: a cause
of massive gastrointestinal hemorrhage,” Archives of Surgery,
vol. 124, no. 9, pp. 1087–1089, 1989.

[15] I. Feferman and J. Cramer, “Splenosis: an unusual cause of
intraabdominal hemorrhage,” Journal of Emergency Medicine,
vol. 9, no. 4, pp. 239–240, 1991.

[16] D. G. K. Varma, R. J. Campeau, Z. A. Kartchner, and S. Karnik,
“Scintigraphic detection of splenosis causing ureteral compres-
sion and hydronephrosis,” American Journal of Roentgenology,
vol. 156, no. 2, article 406, 1991.

[17] A. Atia, A. Khiani, V. Kanneganti et al., “Thoracic splenosis:
diagnosis of a case based on history and computerized tomog-
raphy findings,” Clinical Pulmonary Medicine, vol. 15, no. 6, pp.
363–366, 2008.

[18] G. Williams, M. P. Rosen, J. A. Parker, and G. M. Kolodny,
“Splenic implants detected by SPECT images of Tc-99m labeled
damaged red blood cells,” Clinical Nuclear Medicine, vol. 31, no.
8, pp. 467–469, 2006.

[19] H. Prosch, E. Oschatz, E. Pertusini, and G. Mostbeck, “Diag-
nosis of thoracic splenosis by ferumoxides-enhanced magnetic
resonance imaging,” Journal of Thoracic Imaging, vol. 21, no. 3,
pp. 235–237, 2006.

[20] B. L. Storm, P. L. Abbitt, D. A. Allen, and P. R. Ros, “Splenosis:
superparamagnetic iron oxide-enhanced MR imaging,” Ameri-
can Journal of Roentgenology, vol. 159, no. 2, pp. 333–335, 1992.

[21] S. Gezer, S. S. E. Gülhan, T. Altinok, Y. Agaçkiran, and A. I.
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