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a b s t r a c t

Hamartomas are benign splenic neoplasms asymptomatic in most of the cases. Symptoms, when present,
may either be related to the growth of the mass with abdominal discomfort and pain or be related to a
hypersplenism syndrome. Certain preoperative diagnosis cannot be made with current diagnostic im-
aging. Splenectomy is therefore indicated in order to obtain histological diagnosis, rule out malignancy or
achieve regression of symptoms. We report the case of a 39-year-old woman referred for a splenic
hamartoma causing pain located on the upper abdominal quadrant. She underwent splenectomy
through a left subcostal access followed by complete resolution of symptoms.

Resection of splenic masses is indicated to complete diagnosis, achieve cure and, when present, relieve
symptoms.
© 2018 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Hamartomas are rare, benign tumors of the spleen [1,2] and
their exact, preoperative diagnosis is difficult [3]. They are
asymptomatic in most of the cases, nonetheless, as they may hide a
malignant lesion or progress towards symptoms of compression on
other structures, pain, hypersplenism or rupture, their resection is
usually warranted [4].

In line with the SCARE criteria [5], we now report the case of a
splenic hamartoma associated with left upper quadrant abdominal
pain, treated by splenectomy followed by resolution of symptoms.
2. Presentation of case

A 39-year-old woman presenting a non-specific left upper
quadrant pain lasting since a month underwent an abdominal ul-
trasound examination (US) which disclosed a 4 cm diameter,
hypoechoic mass of the upper pole of the spleen with inner blood
flow at Power Doppler. Shewas, then, addressed to our Department
for treatment. At physical examination the lower pole of the spleen
was palpable and non-tender. Laboratory examinations were all
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within normal limits. CT-scan revealed a 4.5 cm diameter, round
mass of the upper pole of the spleen, iso-dense at non-contrast CT
(Fig. 1), with homogeneous contrast enhancement on the arterial
phase and mild, late enhancement on the portal phase (Fig. 2). The
spleen with the mass appeared to compress the posterior wall of
the stomach and the anterior surface of the kidney without infil-
tration (Fig. 3). On 3-D reconstructions, the mass appeared well
round and fed by an upper hilar branch of the splenic artery, almost
mimicking an aneurysm (Fig. 4). A selective, splenic artery angio-
gram showed the main trunk of the splenic artery dividing at the
hilum with an upper and an inferior branch. The mass was fed by
the upper branch but also by multiple, collateral feeding vessels
thus hindering a satisfactory and complete embolization of the
mass without massive necrosis of the spleen (Fig. 5). The decision
was to proceed with a splenectomy, after obtaining patient's
informed consent for open surgery. The operation was performed
by the senior author (GI), through a left subcostal incision and was
carried on in a standard fashion, with separate ligation of the
splenic artery and vein (Fig. 6). The mass was well capsulated and
arose in a context of splenomegaly, with a major axis of the spleen
of 15 cm (Fig. 7).

Postoperative course was uneventful and the patient was dis-
charged home on postoperative day 5. At one-month follow-up, left
upper quadrant abdominal pain completely regressed.

Histology on the resected specimen was consistent with the
diagnosis of splenic hamartoma (Fig. 8).
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Fig. 1. CT-scan of the abdomen showing an iso-dense mass of the upper pole of the
spleen.
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3. Discussion

Hamartomas are rare benign tumors of the spleen consisting of
aberrant splenic tissue [4] and were first reported by Rokitansky in
1861 [6]. They may arise from the splenic pulp, lymphoid splenic
tissue or may have a mixed pattern of origin [4]. Their frequency in
Fig. 2. CT-scan of the abdomen: after contrast injection the splenic mass presents a homog
phase (B).

Fig. 3. CT-scan of the abdomen. On both transverse (A), lateral sagittal (B) and anterior sagi
pole of right kidney and posterior wall of the stomach without infiltration.
splenectomy specimens ranges from 0.015 to 2.7% [4] and
0.024e0.13% in autopsy specimens [7]. Overall, slightly less than
200 cases should have been reported so far [2,8] They may affect
any age group, with equal incidence in men and women [1],
although women may tend to have larger lesions than men, prob-
ably due to hormonal factors [1,9]. When affecting children they
usually become symptomatic when associated with multiple
hamartomatosis or isolated and still of a smaller diameter
compared to adults [10e14]. In most of the cases they are asymp-
tomatic and may be detected at abdominal US examinations per-
formed for search of other conditions. However, sometimes and
usually when reaching large diameters of around 8 cm and more in
adults or when multiple, they may exhibit symptoms of hyper-
splenism with thrombocytopenia, anemia and pancytopenia [1,8].
They may also be associated with multiple hamartomatosis, tu-
berous sclerosis and with Wiskott-Aldrich-like syndromes and
Kasbach-Merrit syndrome [8,15]. They may also cause symptoms of
abdominal discomfort and pain due to compression on adjacent
organs or simply to mass effect as in the reported case or cause
rupture of the splenic capsule and bleeding [8].

As an exact preoperative diagnosis can seldom be established [2],
their resection is usually always indicated, as theymay turn out to be
malignant lymphomas or Hodgkin's disease [4]. Further differential
diagnosis with other benign and malignant conditions affecting the
spleen include vascular tumors such as hemangioma, hemangio-
pericytoma, lymphangioma, angiosarcoma and thrombosed hilar
aneurysm of the splenic artery [1,16,17]. Hamartomas should also be
eneous enhancement on the arterial phase (A) and a light enhancement on the portal

ttal (C) reconstruction splenomegaly and mass compress the anterior face of the upper



Fig. 4. CT-scan of the abdomen. On arterial reconstruction the round mass, mimicking
an aneurysm, is placed over the bifurcation of the splenic artery.

Fig. 6. Intraoperative view. After ligation of the short gastric vessel, the splenicaartery
is isolated and ligated.
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differentiated from other solid lesions of the spleen as inflammatory
tumors, metastatic neoplasms and sarcoidosis [1,9,18].

Imaging of splenic hamartomas may not be specific. At abdom-
inal ultrasound they usually appear as solid, homogeneous hypo-
echoic masses [8,19] with positive vascularization at color Doppler
[19,20]. Cystic degeneration or calcifications may be due ischemia
or hemorrhage [8]. At CT-scan they usually appear as iso-dense
masses with rapid homogeneous enhancement on arterial phase
and light enhancement on the portal phase [3,21]. At MRI hamar-
tomas are isointense onT1weighted images and hyperintense onT2
weighted images, with heterogeneous enhancement after gadolin-
ium administration [3,22]. However these imaging patterns are not
specific only of hamartomas, thus making preoperative diagnosis
uncertain [8]. Angiography does not add any more information to
non-invasive imaging and usually is not indicated to confirm diag-
nosis. In the present case we performed it with the aim of pro-
ceeding to embolization of the mass in order to possibly preserve
the spleen in a young woman, and with the aim of either obtaining
full necrosis of the entire mass and facilitate a spleen-preserving,
Fig. 5. Selective angiogram of the splenic artery. The round mass is mainly fed by the upp
hindering selective embolization and preservation of the spleen.
upper pole resection, despite lack of evidence for this type of
treatment. However, at selective splenic artery angiography, the
pattern of vascularization of the mass revealed that embolization
would cause extensive necrosis of the spleen in order to be effective.
This led us to perform splenectomy, also to obtain histology of the
mass. Furthermore, embolization may be technically difficult in
cases of aberrant origin of the splenic artery from the superior
mesenteric artery [23]. Fine needle aspiration biopsy (FNAB) was
er branch of the splenic artery (A), but also by collaterals from the lower branch (B)



Fig. 7. Resected specimen of the spleen The mass arises from the upper pole of the spleen and is surrounded by a thin capsule. Mild splenomegaly coexists, with a spleen length of
15 cm.

Fig. 8. 2� hematoxylin-eosin stain demonstrates a homogeneous red pulp proliferation, lacking malpighian corpuscle (A); higher magnification (20�) revealing haphazardly
arranged small slit-like vascular spaces lined by plumped endothelial cell and red pulp element in a disorganized fashion. No extramedullary hematopoiesis was observed (B).
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also considered, but discarded as considered at high risk of bleeding
and limited diagnostic value, as previously reported [3].

Laparoscopic splenectomy is becoming the standard method for
treatment of most splenic diseases, whereas open splenectomy is
considered better indicated in case of splenomegaly, when the
diameter of spleen exceeds 20 cm [24,25]. In the present case, the
length of the spleen was of 15 cm, however we preferred an open
approach due to the contact of the mass with the stomach, the thin
capsule of the mass and its vascularization, anticipating a poten-
tially increased risk of intraoperative bleeding.

Prognosis of resected splenic hamartomas is usually good, as
local and distal recurrence rate is very low [26] and splenectomy
can therefore be considered curative.
4. Conclusion

Hamartomas of the spleen are benign and asymptomatic in
most of the cases. Nonetheless splenectomy is indicated in order to
obtain histological confirmation, rule out malignancy relieve or
prevent symptoms related to potential growth of the mass and
splenomegaly.
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