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ABSTRACT
In this report of a 13-year old boy, we describe the first case of splenogonadal fusion (SGF) associated
with growth hormone deficiency, delayed skeletal maturation and stunting, and provide a review of
the literature on SGF based on a search in major medical indexes using the descriptors
“splenogonadal”, “splenogonadal fusion” and “congenital anomalies of the spleen”. Predominant in
males (15:1), SGF is a rare congenital anomaly with only around 200 cases described involving the
presence of splenic tissue in the gonads and, in some cases, a fibrous cord connecting the two
structures. SGF may be associated with severe limb anomalies, micrognathism and testicle cancer.
Despite frequently increased testicle volume, the condition is usually asymptomatic. Knowledge of
SGF is important in the differential diagnosis of malignancies, avoiding unnecessary orchiectomy.
Nevertheless, SGF has been observed in association with malignant tumors, especially in patients
with cryptorchidism.
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Introduction
Splenogonadal fusion (SGF) is a rare
congenital anomaly resulting from a
connection between the spleen and the gonad

or mesonephric remnants during gestation.
Both genders may be affected, but the
condition is more often described in males
probably because testicles are much easier to
examine than ovaries. SGF was first reported
by Boestrom in 1883, and a detailed report by
Pommer followed in 1889. Putschar and
Manion categorised splenogonadal fusion into
continuous and discontinuous types depending
on the anatomical continuity between the
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principal spleen and the gonad [1]. In this
report we present an incidental case of SGF in
a 13-year old boy presenting with stunting at
an endocrinology outpatient service.
Case report
A 13-year old boy from Fortaleza
(Northeastern Brazil) residing in Redenção
presented with paleness and stunting as main
complaints. According to the father, the boy
was “pale and small” and had over the
preceding months suffered from attention
deficit and abdominal pain associated with
diarrhea without blood or mucus. The patient
had a history of spells of unconsciousness
lasting less than an hour and coinciding with
fever peaks. The height of the father and
mother was 1.65 m and 1.60 m, respectively.
On physical examination, the patient measured
1.31 m (below the third percentile on the 2007
WHO height-for-age chart) and weighed 25.7
kg. The Tanner stage was G2P1. Upon
palpation, the left testicle was larger than the
right.
A parasitological examination of the feces
revealed Strongyloides stercoralis. The blood
count included: hemoglobin 13.9 g/dL (normal
range [NR] 13.5-17.5), hematocrit 56.5% (NR
41-53), mean corpuscular volume 86.5 fL (NR
80-100), leukocytes 7,300/µL (NR 4,50011,000), monocytes 7.96 (NR 2.0-10),
eosinophils 6.21% (NR 0.0-4.4), basophils
0.89% (NR 0.0-1.0), and platelets 223,000 µ/L
(NR 150,000-500,000). Hormonal findings
included: insulin-like growth factor 1 (IGF-1)
68.9 ng/mL (NR 183.0-850.0), insulin-like
growth factor-binding protein 3 (IGFBP-3)
2,920 ng/mL (NR 1,820-7,060), folliclestimulating hormone (FSH) 1.1 mUI/mL (NR
0.02-3.00), luteinizing hormone (LH) 0.7
mUI/mL (NR 0.3-9.3), testosterone 2.5 ng/dl
(NR <40), thyroid-stimulating hormone (TSH)
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2.09 ng/dL (NR 0.34-5.60), and free thyroxine
(T4) 0.81 ng/dL (NR 0.54-1.24). The insulin
tolerance test revealed no increase in serum
levels of IGF-1 and growth hormones (GH),
indicating a deficiency in GH production.
Using the Greulich-Pyle method (hand
radiography), the patientʼs age was estimated
at 8 years. The skull was normal on nuclear
MRI. On scrotal ultrasonography (US), an oval
hypoechoic mass with regular outline
measuring 1.5 x 0.9 cm was observed adjacent
to the left epididymis. Further testing yielded:
lactate dehydrogenase (LDH) 495 U/I (NR
230-480), alpha-fetoprotein 1.56 ng/mL (NR
<10.9), and human chorionic gonadotropin
(hCG) 0.31 mUI/mL (NR <3.0). Duplication of
the epididymis was suspected. The patient was
referred to the urology service and eventually
submitted to surgical resection of the lesion
and a segment of the left testicle.
Macroscopically, the surgical specimen
appeared as a firm, grayish-brown node
measuring 2.0 x 1.8 x 1.5 cm. Upon sectioning,
the surface was compact and grayish-brown.
Microscopically, testicle sections stained with
hematoxylin and eosin (HE) displayed prepubertal seminiferous tubules lined with
Sertoli cells and spermatogonia, with no
production of spermatozoa. This was
associated with splenic tissue containing
hyperplastic white pulp and hypovascularized
red pulp [Fig. 1A,B,C]. As a result, the patient
was diagnosed with SGF.
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Fig.
1A,B,C.
Displayed
pre-pubertal
seminiferous tubules lined with Sertoli cells
and spermatogonia, with no production of
spermatozoa. This was associated with splenic
tissue containing hyperplastic white pulp and
hypovascularized red pulp (H&E).
Discussion
SGF, a rare anomaly with only around 200
cases described, is predominant in males (15:1)
[2]. In a case report of a 36-year old woman
with urinary complaints, Arancio et al [3]
stated that only ten cases of SGF in females are
known. This is likely because testicles are
much easier to examine than ovaries.
In 1956, Putschar and Manion [1] classified
SGF into two types: continuous and
discontinuous. In the former, a cord of splenic
or fibrous tissue connects the upper pole of the
spleen to the upper pole of the gonad or
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mesonephric remnants. In the latter, no such
connection exists [1].
The etiology of SGF remains unknown. The
embryonic development of the spleen and
gonads begins in the 5th week of gestation. At
this time, the spleen is located in the dorsal
mesogastrium, but between the 6th and 8th
weeks, due to intestinal rotation, it migrates to
the left side of the abdominal cavity,
approaching the developing gonad [4].
Presumably, SGF occurs at this stage of
embryonic development triggered by an
unknown agent. The use of phenothiazine
derivatives by pregnant women has been
proposed as a risk factor for SGF [5].
A number of theories have been proposed to
explain SGF. The earliest of these in 1913
suggests that inflammation between the
peritoneal surfaces over the gonadal ridge and
spleen could produce an adhesion or partial
fusion of the two organs [6]. Another theory
postulates the existence of a retroperitoneal
pathway allowing communication between the
splenic tissue and the gonad or mesonephric
remnants [7]. On the other hand, Cortes et al
[8] believe that splenic tissue can migrate
through the diaphragmatic ligament, from the
cranial portion of the mesonephros to the
testicle. These theories may explain cases of
continuous SFG in which a fibrous cord
persists between the structures. However,
discontinuous SFG is a rare instance of
accessory spleen, thus necessarily of different
pathophysiology [9].
SGF may be associated with other congenital
anomalies. Cryptorchidism results from the
interference of the fibrous cord with gonadal
descent [8]. Micrognathism and malformation
of the upper and lower limbs may also be
present. Embryonic development of the limbs
and Meckelʼs cartilage (which forms the
mandibular arch) starts between the 5th and 8th
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weeks of gestation, i.e., concurrently with that
of the spleen and gonads, suggesting that the
malformation of all these structures may be
triggered by the same agent [1]. Other reported
associated malformations include cleft palate,
cardiac defects, spina bifida, craniosynostosis
and anal malfunction [2]. These changes are
usually associated with the continuous form of
SGF, but cases of discontinuous SGF
associated with cardiac defects (n=3) and
micrognathism and limb malformation (n=1)
have been reported [10].
Importantly, SGF in cryptorchidic testicles has
been associated with malignant tumors, such as
carcinoma in situ [11], nonseminomatous germ
cell tumors [12], mixed germ cell tumors [13]
and anaplastic seminoma [14].
This is the first report of a patient with SFG
associated with growth hormone deficiency,
delayed skeletal maturation and stunting. This
association cannot be explained in light of
current knowledge.
SGF may be diagnosed at any age, but most
reported cases involve young men under 20
and affect the left testicle. The condition is
usually asymptomatic, but testicular pain may
occur under the influence of mononucleosis,
mumps and leukemia [10]. Diagnosis is most
often incidental upon investigation of
cryptorchidism, inguinal hernia, scrotal mass
[1], testicular torsion [15] and infertility [2], or
established upon the histopathological
evaluation of orchiectomy.
Imaging is a helpful diagnostic tool, which
may prevent unnecessary orchiectomy. By
marking the cells of the reticuloendothelial
system, technetium-99m sulfur colloid
scintigraphy provides the most specific results
[16]. Scrotal US associated with abdominal US
is unspecific but is a widely accessible tool
which allows to visualize the fibrous cord, if
any, and the mass adhering to the gonad. US of
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patients with continuous SGF also allows to
visualize movements of the upper pole of the
topic spleen when traction is applied to the
testis [16].
Our patient was submitted to scrotal US with
visualization of an oval structure adjacent to
the left epididymis, leading to the hypothesis
of duplication of the epididymis. The diagnosis
of
SGF
was
established
following
histopathological examination of the resected
lesion and testicle segment.
Although cases of malignancy have been
observed (especially in cryptorchidism), the
gonadal mass observed in SGF is considered
essentially benign. Thus, proper recognition
and diagnosis of SGF is important to keep
surgery as conservative as possible.
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