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Introduction. Splenogonadal fusion is a rare congenital anomaly, defined by the presence of ectopic splenic tissue caused by an
abnormal connection between the spleen and the gonad or mesonephrotic derivatives during the embryonic period. Materials and
Methods. By reporting an observational case and performing a review of the literature according to the CARE guidelines (using the
PubMed database and guidelines from urology, general surgery, and pediatric learned societies), we present the embryological
genesis of the splenogonadal fusion, the associated anatomical anomalies, and the diagnostic procedure. Observation. We report the
case of a patient aged 45, with no notable history, reporting left testicular pain. A small nodule on the upper pole of the left
testicular was clinically palpable. Tumor markers were normal, and scrotal ultrasound depicted a hypoechoic hypervascular nodule
measuring 8 ∗ 6 ∗ 8mm. After validation in a multidisciplinary oncology consultation meeting and opinion from a uro-andrologist
expert, the patient underwent an inguinal lumpectomy with an extemporaneous examination which did not objectify any signs of
malignancy. Ultimately, it is a normal spleen tissue in the testicular ectopic position. Discussion. Splenogonadal fusion corresponds
to a rare congenital malformation; less than 200 cases have been published in the literature, most often affecting boys, with a sex
ratio of 15/1. Two types are described, depending on the continuity of the link between the orthotopic spleen and the gonad: the
continuous and discontinuous forms. In a third of the cases, there are associated congenital malformations and particularly in the
continuous forms (44 to 50% of the cases): anomalies of the limbs, micrognathia, microgyria, and hepatic and digestive
abnormalities. Cryptorchidism is associated with the continuous form in 31% of cases. The preoperative diagnosis remains difficult
because of its morphological and clinical characteristics suggesting a tumor process.

1. Introduction

Splenogonadal fusion (SGF) is a rare congenital malforma-
tion, defined by the presence of ectopic splenic tissue caused
by an abnormal connection between the spleen and the
gonad or mesonephrotic derivatives during the embryonic
period. Described for the first time in 1883 by Farthouat
et al. [1] The age of the patients is less than 10 years in half
of the cases reported, and 82% of the cases occur in young
men under the age of 30. [2] The sex ratio is 15/1 [3]. It is
often associated with other congenital anomalies and poses
a problem of differential diagnosis with testicular tumors.

2. Materials and Methods

By reporting an observational case and performing a review of
the literature according to the CARE guidelines (using the
PubMed database and guidelines from urology, general surgery,
and pediatric learned societies), we present the embryological
genesis of the splenogonadal fusion, associated anatomical
anomalies, and the diagnostic procedure.We used the following
key word associations in French and English: “splenogonadal
fusion” (Fusion splénogonadique) AND “congenital anomalies”
(Anomalies congénitales), “splenogonadal fusion”AND “crypt-
orchidism” (Cryptorchidie), “splenogonadal fusion” AND
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“testicular masses “, “ splenogonadal fusion” AND “limb defect
syndrom”.

Only reviews published in English or French were ana-
lyzed. The reviews were selected on the basis of their level
of evidence and their relevance.

3. Observation

We report the case of a 45-year-old patient, with no signifi-
cant history, reporting left testicular pain for 5 years. A small
solid nodule at the upper pole of the left testicular was clini-
cally palpable. Scrotal ultrasound described a hypoechoic
hypervascular nodule measuring 8 ∗ 6 ∗ 8mm (Figure 1).

As a testicular tumor is strongly suspected, an assay for
testicular tumor markers was requested: alpha-fetoprotein,
human chorionic gonadotropin (hCG), and lactate dehydro-
genase (LDH) were found to be normal.

Although the presentation of this file presents the key
diagnostic elements of testicular cancer (hypoechogenic solid
mass palpable intrascrotal with doppler hypervasculariza-
tion), signs make this diagnosis suspect: the chronic pain felt
by the patient, especially after intense physical exercise and
negative tumor markers. After validation in a multidisciplin-
ary consultation meeting and a uro-andrologist expert, the
patient underwent an inguinal lumpectomy with an extem-
poraneous examination which did not objectify any signs of
malignancy. Ultimately, the anatomopathological analysis
concluded with normal splenic tissue in the testicular ectopic
position (Figure 2).

4. Discussion

SGF is a rare benign congenital malformation, reported in
detail by Carragher [4] in 1889, although Boestrom had

Figure 1: Scrotal ultrasound showing hypervascular hypoechogene testicular module measuring 8 ∗ 6 ∗ 8mm.

Figure 2: Microscopic examination: normal splenic tissue consisting of congestive red pulp and numerous mature lymphoid foci forming the
white pulp, limited by a fibrous capsule.
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described this anomaly in 1883. It was Sneath [5]. who pub-
lished the first case of splenogonadic fusion in the American
literature in 1913. Until 1917, all the reported cases were dis-
covered fortuitously during autopsy studies, and thus, less
than 200 cases were published in the literature [6]. This
anomaly concerns almost exclusively the male sex; only 8
cases have been reported in women, [7] although this inci-
dence is probably underestimated due to the inaccessibility
of the ovaries to clinical examination. SGF mainly affects
the left gonad between the fifth and sixth weeks of gestation
(98% of cases) before the start of gonadal descent [8]. Note
that a single case has been published in animals, more specif-
ically in horses [9].

Putschar and Manion [10] describe two types of spleno-
gonadal fusion: the continuous form characterized by the
presence of a cord between the orthotopic spleen and the
gonad and the discontinuous form which has no connection
to the main spleen and the splenic tissue ectopic, directly
fused to the testicular albuginea. Previous studies indicate
that the frequency of the two types is equal [9], but other
studies suggest that the frequency of the discontinuous type
of SGF was lower than that of the continuous type [11, 12].

In the continuous form, the main spleen is connected to
the gonad by an entirely fibrous cord or includes islets of
splenic tissue, or even entirely composed of splenic tissue.
[13] Most often, this cord comes from the upper pole of the
spleen and ends at the upper pole of the gonad.

Congenital malformations occurring in the continuous
form of SGF are 5 times more frequent than in the discontin-

uous form [12]. Cryptorchidism and inguinal hernias are the
most frequently associated malformations. In 1980, Cortes
et al. [14] examined 111 cases of splenogonadic fusion of
which 31% had cryptorchidism (59% bilateral, 26% right
intra-abdominal, and 65% left intra-abdominal). In case of
continuous FSG, about 50% are accompanied by other con-
genital malformations, the most common of which are limb
malformations: ectromelia, peromelia, amelia, phocomelia
[15, 16], and micrognathia. [17] Other malformations are
more exceptional: cardiac anomalies, [18] microgastronomy,
[16] cleft palate, hypospadias, sexual ambiguities, varicocele,
and spina bifida. [19] The association of splenogonadal
fusion with major malformations of the limbs and mandible
defines the splenogonadal fusion limb defect syndrome
(SGFLD) of which 30 cases have been published in the liter-
ature; the SGFLD is marked by a perinatal mortality rate
ranging from 40 to 50%. [1] Bonneau et al. [20] examined
29 cases of SGFLD, of which 24 cases (82.7%) were continu-
ous, while 70% were associated with micrognathia.

The discontinuous forms are quite different since there
are generally no associated malformations. The gonad is
fused with a supernumerary spleen with no connection to
the main spleen. The splenic tissue can be simply adherent
to the elements of the cord or can be enveloped by the albu-
gine tunic of the testicle, but it can also be separated from it;
in this form, the testicle is often ectopic [21, 22], sometimes
dysgenic, explaining possible degeneration [21].

Our case was of the discontinuous type, as no link
between the main spleen and the testicle was objectified,
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Figure 3: Horizontal section at the height of the stomach and spleen explaining the SGF genesis after gastric rotation and the splenic draft of
the genital crest between the 5th and 8th weeks of gestation.
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either by ultrasound or during surgical exploration, and the
patient was free from any associated clinically evident mal-
formation and the clinical examination did not objectify limb
or mandible malformations, which agrees with the data in the
literature.

The exact pathogenesis of splenogonadic fusion is not yet
clear, but it is generally believed to occur before gonadal

descent, between the fifth and sixth weeks of pregnancy. Dur-
ing embryogenesis and precisely from the fifth week of gesta-
tion, the stomach is moved to the left of the median plane and
turns around its axis, this gastric rotation brings together the
two spleen and gonad tissues, an event occurring during this
period can cause fusion of the surface of the developing gen-
ital ridge and the splenic outline (Figure 3), which accounts
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Figure 4: Diagram explaining the genesis of the continuous form of the SGF during the gonadal descent.

Table 1: Comparison between the continuous and discontinuous form of the SGF.

SGF continuous type SGF discontinuous type

Definition There is a cord between the main spleen and the gonad
Lack of connection between the main spleen and the gonad

or ectopic splenic tissue

Frequency 56% 44%

Associated
malformations

Common: cryptorchidism Uncommon

Imaging (ultrasound,
CT, MRI)

Visualization of the connecting cord between the main
spleen and the gonad

No link between the main spleen and the gonad

Tc-99m scintigraphy
Similar fixation of the radioactive tracer in the main

spleen and suspect mass
Similar fixation of the radioactive tracer in the main spleen

and suspect mass
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for the frequency of left localization of splenogonadal
fusions, although cases of fusion of splenic tissue with the
right testicle have been described. Some authors also evoke
the possibility of migration of spleen cells by retroperitoneal
route under the effect of an unknown teratogenic agent, [23]
or of an hereditary participation in an autosomal recessive
form. [24] The subsequent descent of the gonad between
the 8th and the 10th week leads to a simultaneous descent
of part of the spleen (Figure 4), so that the spleen tissue can
appear in any place of the gonadal descent path, even in the
inguinal canal or in the scrotum to arrive at the continuous
form of SGF [12, 19]. These embryological hypotheses allow
us to underline the importance of the classification proposed
by Guarin et al., [15] distinguishing two types of SGF with
quite different consequences (Table 1).

The clinical presentation of SGF is not specific, and the
diagnosis is often accidentally made during surgery for ingui-
nal hernia and/or cryptorchidism, which are the two most
frequently associated anomalies or on histological examina-
tion after an orchidectomy for tumor. The discontinuous
form usually presents as a hard scrotal nodule, imitating a
testicular tumor, often asymptomatic, unless the patient
develops a disease with splenic involvement (leukemia,
mononucleosis, malaria, and salmonellosis [14]), because
the splenic ectopic tissue is also affected, causing symptoms
of increased volume and pain. Its association with germ
tumors has been described in a few cases with the particular-
ity that these patients had ipsilateral cryptorchidism. Other

cases have been discovered in front of intestinal obstruction
caused by the intraperitoneal cord [25], traumatic rupture
of the ectopic spleen, or an association with an intra-
abdominal seminoma. However, some rare cases have also
been diagnosed preoperatively by ultrasound, computed
tomography, or magnetic resonance imaging, [26, 27] most
were of the continuous type, demonstrating a tubular struc-
ture fused with the testes. Splenic scintigraphy using
technetium-99m (99mTc) is a valid option once splenogona-
dic fusion is suspected. The binding of the radioactive tracer
in the spleen and testicular mass is similar, confirming the
ectopic splenic origin of this mass. [28]

Given this clinical diversity and diagnostic difficulty, we
propose a diagnostic algorithm for each chronic testicular
nodule (Figure 5).

The treatment of splenogonadic fusion is controversial,
even if it is an almost always mild pathology. For some
authors, surgery is compulsory in order to confirm the diag-
nosis and exclude the infrequent association with a testicular
neoplasm [11]. The association with a testicular tumor has
only been described in four cases [10]. There is no obvious
causality between the splenogonadic fusion and the malig-
nant transformation. The rare cases observed were probably
prone to developing testicular neoplasm due to cryptorchi-
dism [29]. If surgery is performed, orchidectomy is generally
not indicated, splenic tissue can usually be easily dissected
from gonadal structures and the testicle can be kept. [4, 30]
For other authors, abstention can be discussed if the anomaly
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the left side clinical ex:nodule 
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Scrotal ultrasound + tumor 
markers (TM)
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scrotal ultrasound
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if dissection is impossible
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Figure 5: Decision tree in front of a chronic testicular nodule.
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is recognized preoperatively and if it does not manifest clin-
ically. [31]

5. Conclusion

Splenogonadal fusion is a rare benign congenital disease with
diagnostic difficulties due to the absence of typical clinical
symptoms. Better knowledge of this disease will prevent a
misdiagnosis of testicular tumors and the need for an unnec-
essary orchidectomy. We offer a decision tree for a better
management of this pathology.

Data Availability

By reporting an observational case and performing a review
of the literature according to the PRISMA recommendations
(using the PubMed database and guidelines from urology,
general surgery and pediatrics learned societies), we present
the embryological genesis of the splenogonadal fusion, asso-
ciated anatomical anomalies, and the diagnostic procedure.
We used the following key word associations in French and
English: “splenogonadal fusion” (Fusion splénogonadique)
AND “congenital anomalies” (Anomalies congénitales),
“splenogonadal fusion” AND “cryptorchidism” (Cryptorchi-
die), “splenogonadal fusion” AND “testicular masses ", “sple-
nogonadal fusion” AND “limb defect syndrom”
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