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CASE REPORT
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ABSTRACT

There is a wide range of congenital anomalies of the spleen regarding its shape, location, number, and size. Most of
these congenital anomalies are commonly detected on ultrasonography, CT, or MRl and may sometimes represent
a challenging diagnosis for radiologists and clinicians. The bilobed spleen is an extremely rare form of congenital
anomaly. In most cases, it is accidentally discovered during abdominal surgeries. The bilobed spleen is usually large in
size when compared with the normal spleen; hence, it is more liable to trauma. Transposition of the inferior vena cava
(IVC; also known as left-sided IVC) refers to a very rare variant course of the IVC. The most common variations are
duplicate IVC, as well as retroaortic left renal vein and circumaortic venous rings. Left-sided IVC occurs in 0.17-0.5% of
the general population. Diagnosis of left-sided IVC is important when planning vascular procedures like portosystemic
shunt, the placement of an IVC filter, nephrectomy, and renal transplant. There should be an awareness of the Riedel
lobe, which is a common anatomical variant of the liver, as it can simulate a mass. Its misidentification as a patholog-
ical abdominal mass can lead to surgery; pathology can also occur (e.g. malignancy or even torsion). In this report, we
presented a case of a bilobed spleen that was misdiagnosed as a left renal mass during routine abdominal ultrasonog-
raphy in a 25-year-old female who complained of recurrent left hypochondrium pain. The bilobed configuration was
confirmed with MRI and ultrasound examination of the abdomen.

BACKGROUND is medial (internal) and lateral (external) splenic lobes

The spleen is a large, encapsulated organ that mainly
encompasses vascular and lymphoid tissue; it is situated in
the upper-left quadrant of the abdominal cavity between
the diaphragm and fundus of the stomach, and it relates to
the tail of the pancreas and the upper pole of the left kidney.
It is important to understand the wide variety of splenic
shapes, numbers, fissures, and positions to avoid imaging
pitfalls and to safeguard against misinterpreting these
normal variations as pathological processes.

A persistent left inferior vena cava (IVC) is caused by the
regression of a right supracardinal vein and the persistence
of a left supracardinal vein. Typically, the left IVC meets the
left renal vein, which passes anteriorly to the aorta in an
“N fashion’, thereby joining the right renal vein to create a
normal right-sided prerenal IVC;' in the literature, the left
IVC has a prevalence of 0.17-0.5%.”

Here, we report an extremely rare case of multiple congen-
ital anomalies including a bilobed spleen, where there

connected at the splenic hilum. In this case, we present a left
IVC that was draining into the hemiazygos vein that even-
tually joined the azygos vein, supradiaphragmatically. The
combined hemiazygos and azygos veins were draining into
the superior vena cava (SVC). This pattern is not consistent
with the common left IVC variations reported in the litera-
ture. In fact, in the literature, we were not able to find data
on the prevalence of left hemiazygos/azygos variations.” We
believe that a left IVC with hemiazygos and azygos continu-
ation is a very rare variation of IVC.

The size of the liver depends on several factors such as
age, sex, body size, and shape. The liver can be palpable
for anatomical reasons or due to underlying abnormal
conditions,” and congenital abnormalities of the liver
are considered rare.” The Riedel lobe of the liver is one
such variation; it is a tongue-like inferior projection of the
right lobe of the liver that extends to the right of the gall
bladder.”
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Figure 2. Long-axis color Doppler ultrasonography images
of the spleen showing the intervening splenic hilar vessels
between both lobes, as well as an enriched vascularity of both
lobes.

A Riedel lobe was reported in seven female patients who had
palpable masses in the right hypochondrium, and the diagnosis
was confirmed at surgery.” Riedel lobes should be included in the
differential diagnosis of right-sided abdominal palpable masses
to avoid unnecessary surgery.”

DISCUSSION

Careful examination of the spleen should be done to differen-
tiate between commonly encountered congenital anomalies and
different pathological entities. The spleen is normally located in
the upper-left quadrant of the body; it does not develop directly
from the gut. Several suspensory ligaments, including gastro-
splenic, lienophrenic, lienocolic, and lienorenal ligaments main-
tain the spleen in its normal position.”
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Figure 1. Long-axis ultrasonography image of the spleen
showing a bilobed spleen with intervening splenic hilar vessels.

Figure 3. Transverse-axis gray and color Doppler ultrasonog-
raphy images (A and B) of the bilobed spleen showing the
intervening splenic hilar vessels between both lobes and
enriched vascularity of both lobes.

The spleen undergoes a number of developmental processes
that result in a wide range of anatomical differences, which can
include variations in shape, as well as the presence of fissures
and notches. The spleen originates from the mesenchyme of
the dorsal mesogastrium, which lies over the dorsal pancreatic
endoderm as a long strip of cells next to the developing stomach.
The spleen loses its hematopoietic function on embryo develop-
ment. In late pregnancy, lymphoid precursor cells migrate into
the spleen from the central lymph organs. The splenic notch is
a remnant of the previously lobulated structure of the spleen.”

The spleen is usually a single organ, but it is commonly
surrounded by smaller amounts of splenic tissue (splenunculi or
accessory spleens), which usually lie in proximity to the pancre-
atic tail.”

Splenunculi are more frequently detected in a number of
advanced imaging modalities; thus, they can be differentiated
from more sinister pathologies.'’ It is easy to differentiate sple-
nunculi from enlarged lymph nodes, as they display isodensity,
as well as specific intensity and enhancement patterns on pre-
and multiphasic post-contrast studies.'’

The bilobed spleen may mimic enlarged lymph nodes and
tumors in the left hypochondrium organs, which include hyper-
vascular pancreatic tumors, neuroendocrine tumors, metastatic
lesions, or enlarged lymph nodes in the splenic hilum."” It should
be differentiated from splenunculus.

Accessory spleens are small nodules of splenic tissue found distal
from the main body of the spleen; this separation is the primary
feature that differentiates it from the medial (internal) splenic
lobe of the bilobed spleen, which is connected to the splenic
hilum."”’

The medial/internal lobe of the bilobed spleen can extend medi-
ally to displace and compress the pancreatic tail and the upper
pole of the left kidney with a concomitant, non-existent lieno-
renal ligament. It can indent the posterior aspect of the gastric
fundus, mimicking an iceberg tumor."’
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Figure 4. Axial T1 fat-saturation-weighted images (A) and T,
weighted imaging (B) showing a bilobed spleen indenting the
upper pole of the left kidney.

Ultrasound, CT, and MRI remain the primary imaging modali-
ties used to visualize the splenic parenchyma. MRI is preferred
over CT scans given that there is no need for radiation exposure
or contrast injection, and it offers better soft-tissue discrimina-
tion. The characteristics of the spleen visible via MRI are unique;
there is a large amount of fractional heme content characterized
by long T and T, (i.e. it is lower in signal intensity than the liver
on T weighted images and higher on T, weighted images).

Ultrasound is a non-invasive, highly sensitive, and specific
imaging technique that can be used to evaluate the spleen.
Ultrasound evaluation of the spleen should not be limited to
splenic size; rather, it should be used to determine its shape and
location."”

The spleen is the dark male of the abdomen more echogenic
than both the liver and kidney; it is best assessed in the supine,
left lateral position with the left arm placed behind the head,
obliquely in the 9th or 10th intercostal spaces (Figures 1-3).

In the current case, an ultrasound was performed, which revealed
a bilobed spleen and small spenules (Figures 1-3); the left-sided
IVC was draining into the hemiazygos vein that was eventually
joining the azygos vein supradiaphragmatically. Moreover, the
combined hemiazygos and azygos vein was draining into the
SVC and enlarged caudate lobe, protruding into the left side.

The clinician did not concur that the mass was a medial splenic
lobe and considered it a lesion arising from the left kidney;
the clinician then compared the current ultrasound scan to a
previous ultrasound that was performed by another radiologist
who, unfortunately, misdiagnosed it as a left renal mass (and

Figure 5. Axial T2 fat-saturation-weighted images (A and B)
showing a bilobed spleen indenting the upper pole of the left
kidney, as well as a small spenule (white arrow).

Figure 6. Coronal T, weighted imaging showing a bilobed
spleen.

did not notice the other findings). The clinician asked for a CT
scan with contrast, but the patient refused as she was waiting to
get pregnant. The clinician then asked for an MRI scan without
contrast and the patient consented.

On unenhanced MRI scans, the spleen is unique with a large
amount of fractional heme content, characterized by long T} and
T, weighted imaging (i.e. it is lower in signal intensity than the
liver on T, weighted images and higher on T, weighted images)
(Figures 4-6).

In the current case, a left IVC was draining into the hemiazygos
vein that eventually joined the azygos vein supradiaphragmat-
ically; the combined hemiazygos and azygos vein was draining
into the SVC (Figures 7-13). This pattern is not consistent with
the common left IVC variations reported in the literature. In the

Figure 7. Transverse-axis color Doppler and greyscale ultra-
sonography images at the umbilical region showing a left-
sided IVC. IVC, inferior vena cava.
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Figure 8. Transverse-axis color Doppler ultrasonography
images (A and B) at the epigastric region showing a left-sided
IVC with changes in size during respiration. IVC, inferior vena
cava.

literature, we were not able to find data on the prevalence of left
hemiazygos/azygos variations.” We believe that the left IVC with
hemiazygos and azygos continuation is a very rare variation of
IVC.

Haswell et al reported a left IVC with azygos and accessory hemi-
azygos that eventually entered the SVC through the brachioce-
phalic route.'* Kog et al reported a similar variation, but the
drainage promptly returned to the continuous azygos vein and
progressed thereafter."”

The Riedel lobe was first described by Corbin in 1830; it was
subsequently defined by Riedel in 1888 as a “round tumor on
the anterior side-of the liver, near the gallbladder, to its right”
It is more common in females. With the advancements made in
several imaging modalities, it has become easier to detect such
rare hepatic morphological variants.'®

The Riedel lobe is either congenital or acquired. The congenital
Riedel lobe results from an anomaly that occurs in the devel-
opment of the hepatic bud, which leads to the formation of an
accessory lobe.'”

Figure 9. Pulsed Doppler ultrasonography image at the epigas-
tric region showing a left-sided IVC with a venous waveform
pattern. IVC, inferior vena cava.

Figure 10. Transverse-axis ultrasonography images (A and B)
showing an absent intrahepatic portion of the IVC and the
hepatic veins that drain directly into the right atrium. IVC,
inferior vena cava.

The acquired form of the Riedel lobe could be secondary to
hepatic morphological modifications (which are either age- or
sex-related) and to skeletal anomalies, such as kyphoscoliosis
with a wide thorax.'® It might also be secondary to tractions
exercised by adherential syndrome due to lithiasic cholecystitis,
peritoneal inflammation, and prior surgical intervention."’

Our case was typical of an accidentally discovered, non-palpable
Riedel lobe of the liver, as it was discovered during an examina-
tion for a bilobed spleen (Figures 14-16). Generally, the Riedel
lobe can present with minor symptoms such as abdominal
discomfort due to extrinsic compression and torsion episodes, or
it may be asymptomatic, as in our case. Its differential diagnosis
includes all causes of a palpable normal liver. When diagnosing
a Riedel lobe, all available imaging techniques can be used, such
as ultrasound, CT scans, or MRI; in some cases, radionuclide
imaging and arteriographic examinations can also be used.”’

A typical Riedel lobe is usually associated with a good prognosis,
particularly in cases of an early-stage diagnosis, and there is typi-
cally a lack of complications.”’ Knowledge or suspicion of the
possibility of a Riedel lobe is important, as it does not always
remain clinically latent in cases of torsion or hepatic tumors,
which can include metastasis or hepatocellular carcinoma that
may sometimes arise only in the lowest part of the Riedel lobe.”’

CONCLUSION

We presented an extremely rare combined morphological
congenital anomaly of the spleen, IVC, and liver in one case.
The bilobed spleen is composed of medial (internal) and lateral
(external) lobes connected at the hilum. The medial lobe is seen
compressing and mildly displacing the tail of the pancreas. The

Figure 11. Axial T; fat-saturated (A) and axial T, (B) images
showing a left-sided IVC. IVC, inferior vena cava.
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Figure 12. Axial T fat-saturated (A and B) and axial 7, (C and D) images showing a left-sided IVC, whereby the hemiazygos vein

drained into the azygos vein supradiaphragmatically, posterior to the descending aorta. Note the direct draining of the hepatic
veins into the right atrium (white arrow in the last image). IVC, inferior vena cava.

Figure 13. Coronal T, weighted images (A and B) showing a left-sided IVC, continuing as a hemiazygos vein draining into the
azygos vein supradiaphragmatically, posterior to the descending aorta. IVC, inferior vena cava.
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Figure 14. Sagittal-view ultrasound images (A and B) in the epigastric region shows the Riedel lobe as a tongue-like projection

from the caudate lobe.

Figure 15. Axial T, (A) and T, fat-saturated (B) images showing a tongue-like projection from the caudate lobe, which shows a

similar signal.

ST -
'r{ edel Lobe

left kidney is displaced downwards. The rarely encountered
bilobed spleen could be confused with splenomegaly. A bilobed
spleen, as reported here, might be misinterpreted as a mass

Figure 16. Coronal T, (A) and axial opposed-phase weighted
images (B) showing a tongue-like projection from the caudate
lobe, which shows a similar signal.

originating from the tail of the pancreas, left adrenal gland, or
the fundus of the stomach. The similar signal intensity to spleen
on MRI is a crucial distinguishing factor.

Transposition of the IVC (also known as a left-sided IVC)
drained into the hemiazygos vein, that eventually joined the
azygos vein supradiaphragmatically; the combined hemiazygos
and azygos veins were draining into the SVC, referring to a very
rare variant course of the IVC. The findings of this report may
ultimately be of importance to radiologists, surgeons, clinicians,
and patients.

This type of elongation of the caudate lobe of the liver may
cause symptoms like sensations of pressure, pulling, and pain
in the epigastrium. Moreover, knowledge of this type of liver
anomaly will be helpful for surgeons when planning hepatobi-
liary surgeries.
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LEARNING POINTS

1. Knowledge of the possible anomalies and different

morphological variants of the spleen, IVC, and liver are
important in order to avoid pitfalls in the interpretation of
abdominal imaging studies, such as MRI and ultrasound.

For this reason, this case report demonstrates an extremely
rare variant of the spleen that could be confused for splenic
or renal mass lesions.

No available appreciable data are available regarding the
bilobed spleen, its related findings, or symptoms in the
imaging literature.

This case demonstrates an extremely rare variant of the
transposition of the IVC (also known as left-sided IVC)
draining into the hemiazygos vein that eventually joined

BJR|case reports

the azygos vein supradiaphragmatically; the combined
hemiazygos and azygos veins were draining into the SVC.
5. Knowledge or suspicion of the possibility of a Riedel
lobe is important, as it does not always remain clinically
latent in cases of torsion or hepatic tumors, which include
metastasis. Further, hepatocellular carcinoma may
sometimes arise only in the lowest part of the Riedel lobe.
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