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Abstract

Multiple myeloma is a malignant bone tumor caused by a monoclonal proliferation of plasma cells that spreads from
the red marrow to all parts of the body, causing multiple lesions. The typical lesions result in multiple fractures
and may be associated with renal failure, hypercalcemia, anemia, and recurrent infections. Diagnosis usually requires
demonstration of M-proteins and/or light chain proteinuria and an excess of plasma cells, in the bone marrow,
which requires a biopsy. Sonography is a highly sensitive and repeatable diagnostic technique that could allow for the
detection of pathognomonic signs and facilitate the diagnosis. In the case presented, sonography revealed a very rare
diagnostic sign: the “periportal collar” which is given by the decrease in echogenicity of the periportal areas. There are
several interpretations of this sign, which could indicate liver tumors, inflammation of the biliary tract, amyloidosis,
hypertension, and portal thrombosis. Periportal collar has never been described in multiple myeloma, and this finding
could be a pathognomonic sonographic sign of the disease. This study describes a case of the “periportal collar” sign
detected by sonography and computed tomography in a patient with metastatic multiple myeloma.
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Multiple myeloma is the most frequent malignant bone
tumor in adults and accounts for 1% of all cancers.! Is
caused by a monoclonal proliferation of plasma cells that
spread from the red marrow, in severe cases to all parts of
the body, causing multiple lesions. There is currently no
curative therapy for this disease. The typical lesions cause
multiple bone fractures; indeed, 70% of patients with
multiple myeloma experience pathologic vertebral frac-
tures,? and these can be associated with renal failure,
hypercalcemia, anemia, and recurrent infections.
Diagnosis is usually based on laboratory tests that dem-
onstrate M-proteins, light chain proteinuria, and excess
plasma cells in the bone marrow, which these findings
indicate the need for a biopsy.

Sonography is a highly sensitive, non-invasive, and
repeatable imaging technique that often highlights
pathognomonic signs, expediting the diagnostic process.
In patient cases, which involve multiple systems, it may
be necessary to integrate second-level imaging, such as
computed tomography (CT) and magnetic resonance

imaging (MRI), as well as a bone biopsy. In the literature,
many sonographic diagnostic signs, typical of rare
pathologies, are reported like the “hook sign” in the
Dunbar syndrome? or the “beak sign” in Nutcracker syn-
drome.* The “periportal collar” sign (PCS)’ refers to a
decrease in signal in the periportal spaces, which has
often been described with CT.® The periportal space is an
anatomical region that surrounds the portal vein and its
branches and is immersed in a loose connective tissue,
which contains the hepatic artery, bile ducts, nerves, and
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Figure |. A gray-scale sonogram of the liver is provided for this patient. (A) In the longitudinal views, the decreased
echogenicity of the sonography signals (noted by white arrows) surrounds and follows the portal veins along their entire course.
(B) The transverse views showed the decreased echogenicity surrounding the periportal areas (note white arrows).

lymphatic vessels. There are different interpretations, but
the most accredited maintain that this sign occurs when
there is fluid accumulation or lymphatic vessel dilatation
in the loose areolar tissue around the portal triads.’

This diagnostic sign could be the result of hepatic or
extrahepatic causes. Among the hepatic causes, neo-
plasms stand out, which act directly by hematogenous,
lymphatic, and biliary diffusion, or indirectly by diffu-
sion from organs, adjacent to the liver.® Extrahepatic
causes in which PCS has been described with CT and
MRI° include amyloidosis, portal hypertension and
thrombosis, renal failure, and liver transplant rejection.

Periportal edema appears on sonography as an area of
decreased echogenicity that surrounds the portal vessels
like a sleeve and is easily recognizable with gray-scale
sonography. Sonography also allows for documenting
many of the hepatic and extrahepatic reasons that could
create this imaging phenomenon. In the patient case pro-
vided, sonography revealed a very rare sign in the liver:
the “PCS” which is given by the decrease in echogenicity
of the periportal areas. This sign had never been docu-
mented in patient cases of multiple myeloma. The treat-
ment depends largely on the timeliness of diagnosis and
comorbidities and typically involves induction therapy,
autologous stem cell transplantation in eligible patients,
and maintenance therapy. The patient case presented
demonstrates the PCS, which is captured with both
sonography and CT, due to metastatic multiple myeloma.

Case Report

A 52-year-old male patient with persistent pain in the
upper abdominal quadrants, for a few days, was referred

for an abdominal sonography. His clinical history
revealed that he was suffering from multiple myeloma,
with bone metastases, which had been diagnosed with a
bone marrow biopsy. The disease had manifested itself
three years earlier, and he had undergone immunotherapy
treatment with chimeric antigen receptor T-cell therapy
(CAR T cells) and bispecific T-cell extenders (TCEs).!
The sonography examination was performed with a
MyLab 9 ultrasound equipment system (Esaote, Genoa,
Italy) with a 5 to 8 MHz multifrequency convex trans-
ducer. The patient was examined in grayscale and with
color Doppler, which revealed hepatomegaly and signal
attenuation within the periportal areas. In the transverse
views of the portal veins, the areas of decreased echo-
genicity appeared as sleeves less than a centimeter thick
surrounding the vessels. While in the longitudinal views,
it appeared as decreased echogenicity surrounding and
following the portal veins, along their entire course
through the liver (See Figure 1A and B). Color Doppler
did not show alterations in flow or thrombosis of the por-
tal vessels (See Figure 2). The hepatic bile ducts and the
common bile duct were not dilated. The portal vein had
regular vessel caliber and flow. The gallbladder was nor-
mally distended with the presence of cholelithiasis.
Abdominal ascites was also noted within this patient. The
day after, the patient then underwent abdominal and tho-
racic CT, using a dual-source 128-slice device (GE
Healthcare, Wausaukee, Wisconsin), confirmed the PCS
(See Figure 3), as well as hepatomegaly, cholelithiasis,
ascites, bilateral pleural effusions, and multiple second-
ary lesions, in all skeletal segments. The patient was dis-
charged and advised to have liver sonography surveillance,
every three months.
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Figure 2. A color Doppler image of the liver is provided for
this patient. The purpose of this diagnostic application was to
highlight any thrombosis within the portal vessels (note white
arrows).

Figure 3. An abdominal CT image is provided for this
patient. The axial tomographic view demonstrates areas of
decreased signals along the course of the portal veins (note
white arrows).

Discussion

Multiple myeloma, also known as Kahler’s disease,!! is a
monoclonal proliferation of plasma cells that spreads
from the red marrow to all parts of the body and causes
multiple lesions. It is considered an incurable blood can-
cer.!? According to the Global Cancer Observatory statis-
tics, in 2018, there were approximately 160000 cases of
multiple myeloma globally, accounting for 0.9% of all
cancer diagnoses.'> The incidence rate of this disease is
7.0/100000.'* The average patient age, at diagnosis, is
about 69 years, and it rarely affects young people, only
2% of cases are under 40 years.!> The early diagnosis of
this disease is very difficult. In 30% of patients, the dis-
ease is suspected by chance, following the finding

of anemia, hypercalcemia, and renal failure that cause
tiredness, predisposition to infections, mental confusion
due to hypercalcemia, and reduced diuresis. In most
cases, patients complain of continuous bone pain, resis-
tant to pain therapy, usually localized in the spine, pelvis,
or skull.'!® When the disease remains confined to the
bones, it manifests itself in advanced stages with multiple
fractures, while in the extraosseous form, it very rarely
involves the liver, and periportal involvement has rarely
been reported in the literature. Among the various extra-
hepatic causes of how multiple myeloma could involve
the periportal areas, some assumptions could be made.
One such hypothesis is that thrombosis and portal hyper-
tension may be caused by risk factors associated with
multiple myeloma. In addition, renal failure, a common
complication of myeloma, may contribute to portal
hypertension through complex hemodynamic mecha-
nisms. It is also possible that amyloid protein deposition,
produced by myeloma plasma cells, may damage the ves-
sels of the portal system. Although severe organ involve-
ment is very rare, multiple myeloma can induce
immunoglobulin light chain deposition disease in the
liver parenchyma.!” In this patient case, the accumulation
in the liver occurred only in the perisinusoidal and peri-
portal areas, unlike amyloidosis, which involves the
entire parenchyma. These phenomena could explain the
decreased signals in myeloma.

Clinical Management

Multiple myeloma is a slowly evolving disease whose
course has a high subjective variability with periods of
remission and relapses, the frequency of which depends
on the response to drugs. In asymptomatic cases, treat-
ment is not necessary, and patients are monitored with fre-
quent check-ups. When symptoms appear, the choice of
treatment will depend on the patient’s physical condition,
age, and comorbidities. For symptomatic patients, there
are various pharmacological therapies with combinations
of chemotherapeutic and biological drugs including mel-
phalan, bortezomib, thalidomide, lenalidomide, and dexa-
methasone, which combined with autologous bone
marrow transplant, can achieve good long-term results.'®
In patients with bone lesions, chemotherapy is associated
with the use of bisphosphonates and radiotherapy'® to
reduce pain. In cases of disease recurrence, proteasome
inhibitors, monoclonal antibodies, and immunomodula-
tors used in combination can be prescribed.

Diagnostic Imaging Features

Diagnostic imaging is essential for the detection of bone
lesions and extraosseous localizations and also for moni-
toring the effectiveness of treatment. Imaging techniques
can include skeletal radiographs that highlight osteolytic



Journal of Diagnostic Medical Sonography 00(0)

lesions and pathological fractures. The use of MRI or CT
can be helpful in documenting various skeletal regions
and abdominal organs, as well as the use of positron
emission tomography (PET). Sonography allows the
abdominal organs to be studied, PCS to be highlighted,
and the effects of therapy to be assessed with frequency,
as opposed to the use of ionizing radiation methods. In
the few cases of hepatic involvement of extramedullary
multiple myeloma described in the literature, only focal
parenchymal lesions have been documented®® without
periportal-decreased signals. The decreased signal of the
periportal areas can be detected carefully with gray-scale
sonography, furthermore, applying color Doppler allows
for excluding thrombosis of the portal vessels, which can
also be a cause of PCS. More sophisticated imaging tech-
niques, unlike sonography, are burdened by costs, risks
related to ionizing exposure, and the use of radiological
contrast media, which can be nephrotoxicity. In the litera-
ture, PCS has not been documented in patients with mul-
tiple myeloma utilizing sonography, CT, or MRI.

Conclusion

Multiple myeloma is a difficult disease to diagnose due to
the lack of specific patient symptoms. An early diagnosis
can significantly influence the course of treatment. The
PCS is a nonspecific and uncommon diagnostic sign but
can be easily identified with sonography showing signal
reduction in the periportal areas. In the case of multiple
myeloma, it is not known if this diagnostic sign is always
present, and it is not clear whether it is an early or late
indicator of disease. It is important that when it is
detected, multiple myeloma could be included among the
list of diagnostic differentials.
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