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Abstract

AIM: To investigate the frequency, typical and atypical
locations and patterns of melanoma metastases iden-
tifiable by computed tomography (CT) in the abdomen
and pelvis.

METHODS: We performed a retrospective review of
index CT examinations of the abdomen and pelvis in
patients with melanoma and recorded all findings sug-
gestive of metastatic disease.

RESULTS: Metastases were present on 36% (181/508)
of the index examinations and most commonly in-
volved the liver (47%) and pelvic lymph nodes (27%).
Lower extremity primaries had the highest rate of
metastasis (52%). Ocular and head and neck mela-
nomas have a predilection to metastasize to the liver
(hepatic involvement in 70% and 63%, respectively,
of patients with metastatic disease) and metastases
from lower extremity primaries most commonly involve
pelvic lymph nodes (54% of patients with metastatic
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disease). Metastases to atypical locations were present
in 14% of patients and most commonly occurred in the
subcutaneous tissue and spleen. Primary tumors of the
lower extremity, back and head and neck were most
commonly associated with atypical metastases. Pelvic
metastases are more common with lower extremity
primaries (accounting for 70% of cases with pelvic
metastases) but 5% of patients with supraumbilical
primaries also had pelvic metastases.

CONCLUSION: The distribution of metastatic mela-
noma in the abdomen and pelvis that we have defined
should help guide the interpretation of CT exams in
these patients.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Melanoma is known for its ability to metastasize to any
site in the body making evaluation for metastatic disease
time consuming and fraught with potential missed diag-
noses. To minimize the risk of missed findings, the in-
terpreting radiologist must have a defined search pattern
and should take advantage of the tools at their disposal
including: window and level adjustments, comparison
examinations and multiplanar reformatting. Additionally,
knowledge of the common sites of metastatic disease
and patterns of spread unique to primary tumors in
specific locations can help guide the radiologist in their
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search. Series in the literature detailing the distribution
of metastatic disease are primarily surgical and autopsy
series with only small radiologic series published to date.
While surgical and autopsy seties represent a gold stan-
dard of sorts, these do not necessarily reflect what is
visible to the radiologist. Metastases identified in surgical
and pathologic series may be micrometastases or may be
indistinguishable from background tissue by computed
tomography (CT). Thus, there is value in reviewing the
CT examinations of melanoma patients to identify typi-
cal distributions of radiologically visible disease.

Our goal was to define the common locations of ab-
dominal and pelvic melanoma metastases that are visual-
ized by CT and to determine if there are patterns in the
distribution of metastases based upon the location of
the primary tumor.

MATERIALS AND METHODS

This study was performed in compliance with the health
insurance portability and accountability act (United
States). Institutional review board approval was obtained
for the review of subjects’ medical records. Due to the
retrospective nature of the investigation, patient inform-
ed consent was not required.

We performed a search of the Radiology Informatics
System over the period of June 1995 - September 2010
for CT examinations with a clinical indication referring
to melanoma (e.g., “melanoma - evaluate for metastases”
or “melanoma - staging exam”). CTs performed for
evaluation of metastatic melanoma at our institution
typically employ intravenous and oral contrast media
and are reconstructed at 5 mm axial intervals. Retrieved
CT reports were reviewed to identify the first (index)
examination for each patient and duplicate or follow up
examinations were discarded. This review was limited to
index examinations as the goal of this research was to
assess the typical pattern of disease spread rather than
the pattern of disease progression over time.

CT reports for the index examination for each pa-
tient were reviewed for findings which suggested the
presence of metastatic disease. Findings considered con-
sistent with evidence of metastatic disease included: sol-
id organ implants, mesenteric implants, focal bowel wall
thickening and/or nodularity, and enlarged (generally >
1 em, > 1.5 cm in groin) lymph nodes. Sites of findings
suspicious for metastatic disease were recorded for each
patient. Using our institution’s electronic data repository,
the medical records of the patients were reviewed to
identify demographic information, the location of the
primary tumor, and date of diagnosis.

RESULTS

Five hundred and eight patient exams were identified
which met our inclusion criteria. Two hundred and
eighty-two (55.5%) of the patients were male and 226
were female (44.5%). The mean age of the population
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Table 2 Distribution of melanoma metastases among patients

with identifiable metastases by computed tomography

Location of metastasis Number % of % of cases with
of cases metastases
cases (n =508) (7= 181)
Liver 85 16.7% 47.0%
Pelvic nodes 48 9.4% 26.5%
Adrenal 28 5.5% 15.5%
Subcutaneous implants 27 5.3% 14.9%
Spleen 22 4.3% 12.2%
Retroperitoneal nodes 20 3.9% 11.0%
Intraperitoneal nodes 18 3.5% 9.9%
Mesenteric/ peritoneal implants 18 3.5% 9.9%
Bone 11 2.2% 6.1%
Kidney 10 2.0% 5.5%
Small bowel 10 2.0% 5.5%
Retroperitoneal implants 7 1.4% 3.9%
Pancreas B 0.6% 1.7%
Gastric 2 0.4% 1.1%
Large bowel 1 0.2% 0.6%
Ovary 1 0.2% 0.6%
Appendicular skeletal muscle 1 0.2% 0.6%
Diaphragm 1 0.2% 0.6%

was 55.1 £ 16 years (range: 18-89 years). The mean dura-
tion of time between diagnosis and the index examina-
tion was 811.8 = 1248 d (median = 335.5 d). The back
(n = 114) and lower extremity (# = 103) were the most
common primary tumor locations in this population
(22.4% and 20.3% respectively). Table 1 details the distri-
bution of primary tumors in this population. Metastases
wete present on 181/508 (35.6%) of the index exams
and involved the liver most commonly (# = 85, 16.7% of
all cases, 47% of cases with metastases). Table 2 details
the distribution of metastases in this population.

The distribution of metastases varies based on the
location of the primary tumor. The rate of metastases
by primary site and the most common location of me-
tastases are detailed in Table 3. Briefly, metastases from
lower extremity primaries most commonly involve pelvic
(including inguinal) lymph nodes (53.7%) and metastases
from ocular and head and neck melanoma have a strong
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Table 3 Rate of metastases by primary location and common location of metastases by location of primary tumor

Location of primary tumor Cases with metastases Most common sites of metastatic disease

n %
Lower extremity 54/103 52.4% Pelvic lymph node 53.7% Liver 29.6% Retroperitoneal lymph node 20%
Back 40/114 35.1% Liver 45% Adrenal 25% Spleen 22.5%
Head/neck 24/88 27.3% Liver 62.5%
Ocular 20/72 27.8% Liver 70% Abdominal lymph node 15%
Anterior chest wall 12/33 36.4% Liver 41.7% Adrenal 16.7% Pelvic lymph node 16.7%
Upper extremity 8/29 27.6% ! ! !
Pelvis 5/15 33.3% ! ! !
Anorectal 3/13 23.1% ! ! !
Sinonasal 3/10 30% ! ! !
Anterior abdominal wall 1/8 12.5% ! ! !
Labia/vagina 1/4 25% ! ! !
Oral mucosa 0/3 0% ! ! !
Enteric 0/1 0% ! ! !
Unknown 10/15 66.7% ! ! !

'Distribution of metastases not detailed due to low number of primary tumors at these locations which would be expected to substantially skew the data.

Table 4 Location of atypical metastases in patients with

only atypical metastases (7 = 21) n (%)

Location of atypical metastases

Subcutaneous implant 9 (42.90)
Enteric 5 (23.80)
Small bowel 3 (14.30)
Large bowel 1 (4.80)
Gastric 1 (4.80)
Spleen 4 (19.00)
Peritoneal implant 1 (4.80)
Kidney 1 (4.80)
Multiple sites 1 (4.80)

(subcutaneous, mesenteric, retroperitoneal, diaphragm)

predilection for involvement of the liver (70% and
62.5%, respectively).

Atypical metastases (defined as those not involving
the liver, adrenal gland, bones or lymph nodes - typical
sites for metastases in the abdomen and pelvis) were
present in 71 (39.2%) of the 181 patients with metastatic
disease (14% of all patients) and 21/181 patients (11.6%)
had metastases only to atypical locations. Subcutaneous
implants (Figure 1) were the most common atypical me-
tastases (7 = 27/181, 14.9% of patients with metastatic
disease) followed by splenic metastases (7 = 22/181,
12.2% of patients with metastatic disease) (Figure 2).
In patients with only atypical metastases, subcutaneous
tissue (» = 9/21, 42.9%), spleen (2 = 4/21, 19%) and
small bowel (» = 3/21, 14.3%) (Figure 3) were the most
common sites of involvement (Table 4). Primary tumors
located in the lower extremity, back and head and neck
accounted for the most cases of isolated atypical metas-
tases (28.6%, 23.8% and 19.0%, respectively) (Table 5).

The pelvis was scanned in 79% (# = 405) of patients
(abdomen only in the remaining 21%) with identifica-
tion of findings suspicious for pelvic metastases (Figure
4y in 15.5% (n = 54/405). Patients with primary tumors
of the pelvis and lower extremity (infraumbilical prima-
ries) represented 70.4% (n = 38/54) of the patients with
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Figure 1 Subcutaneous implants. Axial section from a contrast enhanced
computed tomography demonstrates several enhancing masses (arrows) in the
subcutaneous fat of this 62-year-old woman with metastatic melanoma.

pelvic metastases. Of those patients with supraumbilical
primary tumors, 14/270 (5.2%) had pelvic metastases.

DISCUSSION

A predilection for atypical metastases (non-liver, adrenal,
bone, or lymph node) is one of the characteristics which
separates melanoma from other primary malignancies
and makes interpreting abdomen and pelvic CTs in this
population difficult. It is impossible, however, to avoid
these examinations as CT remains one of the imaging
modalities of choice in the evaluation of abdominal
and pelvic metastatic disease in melanoma patients' .
Kostrubiak ¢ @/ showed that when properly employed,
CT of the abdomen and pelvis changes the extent of dis-
ease in 53% of cases and alters therapy in 28% of cases.
The goal of this study was to build upon data in the
literature detailing the distribution of metastases in the
melanoma patient with emphasis on those metastases
which can be identified by CT. Clinical and pathologic
series have identified the following locations as the most

. 7
common sites for melanoma metastases':
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Table 5 Overall frequency of atypical metastases and rate of atypical metastases based on primary location

Primary site Cases with atypical metastases Cases with only atypical mets
71 {5 ElF e TN AT O % of cases of that % of cases of that primary % of cases with only
primary with metastases atypical metastases

Head/neck 14/24 (58.3) 4 4.5% 16.7% 19.0%
Back 20/40 (50) B 4.4% 12.5% 23.8%
Lower extremity 15/54 (27.8) 6 5.8% 11.1% 28.6%
Anterior chest wall 5/12 (41.7) 2 6.1% 16.7% 9.5%
Ocular 5/20 (25) 0 0% 0% 0%
Upper extremity 4/8 (50) 1 3.4% 12.5% 4.8%
Pelvis 2/5 (40) 1 6.7% 20% 4.8%
Anorectal 1/3(33.3) 0 0% 0% 0%
Sinonasal 1/3(33.3) 0 0% 0% 0%
Anterior abdominal wall 0/1 (0) 0 0% 0% 0%
Labia/vagina 0/1(0) 0 0% 0% 0%
Oral mucosa 0/0 (0) 0 0% 0% 0%
Enteric 0/0 (0) 0 0% 0% 0%
Unknown 4/10 (40) 2 13.3% 20% 0%

Figure 2 Splenic metastasis. A-C: Axial section from serial contrast enhanced computed tomography (CT) examinations over 1 year show an enlarging low attenu-
ation lesion in the spleen (arrows). This was the only focus of metastatic disease in this 81-year-old woman with melanoma of the right ear. Note the smaller sattelite
mass (dashed arrow, C) that has developed in the most recent CT.

Figure 3 Small bowel metastasis. Axial section from a contrast enhanced Figure 4 Pelvic metastasis. Axial section from a contrast enhanced computed
computed tomography in this 54-year-old man with metastatic melanoma tomography in this 79-year-old woman with primary melanoma of the right heel
shows a partially obstructing endolumenal mass (white arrow) in the jejunum. shows enlarged right external iliac chain lymph nodes (arrows).

This patient presented with recurrent gastrointestinal bleeding. Note the video

endoscopy capsule that failed to pass the metastatic implant (dashed arrow). ) . )
than that previously reported by Johnson ez a/* (27% in

their series) but lower than the 60% rate of metastases

Clinical: Lymph nodes (42%-59%), liver (14%-20%), reported by Shirkhoda ez al”. Both our series and the se-
bone (11%-17%), GI (1%-7%). ties by Johnson e# al” reviewed only the first exam after
Pathologic/ Autopsy: Liver (54%-77%), lymph nodes  diagnosis while Shirkhoda e# 2/” reviewed serial examina-
(50%-75%), pancreas (38%-53%), adrenal (36%-54%), tions in patients over time, possibly accounting for the

kidney (35%-48%), GI (26%-58%), bone (23%-49%)). higher observed rate of metastasis.
In our population, metastases wete identified in ap- Our series identifies liver (16.7%) and pelvic lymph
proximately 36% of patients, a rate that is mildly higher nodes (9.4%) as the most common location of metastases
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identifiable by CT. While the actual rate of metastatic de-
posits is lower in our series than in the clinical or patho-
logic series described above, the more common sites mir-
ror those identified in both seties.

Comparisons between series describing the distribu-
tion of metastases in a population are difficult due to
population differences. Autopsy series represent the
most advanced disease - generally patients who have
succumbed to their disease and thus likely have the most
extensive disease burden. Clinical series may be based
on populations with symptomatic disease; e.g., palpable
lymph nodes, pain, GI upset or bleeding, Metastases so
small as to not be palpable and those in locations which
do not produce identifiable symptoms may not be cata-
logued in these series. Consequently, differences in the
distribution and frequency of metastatic foci between
our population and those previously described is not sut-
prising. When directly compared with one of the larger
radiologic series, the higher overall rate of metastases
in our population relative to that described by Johnson
et al” may relate to the fact that the study by Johnson
et al” represented routine screening exams within 2 mo
of diagnosis. Our population includes patients who are
years from their initial diagnosis and many patients with
clinical findings suspicious for metastatic disease - a
population with a higher pre-test probability of having
metastatic disease.

Among patients with metastatic disease in our popu-
lation, there is variability in the frequency and distribu-
tion of metastases which depends on the location of the
ptimary tumor. Knowledge of such differences/predi-
lections can help to focus the abdominal imagert’s search
pattern in these cases. In our population, the site of pri-
mary melanoma which was associated with the highest
rate of metastatic disease (52.4%) was the lower extrem-
ity. While this was the most common primary tumor to
metastasize, metastases were generally confined to pelvic
lymph nodes. Primary tumors of the anterior chest wall
and back had the highest rate of intraabdominal metas-
tases (36.4% and 35.1%, respectively). This is somewhat
different from data in the literature which identifies head
and neck and ocular melanoma as the primary tumor lo-
cations with the highest rates of intraabdominal metasta-
ses”'". In our population, head and neck and ocular mel-
anomas did have high rates of intraabdominal metastases
(27.3% and 27.8%, respectively) but these were lower
than those for anterior chest wall and back primaries.
Ocular and head and neck primaries are unique, how-
ever, in their high rates of metastases to the liver (70%
and 62.5%, respectively) despite their distance from the
abdomen.

Previous authors have also emphasized the signifi-
cance of the location of the primary tumor in terms of
frequency and location of metastases' . In a series of
127 patients, Johnson ef a/” observed that pelvic me-
tastases only occurred in patients with lower extremity
primaries and concluded that CT of the pelvis was not
indicated unless the primary tumor was located in the
lower extremity. While our data demonstrate that most

K
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(70.4%) pelvic metastases occur in patients with lower
extremity primaries, 25.9% of pelvic metastases occur in
patients that have a supraumbilical primary and 5.2% (»
= 14/270) of patients with a supraumbilical primary have
pelvic metastases. Based on our data it is clear that in pa-
tients with lower extremity primary melanomas, scanning
the pelvis is essential and the radiologist should pay pat-
ticular attention to pelvic lymph nodes as possible sites
of metastases in these patients. However, our data do not
support scanning only the abdomen in patients with pri-
mary tumors outside of the lower extremity as a very real
percentage of these patients had metastases to the pelvis.

Metastases to atypical locations are those which could
be easiest to miss, particularly if the radiologist’s search
pattern is limited to the typical solid organs (liver, adre-
nal) which ate involved by metastatic disease from other
primary tumors. Melanoma is a tumor which is known to
widely metastasize, involving organs which are not com-

1214 Por example, mela-

monly involved by other tumors
noma accounts for more than 50% of metastases to the
gallbladder (Figure 5) and is the second most common
metastasis to the spleen and the third most common to
the testicle (Figure 6" In our population, 39% of pa-
tients with metastatic disease had metastases to atypical
locations and 11.6% of patients had metastases only in
atypical locations. There are, however, some locations in
which primary melanoma appears to be associated with
a higher rate of atypical metastases. These include head
and neck, back and lower extremity primaries which have
a 58.3%, 50% and 27.8% rate of atypical metastases re-
spectively. These are the primary tumors which are also
associated with the highest overall rate of metastases but
are in a somewhat different order of frequency (overall
highest rate of metastases: lower extremity > back >
head and neck). Knowing that tumors in these locations
are associated with higher rates of atypical metastases
should prompt the radiologist to be particularly vigilant
in these cases. In the hunt for atypical metastases, it pays
to focus on the subcutaneous tissues, the bowel and
spleen (Figures 1-3) as these are the most common sites
for atypical metastases.

In order to best approach CTs for metastatic mela-
noma, it pays to understand the patterns of metastatic
disease distribution in these patients. Data in the litera-
ture have described the pathologic and surgical distribu-
tion of metastases but there is little data concerning the
distribution of disease by CT. Out data reveal the follow-
ing patterns: (1) The liver is the most common site of
metastases in the abdomen and pelvis; (2) The distribu-
tion of metastases varies by the location of the primary
tumor. Lower extremity primaties tend to metastasize to
the pelvis and ocular and head and neck melanoma have
a particular predilection to metastasize to the liver; (3)
Metastases to atypical locations are common (39%) with
a high rate of isolated atypical metastases (11.6%). Lower
extremity, back and head and neck primary tumors have
the highest rate of atypical metastases and subcutane-
ous deposits, bowel and splenic metastases are the most
common atypical metastases; and (4) Pelvic metastases
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Figure 5 Gallbladder metastasis. A, B: Axial section (A) and oblique reformat (B) from a contrast enhanced computed tomography in this 60-year-old woman with
primary ocular melanoma shows a polypoid enhancing mass in the gallbladder fundus (arrows) consistent with a metastatic deposit. Metastases are also present in

the pancreatic head and uncinate process.

Figure 6 Testicular metastasis. A, B: Axial sections from a noncontrast computed tomography (CT) in this 41-year-old man with primary melanoma of the left flank
show a mass at the superior pole of the right testis (arrow) consistent with a metastatic deposit. More normal appearing portions of the right testicle can be seen infe-

rior to the mass (dashed arrow). Ultrasound confirmed the CT findings.

are uncommon except in the setting of an infraumbilical
primary tumor.

A defined search pattern is important in these com-
plex cases and knowledge of these facts can help to guide
imaging protocols and shape the radiologist’s search pat-
tern. For example, a large display field of view should
be used to include all of the subcutaneous tissue as this
is the most common site of atypical metastases. Liberal
use of windowing and leveling is also important. In addi-
tion to routine windowing, the entire data set should be
reviewed in narrow windows as this can help to identify
musculoskeletal metastases by accentuating subtle differ-
ences in attenuation (Figure 7).

While this study represents one of the largest ra-
diologic series evaluating the distribution of melanoma
metastases, this study has several limitations including
the retrospective design and the selection bias incurred
by using our Radiology Informatics System to identify
cases. By relying on the existing CT reports, we are likely
underestimating the true extent of atypical disease as
this is the most difficult to identify and may have been
overlooked by the interpreting radiologist. Moreover,
although we limited results to the index CT (first scan
after diagnosis) for each patient, the time between diag-
nosis and CT was highly variable. This is not a limitation
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that is unique to this study but this factor would certainly
be expected to impact the visible distribution of disease.
A lack of pathologic confirmation of the distribution of
disease also limits these data. While CT is an excellent
screening tool (high negative predictive value), there are
data which demonstrate that CT examinations to evalu-
ate for metastatic disease result in a fair number of false
positives and thus pathologic confirmation is important
prior to altering therapy™***". Unfortunately, such confir-
mation would be difficult to obtain as all metastases and
identified lesions are not biopsied. Moreover, the goal of
this study is not to replace biopsy or autopsy series but
to detail the distribution of lesions as identified by CT.

Interpretation of CT examinations of the abdomen
and pelvis for melanoma metastases requires attention
and a defined search pattern. This search pattern can
be guided by knowledge of the common distribution
of disease which depends both on the location of the
primary tumor and on its pattern of spread. By CT, liver
and pelvic lymph nodes are the most common locations
of metastatic disease and attention should be paid to
these areas. However, given the propensity of melanoma
to metastasize to uncommon locations, the radiologist
must remain vigilant to avoid subtle metastases and use
all of the tools available to them.
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Figure 7 Skeletal muscle metastasis. Axial sections from contrast enhanced computed tomography (CT) examinations in two different patients with metastases to
the gluteus maximus (arrows). A, C: Images are displayed in typical soft tissue windows (ww/wl: 500/50); B, D: Images are the same acquired images displayed in
more narrow windows (ww/wl: 200/50). Note the increased conspicuity of the lesions when narrow windows are used.

COMMENTS

Background

Melanoma is known for its ability to metastasize to any site in the body making
evaluation for metastatic disease time consuming and fraught with potential
missed diagnoses. Series in the literature detailing the distribution of metastatic
disease are primarily surgical and autopsy series with only small radiologic se-
ries published to date.

Research frontiers

The data demonstrate several patterns of metastatic spread of melanoma in
the abdomen and pelvis: Liver is the most common site of metastatic disease
but metastases to atypical locations are common, most frequently involving
the subcutaneous tissue, bowel and spleen. The location of the primary tumor
influences the spread of metastatic disease - lower extremity primaries tend
to metastasize to the pelvis and ocular and head and neck melanoma tend to
metastasize to the liver and lower extremity, back and head and neck primary
tumors have the highest rate of atypical metastases.

Innovations and breakthroughs

This study represents one of the largest radiologic series evaluating the distri-
bution of melanoma metastases in the abdomen and pelvis and further defines
the distribution of abdominal and pelvic metastases of melanoma.

Applications

Interpretation of computed tomography (CT) examinations of the abdomen and
pelvis for melanoma metastases requires attention and a defined search pat-
tern which can be guided by knowledge of the common distribution of disease
which depends both on the location of the primary tumor and on its pattern of
spread as detailed in this manuscript. In general, liver and pelvic lymph nodes
are the most common locations of metastatic disease identifiable by CT and
particular attention should be paid to these areas.

Terminology

CT is one of the imaging modalities of choice for assessment of metastatic dis-
ease in patients with melanoma. Evaluation/imaging of both the abdomen and
pelvis is frequently performed with some authors recommending against routine
imaging of the pelvis except in the setting of a primary tumor of the lower ex-
tremity.
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Peer review

The authors reported the patterns of melanoma metastases to abdomen and
pelvis identified by the first CT scan after diagnosis. The idea is original. The
method is valid. It is well written.
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