
Abstract. Background/Aim: Metastatic melanoma is an
aggressive disease with poor prognosis. Melanoma can
potentially involve any organ. In this article, we report on a
single-centre experience in emergency surgery for M1c
melanoma. Patients and Methods: Twenty-eight consecutive
patients with M1c melanoma underwent surgical exploration
due to abdominal emergencies. Pre-operative computed
tomography confirmed the diagnosis and the location of the
affected site. Pre-operative lactate dehydrogenase serum
levels and post-operative histopathology findings were
recorded. Results: Intestinal obstruction was the most
frequent intraoperative finding (75%). The ileum was most
frequently affected (28.6%). Multifocal disease and extra-
gastrointestinal tract metastases were present in 25% of cases
each. Lactate dehydrogenase serum level was increased in
75% of the patients. Most patients underwent an enterectomy.
Conclusion: Curative surgery for stage IV melanoma remains
debatable, but surgery for patients presenting with abdominal
emergencies appears to improve both survival rate and
prognosis. Combined novel therapies and surgical resection
is currently being studied with promising results.

Metastatic melanoma (MM) is an aggressive disease with
poor prognosis despite novel chemotherapeutic and
immunotherapeutic agents. Advanced melanoma can
potentially involve any organ, with the commonest distant
sites of metastasis being the skin, lung, and brain. In cases
of visceral involvement, MM most frequently involves the
liver and the small bowel. 

In its latest edition of the cancer staging manual, the
American Joint Committee on Cancer (AJCC) has divided
patients with systemic disease into three groups: M1a: distant
metastasis in skin, soft tissue (including muscle), and/or non-
regional lymph nodes; M1b: pulmonary metastasis
with/without M1a; M1c: distant metastasis in organs other
than the CNS with/without M1a and M1b; and M1d:
metastasis in the CNS with/without M1a, M1b, or M1c (1,
2). All groups are further subdivided based on normal or
elevated lactate dehydrogenase (LDH) level into group 0 or
1, respectively (Table I). This classification differs from the
previous one and therefore any staging information should
be followed by the edition number of the AJCC staging
manual used. As expected, patients with M1a disease have
the highest survival rate, whilst those with M1c have the
lowest, something further supported by existing clinical
evidence (3). Recently, the mitotic rate was removed from
the list of prognostic factors for MM (1). M1c melanoma
carries a median survival of about 6 to 10 months for all age
groups (3, 4). The vast majority of patients with metastases
to the gastrointestinal tract (GI) will not be properly
diagnosed until autopsy (5). 

Intra-abdominal dissemination of melanoma can produce a
variety of atypical findings and symptoms such as weight loss,
vague abdominal pain or tenderness, and anaemia. Patients can
also present to the Emergency Department with a more
dramatic picture of bowel obstruction, intussusception,
haemorrhage, or perforation (5). Although an acute abdominal
presentation can raise the suspicion of intra-abdominal
metastasis in any patient with a history of cutaneous
melanoma, diagnosis is definitively reached intra-operatively.
In this article, we report on our single-centre experience in
emergency surgery for M1c melanoma. 

Patients and Methods
Between January 2009 and December 2017, 28 consecutive patients
with M1c melanoma underwent emergency laparotomy by a single
senior consultant general surgeon (DM). All patients underwent a
diagnostic abdominal computed tomographic (CT) scan preoperatively
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in order to confirm the diagnosis and locate the affected site. All
patients were operated on within approximately 4 hours of admission.
Patients were Caucasian with a history of MM and had had previous
palliative treatment. Their median age was 61 years (range=17-85
years) and patients were predominantly males (71.5%).

Apart from demographic data of the patients, clinical presentation,
GI site, primary site, extra-GI metastases, lymph node infiltration,
type of surgery, complications, last follow-up, disease-free survival,
recurrence and overall survival were recorded. The pre-operative
LDH level and histopathology reports were collected for all patients.
The 28 patients were followed-up until they died or were lost to
follow-up. 

Results
Acute abdominal pain was the main symptom. Intestinal
obstruction was the most frequent intraoperative finding (21
cases; 75%), followed by intra-abdominal haemorrhage
(seven cases; 25%). The ileum was the most frequently
affected part (28.6%), followed by the jejunum (14.3%), the
rectum (10.7%) and the adrenal glands (7.2%). Other parts
that were affected included the spleen, the stomach, the
duodenum and the ileocecal valve in one case for each of
these organs. Multifocal disease was present in seven cases
(25%). In seven cases (25%), extra-GI metastases were
present; mainly affecting the omentum. At presentation, the
LDH level was increased in 21 out of 28 patients (75%).

The majority of patients underwent enterectomy. Three
patients (10.7%) underwent a single enterectomy and nine
more (32.2%) underwent multiple enterectomies with
primary end-to-end enteroenteral anastomoses (ranging from
2-5 resection segments). Other procedures included a right
hemicolectomy with primary ileotransverse anastomosis,
wedge resection of a gastric lesion, a palliative gastrojejunal
bypass procedure for gastrointestinal obstruction in a patient
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Table I. Classification system of metastatic melanoma according to the
latest edition of cancer staging manual of the American Joint
Committee on Cancer (8th Edition) (2).

M1      M1a       Distant metastasis in skin, soft tissue (including 
(1)     M1a(0)    muscle), and/or non-regional lymph nodes.
         M1a(1)    Normal LDH
                         Elevated LDH
           M1b      Pulmonary metastasis with/without M1a.
         M1b(0)    Normal LDH
         M1b(1)    Elevated LDH
            M1c       Distant metastasis in organs other than 
         M1c(0)    the CNS with/without M1a and M1b.
         M1c(1)    Normal LDH
                         Elevated LDH
            M1d       Metastasis of the CNS with/without M1a, M1b, or M1c.
        M1d(0):    Normal LDH
        M1d(1):    Elevated LDH

LDH: Lactate dehydrogenase; CNS: central nervous system.
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with widespread disease, a laparoscopic exploration with left
adrenalectomy, an open adrenalectomy, a splenectomy after
rupture of a disease-affected spleen and a trans-anal rectal
tumor debulking. Hartman’s procedure and omentectomy
were also performed.

Following surgery, two patients developed early intestinal
obstruction and one more developed late obstruction; all
three patients underwent reoperation. Thirty-day mortality
was 3.6% (one patient). 

In all cases, the histopathology reports were consistent with
MM. The median follow-up was 11 months (range=0.5-79
months). The disease recurred mainly in the peritoneum (39.3%),
brain (17.9%), and lung (10.7%). Multifocal recurrence occurred
in eight cases (28.6%), mainly simultaneously involving the
brain and the peritoneum. The median disease-free survival was
7.5 months (range=0-75 months). One- and 2-year overall
survival was 35.7% and 10.7%, respectively. Table II details
these results for each patient.

Human melanoma black-45 (HMB-45) stain was positive
in 23 cases (82%); in five cases, the staining was strong and

in two staining was only focal. StainingS-100 protein was
positive in 18 cases (28.6%); in five of these cases, staining
was strong. melanoma antigen recognized by T-cells 1
(MART-1) stain was positive in 10 cases (35.7%). Results
for cluster of differentiation 10 (CD10), vimentin and melan-
A staining were sporadically reported, therefore they were
inconclusive. Infiltration of the lymph nodes by MM was
positive in 11 cases (39.3%) and negative in four (14.3%).
Table III details these results for each patient.

Discussion

Despite recent progress in combating the most common
forms of cancer, MM still carries a very poor prognosis.

Geographical distribution of MM amongst the European
countries is rather heterogenic, with high melanoma rates
been demonstrated in Scandinavia and lower rates in the
Mediterranean basin, with 15 and seven cases per 100,000
people per year, respectively (7). Geographic latitude plays
a significant role in the incidence of melanoma even within
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Table III. Immunohistochemical findings for study patients.

Case no.            HMB-45                    S-100                         NSE                         CD10                     MART-1                   Vimentin                  Melan-A

1.                            ++                            ++                             NR                            NR                            ++                             NR                           NR
2.                            ++                            ++                             NR                            NR                           NR                             ++                           NR
3.                              +                              +                              NR                            NR                             +                              NR                           NR
4.                              +                              +                              NR                            NR                             +                              NR                           NR
5.                              +                              +                              NR                            NR                           NR                            NR                           NR
6.                            ++                           NR                            NR                            NR                            ++                             NR                           NR
7.                              -                              ++                               +                              NR                              -                               NR                             -
8.                              -                             NR                            NR                            NR                           NR                            NR                           NR
9.                              +                              +                              NR                            NR                             +                              NR                           NR
10.                    + (in foci)                       +                              NR                            NR                      + (in foci)                       NR                           NR
11.                           ++                           NR                            NR                            NR                            ++                             NR                           ++
12.                            +                             NR                            NR                            NR                             +                              NR                           NR
13.                          ++                            ++                              ++                             ++                              -                               NR                           NR
14.                            +                              +                              NR                            NR                           NR                            NR                            +
15.                            -                              ++                             NR                            NR                              -                               NR                           NR
16.                            +                             NR                            NR                            NR                             +                              NR                           NR
17.                    + (in foci)                       +                              NR                            NR                           NR                            NR                           NR
18.                            +                               -                               NR                            NR                           NR                              +                             NR
19.                            +                              +                              NR                            NR                           NR                            NR                            +
20.                            +                             NR                            NR                            NR                           NR                            NR                           NR
21.                            +                              +                              NR                            NR                           NR                            NR                           NR
22.                            +                             NR                            NR                            NR                           NR                            NR                           NR
23.                            -                             NR                            NR                            NR                      + (in foci)                       NR                           NR
24.                            +                              +                              NR                            NR                           NR                            NR                           NR
25.                            -                               +                              NR                            NR                           NR                              +                              +
26.                            +                              +                              NR                            NR                           NR                            NR                           NR
27.                            +                              +                              NR                            NR                           NR                            NR                           NR
28.                            +                             NR                            NR                            NR                           NR                            NR                           NR

NR: Not reported; HMB-45: human melanoma black-45; NSE: neuron-specific enolase; CD10: cluster of differentiation 10; MART-1: melanoma
antigen recognized by T-cells 1.



the same nation sharing a common genetic pool, thus
Norwegians inhabiting the north of their country present a
2- to 2.5-fold increase of melanoma incidence compared to
those living in south Norway. Exposure to sunlight is also
linked to the development of melanoma (8).

At autopsy, approximately 50-60% of patients with MM
present with asymptomatic GI disease (9, 10). During the
course of their disease, fewer than 4% of all patients with
stage IV MM are diagnosed with GI metastases and the
primary site of disease cannot be identified in up to 9% of all
GI melanoma cases. In general, GI MM is difficult to diagnose
and it is frequently encountered as an intraoperative finding
of advanced disease with a subsequently poor prognosis (9).
Immunohistochemistry is an important tool in diagnosing
melanoma. The most common diagnostic markers include: 
S-100, HMB-45 and melan-A/MART-1 (11). Melanomas are
usually negative for expression of cytokeratins and positive
for vimentin, but in a number of cases they may demonstrate
variable staining for anti-cytokeratin (CAM 5.2),
carcinoembryonic antigen (CEA), epithelial membrane antigen
(EMA), alpha-1-anticymotrypsin, and CD68 (12). S-100
protein is a sensitive (>90%) but not equally specific marker
for melanoma and is expressed in a nuclear pattern, although
cytoplasmic staining can also occur. Positive immunoreactivity
for HMB-45, melan A, or tyrosinase are much more specific
markers for melanoma and melanocytes. HMB-45 shows
cytoplasmic and weak nuclear staining (13). It is less sensitive,
but more specific than S-100; this marker is negative in
desmoplastic melanoma. Melan-A/MART-1 is a sensitive
marker, but also stains steroid-producing cells in the ovaries,
testes, and the adrenal cortex. Tyrosinase is also sensitive, it
stains peripheral nerve sheath and neuroendocrine tumors.
NSE is a nonspecific marker. In our cases, S-100 and 
HMB-45 seemed to confirm their important diagnostic role.
MART-1 staining was also positive in a number of cases. The
rest of the markers showed inconclusive results. Expression of
HMB-45 along with S-100 or MELAN-A confirms the
diagnosis of melanoma.

Melanoma is a disease that is characterized by great
morphological diversity and poses a diagnostic challenge to
the pathologist. As mentioned above, symptoms and signs
may widely vary, from asymptomatic to vague pain and
weight loss, to the dramatic symptoms of an acute abdomen
or bleeding. Grave presentation is not typical for GI MM.
Clinical presentation of intestinal perforation or obstruction
lead to emergency surgery and although this is rarely
reported (14-16), the majority of our patients presented with
either obstruction or bleeding. Intra-operative findings also
vary and adhesions, tumors, diverticulosis and acute
ischemia of the small bowel are some of the most common
causes for explorative laparotomy (9).

Approximately 20% of all melanoma-affected patients will
ultimately develop distant metastases and the prognosis

remains poor despite existing or novel treatment modalities.
Chemotherapy, interferon-alpha- or cytokines-based
therapies, radiotherapy, immune checkpoint inhibitors and
biochemotherapy have failed in improving the overall
survival of patients with MM (17, 18). Vaccines have also
been tested on patients with stage IV disease, but outcomes
are also poor (18).

Surgery for stage IV melanoma is debatable and no clear
consensus has been reached. Elective surgery seems to
improve the quality of life of patients with MM, but overall
survival is not affected equally (9). In a large study
comparing surgery with no surgery for MM, it was reported
that those patients who underwent surgery (metastasectomy)
demonstrated higher median and 5-year overall survival
rates compared to those who were ineligible for surgery
(19). This study also concluded that surgery was an
independent predictor of survival. These findings were
further supported by more recent data (10). In our study,
disease-free and overall survival were 7.5 (range=0-75)
months and 11 (range=1-79) months, respectively. These
numbers are lower than those reported in the literature, but
it should be noted that all patients underwent surgery after
presenting with an abdominal emergency, often meaning
that the disease load was significant and prognosis without
surgery could be poorer.

MM of the spleen and the adrenal glands is less frequent.
Spontaneous splenic rupture usually occurs due to infectious
emboli of the spleen, a pathology that was described in one
of our patients. The adrenals were affected by the disease in
two of our patients. Complete adrenal resection and adjuvant
treatment have been advocated in such cases; as performed
in these two patients (20, 21). Rare reports of MM to other
organs, such as the stomach, colon, rectum and anus, have
been also reported in literature and were also present in our
group of patients (22-24).

Conclusion

In order to deliver the best of care to patients with stage IV
melanoma, a rigorous and holistic approach needs to be
provided by a team of expert surgeons and oncologists.
Metastatic disease should be suspected in all patients with a
previous history of cutaneous melanoma who present with
abdominal symptoms or signs. Novel therapeutic modalities
and agents show promising results in the treatment of stage
IV melanoma, but their real-life benefit to the patient has yet
to be proven (25-27).

Although curative surgery for stage IV melanoma remains
debatable, emergency surgery for patients presenting with
abdominal symptoms appears to improve survival rates and
improve prognosis. Novel systemic therapies combined with
surgical resection are currently being studied, with promising
preliminary results.
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