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Chapter 6

Abstract
Objective: To describe different presentations, diagnostic tools and available treatments
for melanoma metastasized to the intestines.
Background: The intestine is a frequent site of metastases in melanoma patients. In the
current era, with long-term survival after systemic treatment, there is a need for a timely
diagnosis and optimal treatment of intestinal metastases.
Methods: Patients diagnosed between 2011 and 2015 with intestinal metastases of
melanoma were included. Diagnostic procedures, treatment strategies and their outcome
were analyzed for all patients.
Results: A total of twenty-two patients were included. Twenty patients received systemic
therapy for widely disseminated disease. Fourteen of these twenty patients received local
treatment for symptomatic intestinal metastases. Median overall survival after detection
of intestinal metastasis in patients receiving systemic treatment was twenty-two months.
Based on this cohort a treatment algorithm for treatment of patients with symptomatic
intestinal melanoma metastases was constructed.
Conclusions: The treatment of intestinal melanoma metastases has changed due to
the introduction of novel systemic treatments that can result in long-term survival of
patients with widely metastatic melanoma. Surgeons and other clinicians should be
aware of these changes in clinical practice as well as the diverse presentation of intestinal
melanoma metastases and the diagnostic and therapeutic dilemmas involved.
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Introduction
Intestinal metastases are common in metastatic melanoma patients. Up to 60% of
patients who die of disseminated melanoma have intestinal metastases at autopsy.1, 2
Clinically, however, gastrointestinal tract melanoma metastases are diagnosed in less
than 5% of patients. 3, 4 In patients presenting with intestinal metastases, the small
intestine is the most common metastatic site. 5, 6 Symptoms may include anemia,
bleeding, abdominal pain, weight loss, abdominal mass and bowel obstruction. 5, 7, 8 Often
however, these metastases are asymptomatic. If the number of intestinal metastatic
sites is limited and a complete metastasectomy can be performed, survival improves
significantly. 3 Until a decade ago, only patients with limited, resectable metastatic
disease could be treated with curative intent by surgery. In the current era, with the
availability of immune-checkpoint inhibitors as a systemic treatment option, this has
changed. In patients with extensive metastatic melanoma, treatment with the antiCTLA4 monoclonal antibody ipilimumab results in long-term survival in approximately
20% of patients.9, 10 Long-term survival data beyond 3 years are not yet known for the
anti-PD1 monoclonal antibodies nivolumab and pembrolizumab or the combination of
anti-PD1 and -CTLA4 antibodies. Excitingly, however, objective responses are seen more
frequently compared to ipilimumab, and long-term survival data are predicted to be
even more impressive. 11-13 By combining local therapy for symptomatic metastases with
systemic treatment, long-term survival can be pursued in patients with prognostically
unfavorable metastatic locations such as the brain and gastrointestinal tract.14 This
change in outcome for patients with metastatic melanoma, has changed the diagnostic
work-up, indications for- and timing of surgical treatment of intestinal metastases.
The aim of this retrospective analysis with review of the literature is to show the diverse
treatment strategies for intestinal metastases in melanoma patients and their outcome,
especially in the light of current systemic treatment options.

Methods
In the Netherlands, patients with metastatic melanoma are treated at one of the 14
melanoma centers. The University Medical Center Groningen (UMCG) is a melanoma
referral center in the northern part of the Netherlands. The population in this cohort
consists of all patients with advanced melanoma diagnosed with intestinal metastases
between 2011 and 2015. Patients were identified from a prospectively maintained
database of all melanoma patients referred for systemic treatment. In addition, a
search was executed in the Dutch national pathology registry (abbreviated as PALGA)
to identify additional patients with a pathological diagnosis of intestinal metastases
of melanoma origin that had not been referred for systemic therapy. The majority of
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patients were discussed at a multidisciplinary tumor board meeting. Data were collected
concerning patient characteristics, clinical presentation of intestinal metastases, other
metastatic sites, imaging investigations, treatment strategy and patient outcome.
Response of intestinal metastases to systemic treatment was based on Radiologic
Response Evaluation Criteria In Solid Tumors V1.1 (RECIST).15 Based on the data collected,
a flowchart was designed to aid in treatment decision-making in these patients. Overall
survival was defined as survival in months after the diagnosis of intestinal metastases.
Postoperative morbidity and mortality were assessed during a 30-day follow-up period.
Follow-up of all patients was conducted at the UMCG. Three clinical cases are described
in more depth to underscore the complexity of choosing the most appropriate imaging
technique and therapy for patients with intestinal metastases. The study was approved
by the institutional review board of the UMCG and was conducted according to the Dutch
guidelines for research involving human subjects.

Results
The total study cohort consisted of twenty-two stage IV melanoma patients with intestinal
metastases. Twenty-one patients were collected from the prospectively maintained
database and one additional patient was identified using PALGA. Patient characteristics
are presented in Table 1. Median age was 57 years (range 40- 78) and fifteen out of twentytwo patients were male. Anemia was the most common presenting symptom of intestinal
metastases (82%), followed by abdominal pain (32%) and melena (18%). Five patients had
a combination of symptoms. The different diagnostic procedures used and their ability
to detect intestinal metastases are displayed in Table 1. The timelines for all individual
patients are presented in a swimmers plot (Figure 1). Twenty patients received systemic
therapy. In nine patients this was the initial treatment for intestinal metastases. Four of
these patients were initially treated with a BRAF inhibitor, a kinase inhibitor of mutated
BRAF protein. This resulted in a radiologic response in all four patients. In three patients, a
complete radiological response of intestinal metastasis was seen. Other patients initially
treated with systemic therapy received dacarbazine (radiological partial response in one
of four patients) and pembrolizumab (one patient, no response). Surgery was performed
in fourteen patients, in twelve patients this was the initial treatment choice. In the majority
of cases this was performed in the acute setting (57%). Five of fourteen patients suffered
mild to moderate postoperative complications. Two patients (patient A and P) developed
severe constipation, which was successfully treated by macrogol administration. Patient
R suffered from a wound infection which resolved after local therapy. Patient T developed
both an ileus and an aspiration pneumonia, from which he recovered completely. Patient
U suffered from a paralytic ileus that resolved after conservative treatment. There was no
30-day postoperative mortality. The estimated median overall survival after detection of
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intestinal metastases in the twenty patients with widely disseminated metastatic disease,
was 22 months. The follow-up period of these patients was between 4 and 43 months
after diagnosis of intestinal metastases. Two patients with a solitary intestinal metastasis
of melanoma origin were treated by surgical resection, performed with curative intent.
This concerns patient R and T, who were still alive after 46 and 35 months of follow-up,
respectively. At the time of writing thirteen out of twenty-two patients were alive. In
the appendix of this manuscript, three clinical cases are described in more detail. These
cases (patient A, B and J) were selected because they display many of the challenges
that a physician will be faced with in the diagnostic process and treatment of intestinal
metastases.
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Figure 1 Swimmers plot of the course of disease after diagnosis of advanced melanoma and
treatment history of all individual patients.
T0= time of stage IV diagnosis
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Double balloon
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Anemia, melaena double balloon enteroscopy,
enteroscopy, CT-scan
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Gastroscopy, 18F-FDG
Stomach
PET PET-CT
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Gastroscopy, 18F-FDG PET
PET-CT

-

Unknown
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Table 1 Patient characteristics
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Discussion
The aim of treatment in inoperable advanced melanoma is to enable patients to receive
immunotherapy in order to pursue long-term survival. In this cohort of advanced
melanoma patients with intestinal metastases, long-term survival was achieved or
pursued in various ways. Decisions concerning choice and timing of surgical and
systemic treatment were made in a patient-tailored fashion. Based on our retrospective
data and previously published data, a treatment algorithm was constructed (Figure 2).
The different steps of this algorithm and their rationale are discussed below.
Initial presentation of intestinal metastases in most patients in this cohort was with
anemia and melena, as expected based on previous reports.7 However, intestinal
metastases are asymptomatic in many cases. 5, 7 There are several imaging modalities
available. The diagnostic tool of preference is a fluorine-18 labeled fluorodeoxyglucose
positron emission tomography (18F-FDG PET) combined with a diagnostic CT scan,
because this combines the anatomic imaging of CT with the functional imaging of
18
F-FDG PET. In general, CT has a low sensitivity in detecting intestinal metastases (6370%).16, 17 The specificity is 77%.17 The addition of 18F-FDG PET to a CT scan improves
sensitivity of detection of melanoma metastases to 86% and specificity to 91%.17 In
patients B and J, the 18F-FDG PET scan was able to detect a suspicious intestinal lesion
not detected by CT. Intestinal metastases can present as polypoid, cavitating or exoenteric masses.7 When metastases are large and cause an intestinal obstruction or
invagination, an anatomical substrate can usually be seen on a CT scan. Also exo-enteric
masses can be seen on a CT, even though they do not usually cause obstruction. Small
polypoid metastases causing anemia, as in the case of patient J, are easily missed on a
CT scan. For detection and histological confirmation of polypoid or mucosal intestinal
metastases, endoscopy can be performed. A gastroduodenoscopy can be performed to
detect intestinal metastases in the upper gastrointestinal tract (patient I and K) and to
exclude other causes of melena. If patients present with anemia and/or rectal blood loss
and intestinal metastases are suspected, a colonoscopy can be performed to confirm
the diagnosis. However, exo-enteric and submucosal metastases can easily be missed
using this technique (patients J and H). Besides the terminal ileum, the small bowel
is not visualized by colonoscopy while this is the most frequent intestinal location of
melanoma metastases. 5, 6 If colonoscopy is negative and small bowel metastases are
suspected, video capsule endoscopy can be performed. This can help localize a small
intestinal metastasis and determine the extent of bowel involvement, but histological
confirmation cannot be obtained using this technique. The sensitivity of video capsule
endoscopy in detecting various causes of gastrointestinal bleeding is 66%.18 Sensitivity
is, however, less for small polypoid or submucosal located metastases, as is commonly
seen in melanoma. Retention of the capsule is seen in up to 21% of all patients with an
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In this algorithm the available treatment options are presented for individual patients based on their presentation and characteristics.
1) Depending on: intestinal location of metastases on imaging studies/endoscopy, comorbidity. 2) Available treatment options in order of most
appropriate for the specific patient category. 3) If surgery is contraindicated BRAF inhibitor therapy could be considered for BRAF positive patients. 4)
Other systemic options: dacarbazine, c-KIT inhibitor; or local treatment with radiotherapy in case of presentation with bleeding. Radiotherapy could
be deployed during a course of systemic therapy. Abbreviations: pos = positive, neg = negative, n.e. = not evaluated

Figure 2 Treatment algorithm for symptomatic intestinal metastases.
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intestinal obstruction, as compared to 1.5% in patients without obstruction.19 To ensure
small bowel patency, a patency capsule can be administered before the video capsule.20
Video capsule endoscopy is regarded as an appropriate complementary imaging study
following an 18F-FDG PET. 21 When histological confirmation of small intestinal lesions is
required or when preoperative marking of the lesions with ink injection is necessary,
flexible endoscopy can be performed of the small intestine by double or single balloon
enteroscopy. 22 Flexible enteroscopy has a better detection rate for small intestinal tumors
compared to video capsule endoscopy. 23 However it’s use should be limited because of
the high burden for the patient and because only a part of the small intestine can be
visualized by a single procedure. We advise to perform an 18F-FDG PET combined with
a diagnostic CT scan when intestinal metastases are suspected. If the PET-CT is dubious
or negative, endoscopy can be performed to improve diagnostic accuracy or to acquire
tissue for diagnosis. When both gastroscopy and colonoscopy remain negative for
intestinal metastases, we advise to proceed with video capsule endoscopy, if indicated
followed by balloon enteroscopy.
The decision “if and when” to perform surgery depends on patient characteristics,
available systemic treatment options and presenting symptoms. The extent of metastatic
disease should be determined using appropriate imaging techniques. Standard of care
at our center is total body 18F-FDG PET-CT and head MRI. In the case of oligometastatic
disease limited to the intestine, a surgical resection is the treatment of choice based on
survival data. 5, 24 It can be performed with curative intent and should be considered if the
clinical condition and comorbidities of the patient allow it. The severity of the symptoms
determines the urgency of the procedure. The number of metastatic sites, location of
metastases and remission duration after the initial treatment are important prognostic
variables.4 If curative resection is not possible, a palliative resection of intestinal metastases
can be an appropriate treatment option. It alleviates symptoms such as anemia, bleeding,
abdominal pain, and/or weight loss in 90% of patients. 3, 5, 24-27 If imaging reveals widely
disseminated disease, treatment decision-making depends on several factors (see Figure
2). The treating physician should determine whether symptoms are life-threatening and
whether an acute intervention is required. If symptoms such as anemia are manageable,
systemic options should be considered first. If bleeding or obstruction occurs during
systemic treatment, surgical intervention should be reconsidered. Attention should be
paid to the development of an intestinal invagination. Symptoms may not be alarming
initially and vomiting or signs of complete obstruction are often absent (patient A).
Regurgitation and intermittent abdominal pain are more common presenting symptoms
and should be a warning sign. Intestinal invagination is an indication for acute surgery to
prevent long-lasting malperfusion and eventually ischemia or necrosis of the invaginated
bowel.
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In the literature, postoperative morbidity following bowel surgery of melanoma
metastases is low, 8,8-9%, 30-day mortality was not seen in previous studies. 5, 28 In
our series, nine out of fourteen operated patients had an uncomplicated 30-day
postoperative period and the other five patients had a complete recovery. In our cohort
there was no 30-day postoperative mortality. Although surgical planning for resection of
intestinal metastases is desirable, this is not always possible. Since the initial presentation
of intestinal metastases is often severe anemia or obstruction, the necessity of an
acute intervention seems inescapable. This is confirmed by the findings in this study;
most patients underwent acute surgical procedures. Indications suitable for an elective
procedure were recurrent anemia, and abdominal pain. An acute intervention increases
the risk of postoperative complications and prolonged hospital stay in general. In our
cohort, however, the complication rate of acute interventions did not differ from elective
interventions. The median length of hospital admission was also comparable for acute
procedures (8.3 days) and elective procedures (7.2 days). Although our cohort is too
small to draw definitive conclusions, based on our data, it seems safe to perform a bowel
resection in widely disseminated melanoma patients.
In patients with widely disseminated disease and without life threatening symptoms, the
possibilities of systemic treatment should first be explored for the treatment of intestinal
metastases. In case a melanoma harbors a BRAF mutation that can be targeted by a BRAF
inhibitor, this is the treatment of first choice in patients with widely disseminated disease
and high tumor load. The exceptionally fast and extensive responses that are regularly
seen with these drugs are especially beneficial for patients with symptomatic and large
metastases. 29-31 This is demonstrated in patients B, F and U in our cohort, who were
quickly relieved of symptoms after start of a BRAF inhibitor and had a complete response
of intestinal metastases on subsequent CT scans. These impressive initial treatment
responses can, however, be complicated by tumor necrosis, bleeding and, potentially,
even bowel perforation. 32 Therefore patients should be adequately instructed and highrisk patients should be monitored closely, preferably during a hospital admission. In highrisk patients, treatment with BRAF inhibitors could also be preceded by surgical resection
of symptomatic intestinal metastasis to prevent such complications. In patients with
low tumor burden or patients that are not eligible for treatment with BRAF inhibitors,
other treatment options should be considered. Patients with asymptomatic or minimally
symptomatic intestinal metastases which are not expected to become symptomatic
on the short-term, should be treated with anti-CTLA4 or anti-PD1 immune-checkpoint
inhibitors.9, 11, 12, 33 An important criterion for commencing immunotherapy is tumor load.
Patients with a relatively low tumor burden, which is reflected by normal pretreatment LDH
values, are likely to benefit more from treatment with immunotherapy. 34 A disadvantage
of immunotherapy is the long median time to response, 3.2 months for anti-CTLA4
and 2.1-2.8 months for anti-PD1 therapy.9, 12, 33 In patients with symptomatic intestinal
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metastases, local therapy can be utilized to achieve local control and to enable treatment
with immunotherapy. To achieve local control of intestinal metastases surgical options
should be considered. In case of irresectable symptomatic metastases, radiotherapy
can be deployed for palliation of bleeding or pain. Another complicating factor is an
initial growth of metastases preceding a response, regularly seen during treatment with
immunotherapy. 35 This so-called “pseudoprogression” is caused by tumor infiltration
of immune cells. 36 Progression of intestinal metastases in this setting could cause a
bowel obstruction presenting as an ileus. In patients with a BRAF mutation, treatment
with a BRAF inhibitor can be commenced. However, in BRAF-negative patients, rescue
surgery may be required and high-risk patients should be discussed at a multidisciplinary
board meeting before commencement of immunotherapy. In some cases, surgery of
large intestinal metastases should precede treatment with immunotherapy to avoid
complications due to pseudoprogression. Treatment with ipilimumab, and to a lesser
degree anti-PD1 antibodies, can be complicated by the development of severe (grade
3 or 4) immune-related adverse events. Immune-mediated colitis is seen in 12% of
ipilimumab-treated patients. 37 In patients with obstructive intestinal metastases for
which surgery is necessary, inflammation of the intestinal mucosa as a side-effect of
immunotherapy can increase the risk of bowel leakage at the anastomotic site. In these
patients, creating an ileo- or colostomy is preferred over a direct anastomosis. Long-term
survival after treatment with ipilimumab or other immune-checkpoint inhibitors has
been confirmed in several patients in our cohort (D, E, H, J, L).
In cases where surgical resection is not feasible due to, for example, the location of
the metastasis (patient I), radiotherapy can be considered. 35 Radiotherapy can achieve
palliation of symptoms and in some rare cases can cause regression of metastases,
sometimes even at non-treated sides. The latter is called the abscopal effect and has been
described by several authors. 38-41 The suggested mechanism of action is immune-related,
since changes in circulating immune cells and increases in antibodies against melanoma
antigens were seen in these cases. In addition, some preclinical and clinical studies
suggest that radiotherapy can enhance the therapeutic benefit of immunotherapy.42
Because of the complexity of treatment of symptomatic intestinal melanoma metastases
we constructed a treatment algorithm (Figure 2). This algorithm is based on the data from
our retrospective cohort as well as the literature. Because treatment of asymptomatic
intestinal metastases and treatment in the context of oligometastatic disease is much
more straightforward, they were not included in the algorithm.
The median survival of patients with widely disseminated disease in this cohort was 22
months after diagnosis of intestinal metastases. However this cohort is too small and
follow-up period of most patients was too short to draw definitive conclusions about

124

Diagnosis and treatment of intestinal melanoma metastases in the era of effective systemic treatment

survival. Historically, overall survival after the diagnosis of metastatic melanoma was
6-9 months.43 In the era of immunotherapy better survival is expected as shown in our
cohort. Remarkably, all patients that were alive after 12 months of treatment received
immunotherapy at some point during the course of treatment.
Every patient with advanced melanoma has a different presentation and course of
disease. Therefore, an individual approach is of great importance. The increase in
treatment options and different treatment sequences demands a close collaboration
between the different disciplines. With the ongoing advancements and availability of
systemic treatment options for metastatic melanoma, the role of surgery has changed.
In this retrospective study we have re-emphasized the role of surgical treatment of
intestinal metastases with the goal of achieving long-term survival.

6

125

Chapter 6

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

126

Patel JK, Didolkar MS, Pickren JW, et al. Metastatic pattern of malignant melanoma. A study of
216 autopsy cases. Am J Surg 1978;135:807-810.
de la Monte SM, Moore GW, Hutchins GM. Patterned distribution of metastases from malignant
melanoma in humans. Cancer Res 1983;43:3427-3433.
Ollila DW. Complete metastasectomy in patients with stage IV metastatic melanoma. Lancet
Oncol 2006;7:919-924.
Balch CM, Soong SJ, Murad TM, et al. A multifactorial analysis of melanoma. IV. Prognostic factors
in 200 melanoma patients with distant metastases (stage III). J Clin Oncol 1983;1:126-134.
Agrawal S, Yao TJ, Coit DG. Surgery for melanoma metastatic to the gastrointestinal tract. Ann
Surg Oncol 1999;6:336-344.
Blecker D, Abraham S, Furth EE, et al. Melanoma in the gastrointestinal tract. Am J Gastroenterol
1999;94:3427-3433.
Bender GN, Maglinte DD, McLarney JH, et al. Malignant melanoma: patterns of metastasis to
the small bowel, reliability of imaging studies, and clinical relevance. Am J Gastroenterol
2001;96:2392-2400.
von Holzen U, Viehl CT, Hamel CT, et al. Ileal intussusception due to visceral malignant melanoma
metastasis. Surgery 2009;145:339-340.
Hodi FS, O’Day SJ, McDermott DF, et al. Improved survival with ipilimumab in patients with
metastatic melanoma. N Engl J Med 2010;363:711-723.
Schadendorf D, Hodi FS, Robert C, et al. Pooled Analysis of Long-Term Survival Data From
Phase II and Phase III Trials of Ipilimumab in Unresectable or Metastatic Melanoma. J Clin Oncol
2015;33:1889-1894.
Robert C, Schachter J, Long GV, et al. Pembrolizumab versus Ipilimumab in Advanced Melanoma.
N Engl J Med 2015;372:2521-2532.
Weber JS, D’Angelo SP, Minor D, et al. Nivolumab versus chemotherapy in patients with advanced
melanoma who progressed after anti-CTLA-4 treatment (CheckMate 037): a randomised,
controlled, open-label, phase 3 trial. Lancet Oncol 2015;16:375-384.
Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Combined Nivolumab and Ipilimumab or
Monotherapy in Untreated Melanoma. N Engl J Med 2015;373:23-34.
Howard JH, Thompson JF, Mozzillo N, et al. Metastasectomy for distant metastatic melanoma:
analysis of data from the first Multicenter Selective Lymphadenectomy Trial (MSLT-I). Ann Surg
Oncol 2012;19:2547-2555.
Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation criteria in solid tumours:
revised RECIST guideline (version 1.1). Eur J Cancer 2009;45:228-247.
Schuchter LM, Green R, Fraker D. Primary and metastatic diseases in malignant melanoma of the
gastrointestinal tract. Curr Opin Oncol 2000;12:181-185.
Xing Y, Bronstein Y, Ross MI, et al. Contemporary diagnostic imaging modalities for the staging
and surveillance of melanoma patients: a meta-analysis. J Natl Cancer Inst 2011;103:129-142.
Selby W. Can clinical features predict the likelihood of finding abnormalities when using capsule
endoscopy in patients with GI bleeding of obscure origin? Gastrointest Endosc 2004;59:782-787.
Goenka MK, Majumder S, Goenka U. Capsule endoscopy: Present status and future expectation.
World J Gastroenterol 2014;20:10024-10037.
Herrerias JM, Leighton JA, Costamagna G, et al. Agile patency system eliminates risk of capsule
retention in patients with known intestinal strictures who undergo capsule endoscopy.
Gastrointest Endosc 2008;67:902-909.
Prakoso E, Fulham M, Thompson JF, et al. Capsule endoscopy versus positron emission
tomography for detection of small-bowel metastatic melanoma: a pilot study. Gastrointest
Endosc 2011;73:750-756.
Imaoka H, Higaki N, Kumagi T, et al. Characteristics of small bowel tumors detected by double
balloon endoscopy. Dig Dis Sci 2011;56:2366-2371.

Diagnosis and treatment of intestinal melanoma metastases in the era of effective systemic treatment

23. Ross A, Mehdizadeh S, Tokar J, et al. Double balloon enteroscopy detects small bowel mass
lesions missed by capsule endoscopy. Dig Dis Sci 2008;53:2140-2143.
24. Ollila DW, Gleisner AL, Hsueh EC. Rationale for complete metastasectomy in patients with stage
IV metastatic melanoma. J Surg Oncol 2011;104:420-424.
25. Leung AM, Hari DM, Morton DL. Surgery for distant melanoma metastasis. Cancer J 2012;18:176184.
26. Patel K, Ward ST, Packer T, et al. Malignant melanoma of the gastro-intestinal tract: a case series.
Int J Surg 2014;12:523-527.
27. Martinez SR, Young SE. A rational surgical approach to the treatment of distant melanoma
metastases. Cancer Treat Rev 2008;34:614-620.
28. Szynglarewicz B, Ekiert M, Forgacz J, et al. The role of surgery in the treatment of colorectal
metastases from primary skin melanoma. Colorectal Dis 2012;14:e305-11.
29. Sosman JA, Kim KB, Schuchter L, et al. Survival in BRAF V600-mutant advanced melanoma
treated with vemurafenib. N Engl J Med 2012;366:707-714.
30. Chapman PB, Hauschild A, Robert C, et al. Improved survival with vemurafenib in melanoma
with BRAF V600E mutation. N Engl J Med 2011;364:2507-2516.
31. Hauschild A, Grob JJ, Demidov LV, et al. Dabrafenib in BRAF-mutated metastatic melanoma: a
multicentre, open-label, phase 3 randomised controlled trial. Lancet 2012;380:358-365.
32. Welsh F, Chang WK, Purchas S. Perforated intestinal metastasis while taking the BRAF inhibitor,
vemurafanib. ANZ J Surg 2014;84:891.
33. Robert C, Thomas L, Bondarenko I, et al. Ipilimumab plus dacarbazine for previously untreated
metastatic melanoma. N Engl J Med 2011;364:2517-2526.
34. Kelderman S, Heemskerk B, van Tinteren H, et al. Lactate dehydrogenase as a selection criterion
for ipilimumab treatment in metastatic melanoma. Cancer Immunol Immunother 2014;63:449458.
35. Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the evaluation of immune therapy activity in
solid tumors: immune-related response criteria. Clin Cancer Res 2009;15:7412-7420.
36. Weide B, Di Giacomo AM, Fonsatti E, et al. Immunologic correlates in the course of treatment
with immunomodulating antibodies. Semin Oncol 2015;42:448-458.
37. Weber JS, Kahler KC, Hauschild A. Management of immune-related adverse events and kinetics
of response with ipilimumab. J Clin Oncol 2012;30:2691-2697.
38. Fogarty GB, Hong A. Radiation therapy for advanced and metastatic melanoma. J Surg Oncol
2014;109:370-375.
39. Postow MA, Callahan MK, Barker CA, et al. Immunologic correlates of the abscopal effect in a
patient with melanoma. N Engl J Med 2012;366:925-931.
40. Stamell EF, Wolchok JD, Gnjatic S, et al. The abscopal effect associated with a systemic antimelanoma immune response. Int J Radiat Oncol Biol Phys 2013;85:293-295.
41. Kingsley DP. An interesting case of possible abscopal effect in malignant melanoma. Br J Radiol
1975;48:863-866.
42. Twyman-Saint Victor C, Rech AJ, Maity A, et al. Radiation and dual checkpoint blockade activate
non-redundant immune mechanisms in cancer. Nature 2015;520:373-377.
43. Erdei E, Torres SM. A new understanding in the epidemiology of melanoma. Expert Rev
Anticancer Ther 2010;10:1811-1823.

127

6

Chapter 6

Appendix
Patient A was diagnosed with retro-auricular melanoma with regional lymph node
metastases at age 50. A re-excision and a cervical lymph node dissection were performed.
No melanoma metastases were found in the lymph node dissection specimen.
Approximately one year later, a urothelial cell carcinoma in the right kidney was
diagnosed and treated by nefrectomy. Simultaneously, a skin metastasis of melanoma
origin was excised from the right upper arm. This was followed by an 18F-FDG PET scan,
which showed metastatic disease with bone and soft tissue metastases, most likely of
melanoma origin. The melanoma tested positive for a BRAF v600 mutation, but because
of a low tumor load and the fact that immunotherapy was not available as first line
treatment at that moment, systemic treatment was initiated with dacarbazine. After two
cycles of dacarbazine, patient showed signs of progression and systemic treatment was
switched to vemurafenib, a BRAF inhibitor. After 6 months of treatment with vemurafenib,
patient complained of abdominal pain, stomach ache and gastroesophageal reflux. The
patient had normal stools and vomiting was absent. Blood results showed a microcytic
anemia. A CT scan was performed which showed progressive disease and an ileo-ileal
invagination (Figure 3). The lead point was a small-bowel metastasis. An acute resection
was performed and the presence of a metastasis in the ileum was confirmed (Figure
4). Approximately one month after surgical resection an X-ray of the right upper arm
showed a lytic process in the humerus. Palliative radiotherapy was performed on this
bone metastasis and ipilimumab was started thereafter. After three cycles of ipilimumab,
a CT scan showed no evident response, nor progression. Seven and a half months after
the diagnosis of an intestinal metastasis, patient experienced disease progression and
died.

Figure 3 CT scan image of an ileo-ileal invagination caused by metastatic melanoma
showing a bull’s eye sign.
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Figure 4 Per-operative image of the invaginated bowel.

Patient B presented with microcytic anemia and passage of dark stools at age 77. A cecal
tumor was detected as the cause of bleeding at colonoscopy. Tissue biopsy revealed
the cecal tumor to be a melanoma metastasis. The tumor was also identified on the
18
F-FDG PET scan (Figure 5), however, the CT scan was unable to detect an intestinal
mass. Mediastinal lymph nodes were detected on both imaging modalities. Patient B had
no history of a primary melanoma, nor was this detected by dermatologic evaluation.
Acenocoumarol, a vitamin K antagonist used as thromboembolic prophylaxis for preexisting atrial fibrillation, was stopped as possible accelerator of the bleeding. The
melanoma was positive for the BRAF v600 mutation, therefore, this patient was initially
treated with dabrafenib and trametinib a combination of a BRAF- and a MEK-inhibitor,
which was provided in a compassionate use program. This treatment was initiated
during a hospital admission. The day after commencement of systemic treatment, a
single passage of dark stools was reported, probably a manifestation of a rapid response
after BRAF inhibition therapy. Thereafter, the hemoglobin level recovered steadily and
a complete radiologic response of the intestinal metastasis was seen after 3 months of
treatment. Currently this patient is still being treated with dabrafenib. Trametinib was
stopped due to toxicity. She has an ongoing, near-complete response more than a year
after diagnosis of intestinal metastasis.
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Figure 5 Transversal image of the 18F-FDG PET that shows a clear uptake in the terminal
ileum and cecal region.

Patient J presented with a cutaneous melanoma on the left temporal region of his face at
age 50. Cervical lymph node metastases were present on the left side at time of diagnosis.
Excision of the primary tumor and a cervical lymph node dissection were performed. Four
months after initial presentation, diffuse metastatic disease was detected on a routine
CT scan. The melanoma had a BRAF v600 mutation, therefore, systemic treatment with
vemurafenib a BRAF inhibitor was initiated. During the course of his disease, this patient
developed brain metastases and underwent two subsequent lines of systemic treatment
(ipilimumab and dabrafenib combined with trametinib) before he presented with severe
and symptomatic microcytic anemia and passage of dark stools. He required multiple
blood transfusions for symptomatic relief. CT scanning and colonoscopy did not reveal a
bleeding focus, however, an 18F-FDG PET scan showed uptake in the terminal ileum and
cecal region as most likely focus of the intestinal blood loss (Figure 6). In a multidisciplinary
meeting the decision was made to perform an exploratory laparotomy. The metastasis
in the ileum was found as predicted by the PET images and was resected (Figure 7). After
surgery, the patient’s anemia improved gradually and no further blood transfusions were
required. Systemic treatment was resumed. Patient is alive and responding to his fourth
line of systemic therapy with pembrolizumab, 14 months after diagnosis.

130

Diagnosis and treatment of intestinal melanoma metastases in the era of effective systemic treatment

6

Figure 6 Transversal images of the CT-scan showing the cecal region, and the 18F-FDG PET
that shows a clear uptake in the terminal ileum and cecal region.

Figure 7 Per-operative image of the bowel metastasis.
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