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Abstract: Currently, Kaposi’s sarcoma (KS) is treated following the recommendations of international
guidelines. These guidelines recommend esophagogastroduodenoscopy/colonoscopy for detecting
multicentric KS of visceral lesions. Second primary malignancies (SPMs) are also a common KS
complication; however, information on their detection and treatment is unfortunately not yet
indicated in these guidelines. This paper reports on an 86-year-old man who suffered from quadruple
primary malignancies: skin classic KS with colon adenocarcinoma, oral squamous cell carcinoma
(maxilla), and well-differentiated stomach adenocarcinoma. Gastric cancer was incidentally detected
during esophagogastroduodenoscopy, which was performed to detect visceral KS. We suggest that
esophagogastroduodenoscopy/colonoscopy be routinely performed during the follow-up of patients
with KS. As SPMs are crucial complications in patients with KS, these malignancies should be detected
as early as possible.

Keywords: kaposi’s sarcoma; second primary malignancy; visceral; upper endoscopy;
esophagogastroduodenoscopy; colonoscopy

1. Introduction

Kaposi’s sarcoma (KS) was first described by Moriz Kaposi in 1872 [1]. Currently, KS is classified
into four types: classic KS (CKS), endemic KS, iatrogenic KS, and epidemic KS (associated with acquired
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immunodeficiency syndrome) [2]. This type of tumor is very rare; however, KS is prevalent worldwide,
comprising 44,000 incident cases and 27,000 deaths globally in 2012 [3]. Among the four types, CKS is
relatively indolent and displays a good treatment response [4]. Lesions usually develop on the skin;
however, CKS also tends to develop multifocally, such as via a visceral spread [5–7]. Therefore, upper
endoscopy, i.e., esophagogastroduodenoscopy (EGD)/colonoscopy (CS), is suggested for detecting
multicentric visceral lesions according to the latest National Comprehensive Cancer Network (NCCN)
guidelines for patients with KS; however, the follow-up term is not defined [8].

For patients with KS, second primary malignancies (SPMs) are a serious problem [9,10]. SPMs in
patients with KS can occur > 15 years after the CKS diagnosis [11,12]. However, the detection method
of SPMs is not yet indicated in the guidelines [8]. Here, we report an 86-year-old man who suffered
from quadruple primary malignancies (PMs): colon adenocarcinoma, skin CKS, oral squamous cell
carcinoma (SCC) (maxilla), and well-differentiated stomach adenocarcinoma. Among these tumors,
gastric cancer was incidentally detected during EGD performed to detect visceral KS. To our knowledge,
this is the first known case with this combination of quadruple PMs.

2. Case Report

An 86-year-old male patient first noticed a lesion 8 months prior to the visit and underwent
several biopsies at the Okinawa Prefectural Miyako Hospital (Okinawa, Japan). Angiosarcoma was
histologically suspected, and he was subsequently referred to the Department of Dermatology, Ryukyu
University Hospital, in August 2007. A physical examination indicated a 50 × 60 mm pedunculated red
mass at the sole of his left foot (Figure 1) with partial ulceration. Other dark 5 mm red papules were
scattered on the sole of his left foot and left lower leg regions. The patient was surgically treated for colon
adenocarcinoma (the first malignancy, September 2002) but had never undergone radiation therapy or
chemotherapy. The patient was a previous smoker (2–3 packs per day for 10 years) in his 20s and 30s
with a history of drinking. No incidence of cancer was observed in his family history. The patient
also suffered from cerebral infarction and Ménière’s disease. Subsequently, the patient underwent
biopsy of the foot lesion, and angiosarcoma was histologically suspected. A DNA-polymerase chain
reaction test of the frozen tissue was also performed, which tested positive for human herpesvirus 8.
He was a human T-cell leukemia virus type 1 carrier. The serological test was negative for human
immunodeficiency virus-1 and virus-2. Therefore, he was clinically and pathologically diagnosed with
CKS. Tumor excision of the sole of his left foot was performed under spinal anesthesia (September
2007). Postoperatively, EGD and CS were performed to detect the presence of multicentric CKS and to
confirm a postoperative colon lesion. Considering his old age, postoperative radiation was avoided,
and an imiquimod cream treatment was continued at Miyako Hospital after discharge. The follow-up
EGD was done in December 2007, and no tumorous lesion was found.
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The third malignancy, i.e., oral SCC, developed 3 years after the CKS surgery. The patient was
referred to the Department of Oral and Maxillofacial Surgery at the Ryukyu University Hospital in
September 2010 for further evaluation of the right gum of his upper jaw, in which a 22 × 18 mm mass
was located. An EGD demonstrated no tumorous data. A well-differentiated SCC in the maxilla was
pathologically diagnosed based on the oral mass biopsy. Neoadjuvant chemotherapy and surgical
resection of the oral cancer were planned. The neoadjuvant chemotherapy included bleomycin (75 mg
total) and “uracil and tegafur” (450 mg per day for approximately 1 month) and displayed a partial
response in the tumor; however, the patient refused to undergo subsequent resection of the oral cancer
and refused continuous chemotherapy. The patient was discharged and scheduled for follow-up for
his oral cancer at Okinawa Prefectural Miyako Hospital.

Although the patient continued to receive treatment for his KS with imiquimod cream at the
Okinawa Prefectural Miyako Hospital, his KS exacerbated. Therefore, he was referred again to
our institute in June 2011 for further evaluation and treatment. Physically, his tumor nodules had
expanded and ulcerated on both soles of his feet and his right thigh (Figure 2). To detect metastasis or
multicentric KS, several tests were performed. In regard to the oral cancer (the third malignancy), it was
progressing slowly, without palpable neck lymph nodes. Computed tomography (CT) scan showed no
lung tumorous lesion; however, interstitial pneumonia was radiologically detected, with suspected
bleomycin-induced interstitial pneumonia. Considering his age (>90 years) and the lung lesion,
the patient could not undergo chemotherapy for CKS. Therefore, the CKS was treated with 5%
imiquimod cream, cryotherapy, and tumor-debulking surgery using an electric knife (June 2011).
No exacerbated lesions were identified after the CKS treatment. According to the EGD finding,
no multicentric CKS lesions were identified; however, a 1 cm mass was newly observed in his stomach
by the EGD. A mass biopsy histologically revealed a high-grade (group 4) gastric adenoma, which
was also suspected as gastric cancer (Figure 3). Serum tests for anti-Helicobacter pylori antibodies
were negative. Therefore, endoscopic submucosal dissection was performed (July 2011), diagnosing
a well-differentiated adenocarcinoma Type IIa (the fourth malignancy) histologically. No venous
or lymphatic invasion was histologically found. The follow-up EGD was done in September 2011,
and no tumorous lesion was found. Oral cancer examination revealed progression of the oral mass and
mandibular lymphadenopathy. However, no treatment was administered due to the patient’s advanced
age. No evidence of lung metastasis was found. In July 2012, oral cancer continued to progress,
his condition continued to worsen, and he died of oral cancer at the Okinawa Prefectural Miyako
Hospital. This report was submitted for ethical review to the Ethics Committee of the University of the
Ryukyus (Okinawa, Japan), which waived the requirement for review per institutional protocol because
the study did not contain content that requires ethical approval. The Ethics Committee approved
the submission and publication of the manuscript in April 27, 2018. Written informed consent was
obtained from the patient’s kin for the publication of this case report and the accompanying images.
A copy of the written consent is available for review from the Editor-in-Chief of this journal.
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Figure 2. Physically, tumor nodules had expanded and ulcerated on both soles of his feet and his right
thigh. (Image of the left sole).
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Figure 3. A 1 cm mass was newly found in the patient’s stomach through esophagogastroduodenoscopy.
Biopsy of the mass histologically revealed a high-grade (group 4) gastric adenoma, which was also
suspected as gastric cancer.

3. Discussion

The following two important issues were noted in this case: (i) to our knowledge, the combination
of quadruple PMs (colon adenocarcinoma, skin CKS, well-differentiated SCC of the oral cavity,
and gastric well-differentiated adenocarcinoma) has not been reported, and (ii) we suggest that EGD/CS
be routinely performed to detect SPMs during the long-term follow-up of patients with KS.

The current case was diagnosed as quadruple PMs using Warren and Gates criteria [13]. To identify
tumor combinations similar to our case, the literature from 1872 [1] to 2020 was searched using PubMed
and Google Scholar. Non-English studies and English conference proceedings were excluded. A total
of 280 cases of patients with KS with multiple tumors including head and neck, esophagus, stomach,
duodenum, or colorectal (including anal) malignancies were identified [7,10–12,14–29] (Table 1). Of the
identified cases, 7, 20, 1, and 159 had KS with esophagus, stomach, duodenum, and colorectal (including
anal) malignancy, respectively. However, no previous cases were similar to the current combination
of tumors. We then attempted to investigate how these tumors were detected (by clinical symptoms,
radiological methods, or EGD/CS) in the literature presented in Table 1; however, detection methods
could not be found because most of the identified studies were based on cancer registries that did not
describe the detailed case information [10,11,17,28].

We believe that life-threatening SPMs should be detected in the early stage in patients with
CKS. In our case, early-stage gastric cancer was accidentally detected by EGD (3 years and 9 months
after the treatment of CKS). However, no universal guidelines (NCCN) exist for patients with CKS.
Conversely, European consensus-based interdisciplinary guidelines state that endoscopy is not strongly
recommended for patients with CKS [30]. In these guidelines, endoscopy (as well as bronchoscopy and
total-body CT) is recommended to be performed just according to symptoms in both staging work-up
and follow-up for patients with all types of KS [30]. This raises the question as to why endoscopy
does not appear to be important in the examination of patients with CKS. The following two reasons
have been indicated: (i) According to some studies, visceral involvement of CKS was reported to be
only <10%, which is apparently less than that of other KS [7,30]. Further, a recent report stated that
the follow-up interval for patients with CKS can be every 6–12 months, essentially based on clinical
examination [31]. (ii) SPMs for patients with CKS are not fully considered. In fact, Cesarman et al.
mentions that the early detection of KS and other cancers is beneficial for patients with KS, but these
benefits have not been examined in randomized trials [31]. As the recent reports state, the goal of
CKS therapy is to manage disease control and preserve quality of life [30,31], and to achieve this goal,
life-threatening SPMs should be detected in early stages in patients with CKS.
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Table 1. Cases of combined Kaposi’s sarcoma (KS) and second primary malignancies (SPMs) of the head and neck, esophagus, stomach, duodenum, or colorectum
(including anal).

Ref. Year Type of KS Type of SPM Number of Cases Patient Background (Institutes or Register Data)

[14] 1966 KS Tongue carcinoma 1 Memorial Hospital for Cancer and Allied Diseases, USA
[14] 1966 KS Tonsil carcinoma 1
[14] 1966 KS Colon carcinoma 1
[15] 1967 KS Mouth SCC 1 Mayo Clinic, USA
[16] 1973 KS Stomach cancer 2 Tel Aviv University Medical School, Beilinson Medical

Center, Petah Tikva
[16] 1973 KS Rectal cancer 1
[17] 1996 KS Stomach 1 1 of 11 population-based Italian Cancer Registries, Italy
[18] 1997 CKS Larynx carcinoma 1 National University of Athens, Greece
[11] 1997 CKS Buccal cavity and pharynx cancer 5 The Nordic Cancer Registries (Norway, Denmark, Sweden,

Finland, and Iceland)
[11] 1997 CKS Colon cancer 14
[19] 1999 CKS Oral cavity 5 The Israel Cancer Registry (SPMs before KS), Israel

(1961–1992)
[19] 1999 CKS Stomach 1
[19] 1999 CKS Colon, sigma 5
[19] 1999 CKS Ampulla, anus 6
[19] 1999 CKS Central nervous system 2
[19] 1999 CKS Thyroid 1
[12] 1999 CKS Stomach 3 The Israel Cancer Registry (SPMs after KS), Israel

(1961–1992)
[12] 1999 CKS Colon 6
[12] 1999 CKS Rectum 9
[12] 1999 CKS Esophagus 1
[12] 1999 CKS Larynx 2
[12] 1999 CKS Brain and central nervous system 2
[20] 2000 CKS Adenoma of colon c 3 Rambam Medical Center in Haifa, Israel (1957–1993) a

[20] 2000 CKS SCC of vocal cords 1
[20] 2000 CKS Adenoma of buccal mucosa c 1
[21] 2005 CKS Mouth angiosarcoma 1 Universita‘ Cattolica del Sacro Cuore, Italy
[22] 2005 CKS Parotid oncocytoma 1 Universidad Peruana Cayetano Heredia, Peru
[22] 2005 CKS Colon adenocarcinoma 1
[22] 2005 CKS Cancer of the appendix 1
[23] 2006 KS Nasal mucosa cancer 1 The North Italian Transplant Program, Italy
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Table 1. Cont.

Ref. Year Type of KS Type of SPM Number of Cases Patient Background (Institutes or Register Data)

[7] 2008 CKS Colorectal carcinoma 3 The Soft Tissue Pathology Registry at the Armed Forces
Institute of Pathology, USA

[7] 2008 CKS Laryngeal carcinoma 2
[7] 2008 CKS Oral SCC 1
[7] 2008 CKS Gastric carcinoma 1

[24] 2011 CKS Colic cancer 1 National Institute of Oncology, Rabat, Morocco
[25] 2014 AIDS-associated

KS
Duodenal adenocarcinoma; prostatic

adenocarcinoma
1 The Doubs Cancer Registry belongs to the FRANCIM

association (French Network of Cancer Registries)
[25] 2014 CKS Gastric carcinoid tumor 1
[25] 2014 CKS Cerebral glioblastoma 1
[25] 2014 Iatrogenic KS Follicular lymphoma of the parotid 1
[26] 2014 AIDS-associated

KS
Penis; lip; oral cavity 1 Instituto Nacional de Cancerologı’a, Mexico

[27] 2015 KS Gastric neoplasm of mucosa-associated
lymphoid tissue

1 University of Naples Federico II, Italy

[28] 2017 KS Oral cavity and pharynx cancer 23 SEER, USA (1981–2013) b

[28] 2017 KS Tongue cancer 11
[28] 2017 KS Esophageal cancer 6
[28] 2017 KS Stomach cancer 10
[28] 2017 KS Colon and rectum cancer 45
[28] 2017 KS Anal carcinoma 62
[28] 2017 KS Larynx cancer 4
[28] 2017 KS Brain cancer 6
[10] 2018 KS Ascending colon 4 SEER, USA (data from only 1973–1979 were used) b

[10] 2018 KS Colon 13
[29] 2019 KS Invasive laryngeal SCC; B-cell

non-Hodgkin’s lymphoma in tongue root
and lymph node

1 Department of Otorhinolaryngology, Bagcilar Training and
Research Hospital, Istanbul, Turkey

The
current
report

2020 CKS (current
case)

Colon adenocarcinoma; oral SCC (maxilla);
well-differentiated stomach adenocarcinoma

1 Ryukyu University Hospital, Nishihara, Okinawa, Japan

AIDS, acquired immunodeficiency syndrome; CKS, classic Kaposi’s sarcoma; SCC, squamous cell carcinoma; SEER, surveillance, epidemiology, and end results; SPM, second primary
malignancy; KS, Kaposi’s sarcoma. a It is unknown why cases from ref. 20 overlapped with ref. 19 or 12. b Both ref. 28 (1981–2013) and ref. 10 (1973–2013) used SEER research data. We
chose most cases from ref. 28 due to the availability of more detailed data. Data from 1973 to 1979 could be used; however, data from 1980 could not be used. c The tumor is reported as
malignancy (according to ref. 20).
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Despite no clinical gastric/colorectal symptoms, EGD/CS was performed in the current case for
two reasons: first, to detect multicentric CKS of the visceral regions, and second, to examine colon
cancer recurrence because the patient had a history of colon adenocarcinoma. Consequently, gastric
SPM was incidentally detected. For patients with KS, SPMs as well as multicentric KS in other sites
are reportedly serious complications [10,28]. Based on our literature review, the first case of SPM
(lymphatic leukemia) in a patient with KS was reported in 1920 [32]. Subsequently, SPMs associated
with KS were debated in 1954 [9]. Then, in 1973, it was reported that SPM (stomach cancer) as well as
visceral involvement could be the cause of death in a KS patient [16]. Lymphoreticular malignancies
were reported to tend to occur as SPMs in 1980 [33]. After that, other reports described “solid tumors”
that also occurred in patients with KS as SPMs [6,34]. KS is a rare disease; therefore, patients in previous
studies should be reviewed to identify its characteristics [35]. Table 1 shows that more than 280 patients
with KS (including our case) had solid malignancy associated with head and neck, esophagus, stomach,
duodenum, or colorectal cancer. KS itself has a relatively good prognosis [36]. In fact, according to
the mortality rate of patients with KS, SPMs were higher than in those with KS alone as a cause of
death [7,14,18,20,37]. However, the newest NCCN guidelines on KS (HIV-related) only describe that
radiation is a risk of SPMs; they do not describe methods to detect such tumors [8], potentially because
most HIV-related patients with KS die from HIV itself [28]. Conversely, CKS (non-HIV-related KS) is a
slow, indolent disease that has a relatively good prognosis [2,4]. Indeed, EGD (which revealed gastric
cancer) did not appear to affect the survival of the current patient due to the early stage of the tumor.
Moreover, the patient exhibited no visceral KS. Based on a literature review, we suggest routine EGD
because both visceral lesions and SPM can occur in patients with CKS. Weissmann et al. reported that
visceral KS and SPM occurred in 18.4% and 16.8%, respectively, of 125 studied patients with CKS [20].
Among 56 patients with CKS studied by Errihani et al., visceral KS and SPM occurred in 16.1% and
10.7%, respectively [24]. Among the cases of visceral KS, 22% occurred in the gastrointestinal tract [24].
Although these reported rates are not high, visceral CKS, SPM, or both can occur in patients with
CKS. According to the descriptions provided in Table 1, SPM can occur in the esophagus, stomach,
and duodenum. Therefore, as described above, to prevent death from SPMs, they should be detected
in patients with CKS, such as our case.

We think that if clinicians use the guidelines for patients with KS, SPMs cannot be detected at
an early stage because clinical symptoms are basically expressed in advanced-stage disease (poor
outcome) [38,39]. Table 1 shows that gastric or colorectal SPM can occur in patients with KS. These
cancers should be detected as early as possible because early-stage cancer has a good prognosis;
by contrast, advanced cases have a poor prognosis [40,41]. However, as described above, the newest
NCCN guidelines for patients with KS do not recommend regular follow-up with EGD/CS [8].
The guidelines report that EGD/CS is useful when patients with KS have gastrointestinal symptoms or
positive hemoccult with suspected visceral KS involvement (i.e., multicentric KS of the other site) [8].
However, the guidelines do not indicate detecting SPMs in patients with KS. Furthermore, SPMs
in patients with CKS can occur metachronously from 1 to >15 years after the CKS diagnosis [11,12].
Iscovich et al. reported that in 37.7% (n = 23) of 61 patients, SPM occurred ≥5 years after the diagnosis
of CKS [12]. Hiatt et al. reported that 42% (n = 45) of 108 patients with CKS had SPM on long-term
follow-up (<1 to 19 years; average = 4.8 years) [7]. Remarkably, 24% of patients died of SPM, whereas
only 4% died of CKS [7]. Hjalgrim et al. reported that as SPM of CKS, 35 involved the digestive organs
and peritoneum (n = 35); among these, 82.9% (n = 29) occurred ≥ 1 year after the diagnosis of CKS [11].
Among the 35 patients, SPMs in the colon were found in 14 patients. Among them, 92.9% (n = 13)
experienced SPM > 1 year after the diagnosis of CKS [11]. No cancerous lesion was found in the
current case on EGD 3 years after primary KS treatment; however, the next EGD (3 years and 9 months
after treatment of the primary KS) detected gastric cancer. Based on the current case and a literature
review, we suggest that follow-up EGD/CS should be conducted at least 1 year after the diagnosis of
CKS, and follow-up EGD/CS after 3 years may be reasonable. Therefore, long-term follow-up with
EGD/CS is necessary for patients with CKS after the treatment.
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To detect SPMs or visceral KS in patients with KS, EGD/CS is a more useful approach than
positron-emission tomography (PET)/CT. PET/CT has been well-reported to detect SPMs in various
body sites of patients with primary cancer [42–45]. However, we recommend EGD/CS for these patients
for the following reasons: First, PET/CT may overlook SPMs because it potentially overlooks small-sized
upper gastrointestinal cancer and colon cancer. Yabuki et al. [46] and Suzuki et al. [47] reported that PET
or PET/CT tended to overlook the stages (T2, T1, and Tis) of upper gastrointestinal cancer because of the
low accumulation. By contrast, esophagogastroscopy could detect cases of cancer that were overlooked
by PET/CT [46]. Furthermore, small-sized colorectal lesions were significantly missed by PET/CT
based on 492 patients who underwent both PET/CT and CS [48]. Further, the physiological uptake
on the intestine masks colorectal lesions [49]. Conversely, EGD/CS has been reported to be useful for
patients with KS. Kim et al. reported the low detection ability of PET/CT for esophageal and stomach
SPMs after the treatment of head and neck SCC [50]. By contrast, for patients with KS, EGD could
detect hidden gastrointestinal lesions that were overlooked by the preceding PET/CT [51]. Second,
small-sized visceral KS may be overlooked by PET/CT in patients with KS [52]. Third, SPMs should be
detected as early as possible. Certainly, EGD/CS is more invasive and stressful than PET/CT [53–55].
However, as in the current case, skin and oral lesions could be directly observed, whereas stomach and
colon lesions should be detected and observed using an appropriate method.

4. Conclusions

We report a rare case of CKS associated with quadruple PMs. We suggest that EGD/CS should be
routinely performed during the follow-up of patients with KS. As SPMs are a crucial complication in
patients with KS, they should be detected as early as possible.
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