ACTA MEDICA LITUANICA. 2009. Vol. 16. No. 1-2. P. 47-51

© Lietuvos moksly akademija, 2009
© Lietuvos moksly akademijos leidykla, 2009
© Vilniaus universitetas, 2009

Multiple primary cancers: a case of successful treatment
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Background. Due to advances in early detection and treatment, oncology patients live far
longer; therefore, the diagnosis of multiple primary cancers is made more often.

Materials and methods. In this report, we present a case of a female who developed
primary ovarian carcinoma and colorectal cancer, breast carcinoma and cancer of ureter
and who was treated successfully with a combined modality treatment during an eighteen-
year period.

Results. Long-term treatment results of multiple primary cancers are still unknown.
Such cancers can occur because of the late sequence of treatment, the influence of life-
style factors, environmental exposures, host factors, and combinations of these influences.
The diagnosis of multiple cancers means that a patient will be treated with an aggressive
combined anticancer treatment. Our patient received a combined anticancer treatment
four times. Combined treatment allowed to cure ovarian, breast and rectal cancers in this
patient. However, there is an open question whether such an aggressive treatment may be
related to the occurrence of multiple cancers. It would be difficult to separate the long-term
risk of multiple cancers associated with anticancer therapy from undefined genetic predis-
position or co-carcinogenesis.

Conclusions. 1. Combined treatment is the most efficacious treatment of malignant
tumors. It did not cause severe long-term complications in this case. 2. No resistance to
cytostatics developed due to administration of long-term chemotherapy. 3. The increasing
rate of multiple primary cancers among successfully treated patients allows to maintain
that a constant observation of patients treated for cancer is needed.
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INTRODUCTION

Because of advances in early detection, supportive care and
treatment, the number of cancer survivors has tripled since
1971 and is growing by 2% each year (1). The 5-year relative
survival rate after a diagnosis of cancer has increased stead-
ily over the last few decades to reach almost 64% in the mid-
1990s (2). According to recent SEER (Surveillance, Epidemi-
ology, and End Results) data, 5-year relative survival rates
based on the follow-up of patients through 2004 are 66% (3).

With all these achievements, a new problem of multiple
primary cancers arose. The phenomenon of multiple pri-
mary malignant neoplasms in the same individual was first
described by Billroth at the end of the 19th century (4). Since
then, several cases of double or even triple primary malig-
nant neoplasms have been reported.

In earlier published articles, we found cases of multiple
primary tumours in children or in very young people treated
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for Hodgkin’s lymphoma or other childhood tumours. Later
on, we discovered more cases of second cancer in older pa-
tients and in patients treated for various types of cancer.

Commonly, primary multiple cancers are described as
two or more tumors of abnormal tissue. They vary in histo-
logical structure and may be found in the same or different
sites (5). They are not due to recurrence, progression or me-
tastases of the first cancer (6, 7).

Multiple primary cancers generally fall into two catego-
ries: synchronous, occuring at the same time (the SEER defi-
nition is within 2 months) and metachronous, when cancers
follow in sequence (more than 2 months apart) (8).

According to recent SEER data, 14% of newly diagnosed
cancers occur in patients with a previously diagnosed ma-
lignancy. This percentage is likely to rise as progress is made
in the early detection of cancer. Boice et al. reported that,
compared with the general population, patients with cancer
had a 31% increased risk of developing a second primary tu-
mour at the same site and a 23% increased risk of developing
a second tumour at a different site (7).

Second cancers can reflect the late sequelae of treat-
ment; the influence of lifestyle factors (e. g., chronic smok-
ing, drinking, sun exposures), environmental exposures,
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and host factors; and combinations of influences, including
gene-environment and gene—gene interactions (9, 10).

Tumors induced by anticancer treatment can develop
from radiotherapy and chemotherapy side effects. Radio-
therapy and anticancer drugs can affect DNA, modify gene
expression, thus leading to unstable genome and to abnor-
mal cell growth and differentiation (11).

MATERIALS AND METHODS

The goal of our paper is to represent a woman, born in 1948,
with several primary cancers. Till her first diagnosis of can-
cer she felt quite well. Her father had a history of gastric can-
cer, her sister was ill with colorectal cancer, grandmother
had a gynecological malignancy, and a niece had a history of
uterine and ovarian cancer.

For the first time the diagnosis of cancer was made in
March 1986 when she, at the age of 40 years, underwent
surgery for ovarian cysts diagnosed by ultrasound. Extir-
pation of the uterus with adnexes and omentectomy were
performed. Histologically, cystcarcinoma from mucous cyst
was confirmed. The patient was diagnosed with stage I (T1,
NO, M0) carcinoma of the right ovary. From April till May
she was treated with external beam radiotherapy by Co60.
The lower pelvis was irradiated with two opposite 22-16 cm
anterior and posterior gynecological fields (1.5 Gy/d, 5 times
per week) up to the total dose of 39 Gy.

In June of the same year, adjuvant chemotherapy was
started with the anticancer drug Lofenal (Lophenalum, N-
((4-(bis(2-chloroethyl)amino)phenyl)acetyl)-dl-phenyla-
lanine), which was produced at the Institute of Oncology,
Vilnius University. The total dose of Lofenal was 15 g.

In accordance with protocols practiced at that time at the
Institute of Oncology, the maintenance polychemotherapy
was allocated. From September 1986 until April 1989, main-
tenance chemotherapy with Cyclophosphamide (total dose
3.2 g) and 6 cycles of LTFV regimen with intervals every 2,
then 6 months was prescribed. One cycle consisted of Thi-
otepa 20 mgi/v, 5-Fluoruracil 2 gi/v, Vincristine 2 gi/v,
Lofenal 0.3 g 1 tab. orally once a day.

In 1989, after the treatment a complete remission was
stated. She was observed carefully in the outpatient de-
partment during the next years. There is no evidence of
recurrence or metastases of ovarian cancer at the time of
reporting.

Seven years later (January, 1995) the patient arrived to
the Institute of Oncology with the complaint of bloody and
mucous stools and abdominal pain. During the examina-
tions, rectoromanoscopy was performed and a bleeding out-
growth involving 2 / 3 of the colon space diameter was found.
On 2 February 1995, resection of the rectosigmoid part with
end-to-end anostomosis was carried out. Histological exam-
ination showed adenocarcinoma mucoides. The diagnosis of
rectal carcinoma stage III (T3, N1, M0) was made. Regard-
ing to comorbidities, no radiotherapy was given.

After surgery, six cycles of Mayo adjuvant chemother-
apy and maintenance chemotherapy with Ftorafur was
administered. She received total doses of 5-FU 24 g, Leu-
covorin 2.25 g, and Ftorafur 150 g. Till now, follow-up ex-
aminations have not shown any progression of the disease.

In November 1999, bilateral mammograms were made
and revealed a polycyclic 3 x 2.5 cm high density mass in
the lower-inner quadrant of the left breast. A fine-needle
aspiration of the lump was performed, and the cytological
material was interpreted as a carcinoma. In December 1999,
the patient underwent left modified radical mastectomy. The
histopathological report was an infiltrating ductal adeno-
carcinoma without lymph node involvement. No hormone
receptors or HER2 status were detected. The diagnosis was
carcinoma of the left breast, stage II (T2NOMO). Since a 3-cm
tumor was localized in the medial lower quadrant, the adju-
vant treatment included distant beam radiotherapy (40 Gy
to the left parasternal area; 40 Gy to the left neck and su-
praclavicular area; 38 Gy to the left axillary area and 40 Gy
to the postoperative scar), and oral Tamoxifen (20 mg / day)
was provided. Hormonal therapy was suspended in Septem-
ber 2003 because of a venous thrombosis. Chemotherapy
was postponed due to persistent thrombocytopenia and leu-
copenia. In July 2000, chemotherapy according to the CMF
(Cyclophosphamide, Methotrexate, 5-FU intravenously)
regimen was begun, but after the first CMF cycle the patient
refused the further chemotherapy.

The patient remained asymptomatic till January 2004
when she arrived to the Hospital of Vilnius University, Ne-
phrology Division with a complaint of pain in the left waist
region. After examining, the left enlarged ureter and left
hydronephrosis were found. She subsequently underwent a
resection and plastic of the left ureter (with neoimplanta-
tion) m.Boari. The pathological features revealed moder-
ately differentiated (G2) transitional cell carcinoma. So, a
diagnosis of ureteral carcinoma, stage II (pT2NOMO) was
made. Later, in October 2004, excretory urography showed
the non-functional left kidney, and left nephrectomy was
performed.

Since then, the patient was kept at a close watch at the
Institute of Oncology. She was well without signs of disease
till 2008.

In September 2008, after a CT scan was done, a meta-
stasis in the liver was suspected. In October 2008, liver mass
biopsy was performed under the ultrasound control. The pa-
thology report answer was a metastasis of the ureteral car-
cinoma in the liver. After the abdominal CT scan had been
repeated (2008 12 01), a solitary hypervasculated metastasis
in the 5th-6th segment of the liver was described (Fig. 1). On
2 December, 2008, percutaneous radiofrequency ablation of
the liver metastasis in the 5th-6th segment was performed.
No complications were observed.

Control CT scan demonstrated a sufficient ablation with
no local or distant progression (Fig. 2). The patient was sent
to the medical oncologist to decide about chemotherapy.
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Fig. 1. CT scan shows metastasis in the liver

Fig. 2. (T scan shows sufficient ablation of the metastasis in the liver

DISCUSSION

In this report, we present a female who developed primary
ovarian carcinoma and metachronous colorectal cancer,

Table 1. Short summary of all cancers in this case

breast carcinoma and carcinoma of the ureter within an
eighteen-year period. The interval between the first two pri-
mary neoplasms was 9 years, the subsequent intervals were
4 and 5 years (Table 1).

What was the cause of developing multiple primary can-
cers in this case? The patient received various types of an-
ticancer treatment: she was treated with radiotherapy two
times, underwent several chemotherapy regimens with dif-
ferent drugs including Lofenal, Thiotepa, 5-FU, Vincristine,
Ftorafur, Cyclophosphamide, Methotrexate, and hormonal
therapy with Tamoxifen. Aggressive combined treatment
was efficacious in this case. No resistance to chemotherapy
or severe long-term complications developed. The only pos-
sible complication that can be mentioned is development of
several primary cancers, but such risk always exists when an
aggressive anticancer treatment is administered.

Looking for data on similar cases, we have found that sec-
ond cancers occure in 5% of ovarian cancer survivors (12).
Travis et al. performed a study (13) with the aim to quan-
tify the risk of second malignancies among 32,251 women
with ovarian cancer, including 4,402 10-year survivors,
reported to selected population-based registries within the
United States. Significantly increased risks were observed
for all solid combined tumours and for cancers of the co-
lon, rectum, breast, bladder, and eye. Significantly elevated
risks of solid tumours developed one year after the diagno-
sis of ovarian cancer and persisted throughout the follow-up
period. Based on the results of this study, about one in five
women with ovarian cancer would be expected to develop a
new malignancy within two decades. In Travis’ study, radio-
therapy was associated with cancers of the connective tis-
sue, bladder, and possibly pancreas.

Another study revealed very similar findings (14). In this
study, the Stockholm-Gotland Cancer Register was used to
evaluate the risk of developing second primary malignan-
cies (SPM) in women diagnosed with cancer of the uterine
cervix, uterine corpus and ovaries during the period 1958-
1992. Among 5060 patients with ovarian cancer, 379 SPM
were found (SIR 1.49; 95% CI 1.34-1.64). Increased risks of
cancer of the colon, rectum, breast, uterine corpus, bladder
and leukemia were observed.

Genetic and reproductive factors predisposing to ovarian
cancer may have contributed to an elevated risk of breast and
colorectal neoplasms and possibly ocular melanoma. Thus, ex-
cess malignancies following ovarian cancer represent compli-
cations of curative therapies and / or underlying susceptibility
states that have etiological and clinical ramifications (13).

Cancer site | Date of diagnosis | Stage of cancer

Methods of treatment Time to subsequent cancer

1. Ovarian cancer 1986 Stage Surgery + radiotherapy + chemotherapy 9 years
2. Colorectal cancer 1995 Stage lll Surgery + chemotherapy 4 years
3. Breast cancer 1999 Stagelll Surgery + radiotherapy + chemotherapy 5 years
4. Ureteral cancer 2004 Stagelll Surgery ?
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Cancer of the rectum could be caused by radiotherapy,
since there are data about radiation-induced rectal cancer
(15). Radiotherapy increases the risk of cancer occurrence
in another site than primary cancer. The risk grows with the
time after treatment. The probability of second cancer deve-
lopment depends on the histology of irradiated tissues, total
irradiance dose and other unfavourable factors, such as pa-
tient’s age, additional chemotherapy and others (16). How-
ever, cancer of the rectum can be associated with hormonal
factors or diet habits.

We can suggest that breast cancer has developed due to
similar ethiological factors. Breast and ovarian cancer are
reported to share several associations, such as genetic and
hormonal factors, which may contribute to an increased risk
of a second primary breast or ovarian cancer. Women with a
history of breast cancer have a twofold higher risk of devel-
oping a subsequent ovarian cancer and those with a history
of ovarian cancer have a 1.5 times higher risk of developing
a subsequent breast cancer (17).

The occurrence of the other cancers found in this patient
may also be linked to her predisposition to malignancy. The
family history of this patient can be important because it is
the strongest risk factor for ovarian cancer. Three clinical
manifestations of hereditary ovarian cancer have been rec-
ognized: (1) “site-specific” ovarian cancer, (2) the breast and
ovarian cancer syndrome, and (3) the hereditary nonpolypo-
sis colorectal cancer (HNPCC; Lynch II) syndrome. The first
two groups are associated with germ line mutations in the
BRCA1 and BRCA2 tumor suppressor genes. BRCA1 gene mu-
tation carriers have a 60-85% (tenfold) increased lifetime risk
of breast and 40-60% (30-40-fold) increased risk of ovarian
cancer. Individuals with mutations in the BRCA2 gene are at
slightly lower risks of ovarian and breast cancer as compared
with the previously mentioned population. Lynch II syndrome
is associated with germ line mutations in the DNA mismatch
repair (MMR) genes, primarily hMLH1 and hMSH2. Fami-
lies with this syndrome are characterized by a high risk for
developing ovarian, breast, colorectal, endometrial, stomach,
small bowel, renal and ureteral cancers. It has been noticed
that hereditary ovarian cancers have a distinctly better clini-
cal outcome with a longer overall survival and recurrence-
free interval after chemotherapy than sporadic cancers. Other
important clinical genetic predispositions include Cowden,
Li-Fraumeni and Peutz-Jeghers symdromes (18, 19). Unfor-
tunately, the genotype of this patient is unknown.

Among other cancer risk factors, in this patient obesity
should be mentioned. Besides, she denied alcoholism, smok-
ing.

It is difficult to make a final conclusion about the rea-
son for developing multiple primary cancers in this case. It
would be difficult to separate from the long-term risk associ-
ated with anticancer therapy, undefined genetic predisposi-
tion or co-carcinogenesis (20).

However, further studies concerning the role of com-
mon etiology, for instance hereditary and hormonal factors,

also studies for clarifying the carcinogenic risks associated
with modern therapies for cancer, are needed to increase the
knowledge on the etiology of second primary malignancies
(14, 20).

An increased awareness is necessary in patients treated
for cancer, as the risk of developing a second primary malig-
nancy may exist for many years. Patients should be followed
clinically, with appropriate investigations initiated promptly
and based on reported symptoms (20).

Our patient was followed carefully by various special-
ists for many years. The instrumental tests were performed
constantly. Also, from 1997 tumor markers (CA 19-9, CEA,
CA 125, CA 15-3) were repeated. It should be mentioned
that they always remained within normal limits. Thus, new
cancers were diagnosed at early stages and treated appro-
priately.

Our case corresponds to malignancies which usually de-
velop after ovarian cancer treatment. But this case is unique
in the sense that even three second primary cancers devel-
oped after ovarian cancer. The first three cancers were of
benign course, with no metastases or recurrence. Only the
last one, cancer of the ureter, had solitary liver metastases.
After the successful treatment of the first malignancy (ovar-
ian cancer) the patient has survived 18, after rectal cancer
14 and after breast cancer 10 years. Moreover, the patient,
despite the aggressive treatment (chemotherapy, radiother-
apy, multiple surgery), is still in good general condition and
free of any symptoms.

The future of this patient is unknown. Will there be a re-
currence of any tumours or maybe another primary cancer
will occur?

CONCLUSIONS

1. Aggressive combined treatment is the most efficacious
treatment of malignant tumours.

2. A combination of aggressive treatment modalities did
not cause severe long-term complications in this case.

3. No resistance to cytostatics developed due to adminis-
tration of long-term chemotherapy.

4. The increasing rate of multiple primary cancers among
successfully treated patients allows to maintain that a con-
stant observation of patients treated for cancer is needed in
order not only to detect metastases or recurrence as early as
possible, but also to notice second cancer in time.
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SEKMINGO DAUGYBINIU PIKTYBINIU NAVIKU
GYDYMO KLINIKINIS ATVEJIS

Santrauka

Labai pageréjus piktybiniy naviky ankstyvai diagnostikai, daugybi-
niai piktybiniai navikai nustatomi vis dazniau, o specifinis gydymas
gerokai pailgina onkologiniy ligoniy gyvenima.

Medziaga ir metodai. Siame straipsnyje pristatome ligos
istorija moters, kuriai per 18 mety issivysté keturi pirminiai
navikai - kiau$idZiy, storosios Zarnos, kraties ir §lapimtakio, sék-
mingai gydyti taikant kombinuotus gydymo metodus.

Rezultatai. Daugybiniy pirminiy piktybiniy naviky ilgalaikiai
gydymo rezultatai vis dar neZinomi. Sie navikai gali atsirasti kaip
taikyto prie$vézinio gydymo pasekmé, taip pat gali bati nulemti
gyvenimo bado, iSorés veiksniy ar individualiy paciento savybiy.
Diagnozavus daugybinius navikus, ligoniui skiriamas agresyvus
kombinuotas prie$véZinis gydymas. Minétai pacientei 4 kartus taiky-
tas agresyvus kombinuotas gydymas padéjo i$gydyti ligone nuo kiau-
$idziy, kraties ir storosios Zarnos vézio, ta¢iau lieka neaisku, ar toks
agresyvus gydymas néra susijes su daugybiniy naviky atsiradimu.
Labai sudétinga yra atskirti ilgalaike rizika atsirasti daugybiniams
navikams, susijusig su prie$véziniu gydymu, nuo genetinio polinkio
ir kokancerogenezés veiksniy.

I$vados. 1. Kombinuotas gydymas yra efektyviausias navikiniy
ligy gydymo biidas. Siuo atveju jis nesukélé ilgalaikiy gydymo kom-
plikacijy. 2. Pakartotiné ilgalaiké chemoterapija nesukélé rezistentis-
kumo citostatikams. 3. Daugybiniy naviky skai¢iaus augimas tarp
sekmingai i§gydyty ligoniy leidzZia teigti, kad véZiu sirgusius pacien-
tus btina nuolat stebéti.

Raktazodziai: daugybiniai pirminiai navikai, sékmingas pries-
vézinis gydymas



