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Abstract

Considering that the incidence of colorectal (CRC) and prostatic cancer (PC) increases with age, metachronous and
synchronous tumors can often affect the same patient. Despite the importance of this subject for the diagnosis and
management of oncologic patients, in medical literature the data are scarce. The aim of the study was to evaluate the
incidence and the characteristics of double/multiple primary malignant tumors (D/MPMTs) with colorectal and prostatic
origin, in patients admitted to a reference hospital in West Romania. A 4-year retrospective observational study
(2016-2019) was conducted by analyzing the medical records of all patients admitted in the hospital. Demographic and
clinical data, as well as tumor-related parameters, were extracted. We identified 413 consecutive hospitalized patients
with PC, and 21 (5%) of them also had a primary CRC. At the time of diagnosis, the mean age of the patients with PC
was 71.2 = 6 years, and 71.8 = 10 years for patients with CRC. Synchronous PC and CRC tumors were identified
in 3/21 cases and metachronous tumors in 18/21 cases. Prostate cancer was the first tumor to be diagnosed in 13/18
cases and CRC in 5/18 cases. The most frequent subtype of PC was acinar adenocarcinoma (90%) and for CRC
cases, conventional adenocarcinoma (90%). Prostate and colorectal cancers tend to co-occur in a single patient. The
diagnosis of one of these two types of tumors should imply the screening for the other one, because these patients
require a multidisciplinary and personalized approach.
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phenomenon of double/multiple primary malignant
tumors (D/MPMTs), it should come as no surprise that
PC and CRC could be identified in the same patient, in a
synchronous or metachronous manner.

Introduction

The incidence of prostate cancer (PC) and colorectal can-
cer (CRC) increases with age (Nash et al., 2012), PC

being diagnosed at a mean age of 66 years, while CRC at
amean age of 65 years (Rawla, 2019; Rawla et al., 2019).
The last two—three decades have brought an improvement
in the survival of patients diagnosed with PC and CRC
due to the early detection of neoplasms through screening
programs, to refining diagnostic techniques and to the use
of new therapies (Das, 2017; Herrmann et al., 2013;
Howe, 2003; Vogt et al., 2017). For these reasons, to
which is added the increasing knowledge of the

The incidence of D/MPMTs in which one of the
tumors was PC varies between 1.14% (Jin et al., 2014)
and 8.7% (Weir et al., 2013), while the cases in which one
of the multiple tumors was a CRC had an incidence up to
19.9% (Halamkova et al., 2021). A Dutch study that
included almost 430,000 patients diagnosed with at least
one form of cancer reported a prevalence of 7% for mul-
tiple malignancies, and 0.3% for the association of PC
with CRC (L. Liu et al., 2011). If we take into account
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only the association of PC with rectal cancer, the inci-
dence varied between 0.4% and 0.5 % (Kavanagh et al.,
2012; Sturludottir et al., 2015), increasing to 1% for PC
and rectosigmoid cancer (Jacobs et al., 2020). These
cases represent a challenge for the physicians who man-
age them.

The present work started from the observation that
some patients were diagnosed, simultaneously or after a
certain interval of time, with CRC and PC, with some-
times unusual situations in which one of the tumors was
diagnosed, in the case of synchronous tumors. Given that
the issue of D/MPMTs is becoming increasingly impor-
tant and relevant and that, to our knowledge, in the medi-
cal literature the data on this association are scarce, this
study aimed to analyze cases of D/MPMTs with colorec-
tal and prostatic origin, in a retrospective observational
study that covered a time interval of 4 years.

Materials and Methods

The present study was performed in line with the princi-
ples of the Declaration of Helsinki and approved by the
Ethics Committee of Emergency County Hospital
Timisoara (34/19.08.2020). The data collected retrospec-
tively did not contain personal information; therefore,
there was no need of informed consent to participate.

First, we identified all patients diagnosed with PC in
the Urology and Pathology departments of the Emergency
County Hospital from Timisoara (SCJUPBT), over the
time span of 2016-2019. “Prostate cancer,” “prostatic
cancer,” and “prostatic adenocarcinoma” were the key-
words used to search the database.

In the cohort of patients identified with PC, we
searched those patients who also had a diagnosis of CRC.
“Colon carcinoma,” “rectal carcinoma,” “colorectal car-
cinoma,” and “colorectal adenocarcinoma’ were the key-
words used to search in patient’s personal history and
hospital records of those patients identified with PC.

The inclusion criteria were male patients with PC
diagnosed in our hospital between 2016 and 2019, who
also had a diagnosis of CRC. The exclusion criteria were

EEINT3

the cases in which one of the tumors turned out to be
benign, and CRC or PC diagnosed at autopsy.

For all these cases, the following data were extracted
from the patient’s medical record: for PC—date of diag-
nosis, age at the time of the diagnosis, the blood level of
prostate-specific antigen (PSA) at diagnosis, the type of
specimen in which PC was diagnosed (core-needle
biopsy [CNB], transurethral resection of the prostate
[TURP], radical prostatectomy [RP], or other speci-
mens); the Gleason score (GS), grade group (GG), the
most advanced stage determined throughout the course
of the disease, for cases where this was possible, accord-
ing to American Joint Committee on Cancer (AJCC)—
Tumor, Lymph Nodes, Metastases (TNM) classification,
7th (Edge et al., 2010) and 8th edition (Amin et al.,
2017); for CRC—date of diagnosis, age at the time of the
diagnosis, number and location of colorectal tumors, his-
tologic subtype, tumor grade (G), pathologic stage
(pTNM), according to AJCC TNM classification, 7th
(Edge et al., 2010) and 8th (Amin et al., 2017) edition.
Right-sided tumors were considered tumors originating
proximally to the splenic flexure (from caecum, ascend-
ing colon, transverse colon), whereas left-sided tumors
were considered tumors originating from the descending
colon, sigmoid, and rectum (Iacopetta, 2002). Statistical
analysis was performed using Excel software (Microsoft
Office 365 Suite).

To classify tumors as D/MPMTs, we used Warren
and Gates’ criteria (Warren, 1932): (a) each tumor
should be malignant, (b) each tumor should be histo-
logically distinct, (c) the possibility that one is metasta-
sis of the other must be excluded. Two or more
neoplasms identified simultaneously within the same
patient or within 6 months after the initial diagnosis
were considered synchronous cancers, while metachro-
nous tumors were defined as cancers occurring more
than 6 months apart (Das, 2017; Lv et al., 2017).
Metachronous tumors were further subclassified as
early if has occurred within the first 3 years after the
initial tumor, and as late if they occurred after 3 years
(Chen & Sheen-Chen, 2000).
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Results

From a total of 413 patients with PC identified from the
database of SCJUPBT between 2016 to 2019, 21 patients
(5%) also had CRC. Epidemiological and pathological
characteristics of the patients are presented in Tables 1
and 2.

At the time of PC diagnosis, patients were aged
between 53 and 80 years with a mean age of 71.2 years
(standard deviation [SD]: 6 years), and at the time of
CRC diagnosis, patients were aged between 39 and 86
years with a mean age of 71.8 years (SD: 10 years).

The majority of cases (18 cases—=85.7%) were meta-
chronous tumors, and only three cases (14.3%) synchro-
nous tumors. The 18 metachronous tumors were then
classified as “early metachronous tumors”—nine cases
(50%), with a mean time span of 23.6 months (SD: 9
months) between the diagnosis of the two tumor types
(7-36 months) and “late metachronous tumors”—nine
cases (50%) with a mean time interval of 110.6 months
(SD: 101 months) between the diagnosis of the two tumor
types (52-374 months). Among these patients, PC was
the first tumor to be diagnosed in 13/18 cases (72.2%),
while CRC was the first tumor in 5/18 cases (27.8%).
Among 18 patients with metachronous tumors, six under-
went RT for PC. Information regarding the treatment of
PC was not available for 12 patients. In the synchronous
tumor group (three cases), the mean age at the time of
diagnosis was 67.3 years (SD: 6.2 years), and the interval
between the two diagnoses was between 1 month and 5
months long, with an average of 3 months. In two of the
D/MPMT cases identified in our study, one synchronous
and one metachronous, PC was reported in the rectal
resection specimen as a tumor invading the outer layers
of the rectal wall, in the synchronous case with metastatic
involvement of two perirectal lymph nodes. Neither of
these two cases had serum PSA determined before sur-
gery and in both cases the Gleason score was 9.

PC diagnosis was histologically confirmed in 14 cases
by CNB, in five cases by TURP, in one case in rectal
resection specimen, and for one case this information was
not available. Serum PSA level was 8.4-60 ng/ml at the
time of the diagnosis, with a mean value of 29.5 ng/ml
(SD: 16 ng/ml). In nine out of the 21 patients from our
research, PSA levels were not registered. Nine cases of
PC could be staged and were classified as follows: three
cases—stage I and six cases—stage I1I-IV.

Out of the 21 PC cases, 20 were acinar type and only
one case had an association of acinar and ductal adeno-
carcinoma. The Gleason score ranged between 6 and 10,
with a mean value of 7.5 and we noticed the following
distribution regarding the grade groups: two cases—
grade group I, 10 cases—grade group II, one case—grade
group III, one case—grade group 1V, five cases—grade
group V (four cases with Gleason score 9 and one case

with Gleason score 10). The patient with PC with mixed
histological features had a Gleason score of 7 (3+4)/
grade group 2 for the acinar component and a Gleason
score of 8 (4+4)/grade group 4 for the ductal component
of adenocarcinoma. For one patient who was diagnosed
with PC in another hospital, Gleason score and grade
group were not available.

Regarding the CRC, in four cases the carcinoma was
located in the right colon (the ascending and transverse
colon, each with two cases), and in 17 cases the left colon
was affected, including five cases of rectal carcinoma.
Four of the 21 patients with CRC and PC had more than
two primary malignant tumors as follows: one patient,
suspected of Lynch syndrome, apart from PC had three
metachronous colon cancers (two in the left colon and
one in the right colon); two patients presented each two
synchronous CRC (for one case both tumors involved the
left colon, and for the other case, tumors developed in the
left colon and rectum) in association with PC; and the last
patient was diagnosed with CRC, PC, and high-grade
papillary urothelial cancer of the urinary bladder.

The vast majority of CRC was adenocarcinomas not
otherwise specified (ADK NOS) (18 cases), a single
tumor was mucinous adenocarcinoma, and two patients
presented each two synchronous colonic tumors: muci-
nous adenocarcinoma and ADK NOS, respectively, two
ADK NOS. Considering tumor grade, most CRC (16
cases) were moderately differentiated (G2), two tumors
were poorly differentiated (G3), and one tumor was well
differentiated (G1). Two out of the three cases with dou-
ble/multiple colon carcinomas were scored differently for
each intestinal tumor: G2 and G3, respectively, Gl and
G2. Concerning the depth of intestinal wall infiltration,
two cases were pT1, four cases pT2, seven cases pT3, and
six cases pT4. For one out of the two cases with synchro-
nous CRC, intestinal tumors were evaluated as pT1 and
pT2 and for the other one, both tumors were pT4a. After
lymph node assessment, 12 cases were classified as pNO,
four pN1, four pN2, and one case as pNx (no information
regarding lymph node status was available for the case of
malignant polyp).

In conclusion, all cases of CRC were classified as fol-
lows: four stage I, seven stage I, five stage 11, and two
stage IV tumors. The two cases with double primary
tumors (DPTs) of the colon were reported based on the
most advanced stage, resulting one stage II and one stage
IIT tumor. The only case with no information regarding
the lymph node involvement was not staged. Fifteen of
the 21 patients were alive at the study endpoint, while six
patients were deceased.

Discussion

The incidence of D/MPMTs has risen in the last decades
(Testori et al., 2015; Vogt et al., 2017), being reported in
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Table 2. Summary of the Results.

Parameter

Results

Lot no.
Total no. of patients with D/MPMT: PC and CRC (%)
Synchronous tumors:
Metachronous tumors:
PC diagnosed first
CRC diagnosed first

PC Mean (= SD) age at the time of diagnosis

Mean (= SD) PSA value
Diagnostic procedure

Mean Gleason score (= SD)*
Group grade*

Stage

CRC
Tumor site

Histologic grade

Stage

Mean (= SD) age at the time of diagnosis

413 patients with PC

21| patients (5%)

3 cases

I8 cases

13/18 patients

5/18 patients

71.2 = 6 years

295+ 16

14 CNB

5 TURP

| rectal resection specimen

| undetermined

75 1

2 grade group |

10 grade group Il

| grade group lll

| grade group IV

5 grade group V

3 stage |

6 stage llI-IV

12 cases were not pathologically staged

71.8 £ 10 years

4 right colon

17 left colon (5 rectal carcinoma)

| well differentiated (G1)

|6 moderately differentiated (G2)

2 poorly differentiated (G3)

2 cases with double colon carcinomas (G|
& G2, respectively G2 & G3)

4 stage |

8 stage |l

6 stage llI

2 stage IV

| case could not be staged

Note. *One patient had two histologic patterns of prostate carcinoma, one with Gleason score 7 (grade group Il) and one with Gleason score 8

(grade group IV). For another patient, we did not know the Gleason score.

D/MPMT = double multiple primary malignant tumor; PC = prostate cancer; CRC = colorectal cancer; SD = standard deviation; CNB = core

needle biopsy; TURP = transurethral resection of the prostate.

the range of 2%—17% of cases by some authors (Vogt
et al., 2017). The rate of multiple tumors is up to 40%
higher if the analysis targets specialized oncology centers
(Howe, 2003), where the follow-up of patients already
diagnosed with a malignant tumor is more rigorous.

Our focus lies not in analyzing the general D/MPMTs
incidence, but the D/MPMT cases where PC and CRC
have been diagnosed in the same patient. We chose to
study these two types of cancer because they are among
the most frequent neoplasms diagnosed in male popula-
tion, following lung cancer, in Romania and in the major-
ity of developed countries (Ferlay et al., n.d.) and due to
the observation that these two types of tumors tend to co-
occur within the same patient. This association requires a

particular management of the patient in order to identify
a therapeutic strategy to cover both forms of tumors,
without unacceptable side effects (Vogt et al., 2017).

The incidence of D/MPMTs with prostate and colorec-
tal origin varies considerably depending on the inclusion
criteria, the size and characteristics of the cohort, the
involved anatomical region of the large bowel, and the
length of the follow-up (Table 3) (Jacobs et al., 2020;
Kavanagh et al., 2012; L. Liu et al., 2011; Sturludottir
et al., 2015). Compared with Sturludéttir et al., who ana-
lyzed the association between PC and rectal cancer over a
period of 16 years, Jacobs et al. reported a twofold higher
incidence for synchronous PC and rectosigmoid cancer
over a period of 20 years (Jacobs et al., 2020; Sturludottir
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Table 3. Summary of the Previously Published Articles Cited in This Paper, Which Address the Issue of Multiple Primary
Malignant Tumors With Prostate and Colorectal Origin.

No. of  No. (%) of Patients  No. (%) of No. (%) of Classification Used
Year of Patients With Multiple Synchronous  Metachronous  for Synchronous and
Authors Publication  Included PC and CRC cases Cases Metachronous Tumors
Terris & Wren 2001 20 4 (20%) 3 (75%) I (25%) NA
Murray et al. 2004 112 5 (4.5%) NA NA NA
Mourra et al. 2005 234 3 (1.3%) | (33%) 2 (66%) NA
Hoffman et al. 2008 29,266 1,710 (5.8%) NA NA SEER
Nieder et al. 2008 243,082 883 (0.3%) NA NA SEER
Rapiti et al. 2008 1,134 19 (1.6%) NA NA IARC
Lin et al.* 2011 3 3 3 0 NA
Liu et al. 2011 424,340 1,547 (0.3%) NA NA IARC
Kavanagh et al.# 2012 3,425 12 (0.4%) 9 (75%) 3 (25%) 3 months interval
Sharp et al. 2012 451 18 (3.9%) 5 (27%) 13 (73%) NA
Van Hemelrijck# 2012 72,613 1,368 (1.9%) 3(0.3%)  1,365(99.7%)  SEER
Sturludottir et al.# 2015 29,849 157 (0.5%) 29 (18%) 128 (82%) NA
Testori et al.* 2015 | I I 0 6 months interval
Kamiyama et al.* 2016 | I I 0 NA
Villegas-Otiniano et al.* 2018 | | I 0 NA
Jacobs et al. 2020 31,883 330 (1%) 54 (16%) 276 (84%) 12 months interval
Halamkova et al. 2021 1,174 28 (2.3%) 7 (25%) 21 (75%) 6 months interval

Note. Studies marked with * are case reports or case report series.

For studies marked with #, the numbers represent only cases of colon or rectal cancer.
NA = not available; PC = prostate cancer; CRC = colorectal cancer; SEER = Surveillance, Epidemiology, and End Results program; IARC =

International Agency for Research on Cancer.

et al., 2015). Another study from Czech Republic showed
that 2.3% of patients diagnosed with CRC between 2003
and 2013 and followed until 2018 developed PC
(Halamkova et al., 2021), in line with a Swedish study
that has shown that 1.9% of those over 72,000 patients
have associated colon cancer and PC (Van Hemelrijck
et al., 2012). The incidence of 5% for D/MPMTs identi-
fied in our study is significantly higher compared with the
aforementioned studies.

First described by Billroth in 1889 (Billroth, 1889)
and then defined by Warren and Gates (Warren, 1932), D/
MPMTs can be divided into two categories: (a) synchro-
nous, meaning the cancers occur simultaneously (within
2 months according to the SEER definition) (SEER,
1998); and (b) metachronous, with the cancers following
a subsequent path (more than 2 months apart). Another
classification system suggest a time frame of 6 months
(Das, 2017; Lv et al., 2017) or even 12 months (Jacobs
et al., 2020) to separate the two tumor categories. We
chose the 6-month time frame to differentiate the syn-
chronous tumors from the metachronous ones and the
3-year period to separate the early metachronous from the
late ones.

In our case series, we identified a significantly higher
metachronous tumor percentage than the synchronous
one (85.7% vs. 14.3%), with an initial PC diagnosis in
72.2% of the cases, in accordance with other literature

data that reported that the ratio of synchronous to meta-
chronous tumors is definitely in favor of the metachro-
nous ones, regardless of the location of the tumors (Tziris
et al., 2008). If it is to be referred strictly to metachronous
prostate and colorectal tumors, Jacobs et al. (2020)
noticed that most cases of D/MPMTs (84%) with one of
the tumors being PC and the second one being rectosig-
moid cancer were metachronous tumors, with the PC
tumor being the first one detected more frequently (59%
of the cases) (Jacobs et al., 2020).

Double/multiple primary malignant tumors in which
PC co-occurred with CRC were the most common asso-
ciation in the group of synchronous tumors (26%) in a
Spanish study from 2010 (las Heras Alonso & Gelabert
Mas, 2010), and it is estimated that they will be more and
more common with the prolongation of life expectancy
and the improvement of diagnostic methods for the two
neoplasms (Seretis et al., 2014). In another study,
Kavanagh et al. analyzed 2,580 PC and 845 rectal cancer
cases over a period of 11 years and reported that 75% of
cases with double primary cancers of prostate and rectum
were synchronous tumors (Kavanagh et al., 2012). This
aspect was noted in our study as well, where 66.67% of
the synchronous cases associated PC with rectal cancer.

Terris and Wren (2001) reported that about one-sixth
of patients over the age of 50 and life expectancy greater
than 10 years, diagnosed with rectal cancer, have been
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identified with synchronous PC by screening for this neo-
plasia. This aspect suggest that all patients diagnosed
with rectal cancer should be carefully investigated for a
possible synchronous PC because treating rectal cancer
by anterior abdominoperineal resection (APR) makes
digital rectal examination (DRE) or transrectal CNB of
the prostate impossible, requiring a transperineal
approach, which is much more difficult (Murray et al.,
2004). Furthermore, considering the observations of
Sharp et al. (2012), that over 3% of newly diagnosed PC
patients have asymptomatic synchronous CRC, screening
colonoscopy in patients with PC seems indicated, espe-
cially if they have not had such an investigation in the last
3 years.

To establish the correct diagnosis of colorectal and
prostate synchronous malignant primary tumors is much
more complicated than that of metachronous tumors,
from several points of view. The most important is the
documentation of the two types of tumors, as there are
cases of PC that have infiltrated the rectum, misdiag-
nosed as rectal tumors, and implicitly as synchronous
tumors (Bowrey et al., 2003). There is the opposite situa-
tion, when CRC invades the prostate (Osunkoya et al.,
2007), being diagnosed as a primary prostate tumor. For
the diagnosis of synchronous CRC and PC, imaging and
paraclinical investigations are of real use. It is estimated
that routine staging by magnetic resonance imaging
(MRI) for patients with rectal cancer will diagnose more
patients with PC and consequently increasing numbers of
patients with synchronous PC and rectal cancer
(Kavanagh et al., 2012). In addition, serum levels of car-
cinoembryonic antigen (CEA) and PSA are useful for
detection/confirmation and for the follow-up of the CRC
and PC, respectively, with the mention that the marker
associated with one tumor may increase secondary to RT
administered for the other one (Gripp et al., 2000; Nash
et al., 2012) and that direct invasion of the prostate by
rectal cancer could increase serum PSA level (Lin et al.,
2011). Serum PSA was not determined before surgery in
the two cases from our study, where poorly differentiated
PC invaded the rectal wall. In these cases, PC was not
clinically suspected, but if PSA levels would have been
measured, a suspicion of a PC could have been raised. In
one of these two cases, PC was detected incidentally, dur-
ing the histopathological examination of the rectal resec-
tion specimen, as a tumor infiltrating from the outer
layers of the rectal wall, aspects reported by other authors
as well (Mourra et al., 2005; Murray et al., 2004). Bowrey
et al. (Bowrey et al., 2003) noticed that in only two out of
the six cases of rectal invasion by PC, the PC was sus-
pected when the patient presented with digestive symp-
toms. For the two cases in which PCs invaded the
colorectal wall, Gleason score was 9, in accordance
with other data reporting that most PC invading the

colorectum are generally poorly differentiated, with a
Gleason score between 8 and 10 (Lane et al., 2008).

The invasion of the rectum by a PC is reported at vary-
ing rates, from 0.1% (Tang et al., 2017) to 4% and even
up to 12% (Bowrey et al., 2003), with higher values in
autopsy studies (Arnheim, 1948). The rectal involvement
in PC can occur via several routes: through direct inva-
sion into the rectum through Denonvilliers fascia (Abbas
et al., 2011), through lymphatic vessels (Murray et al.,
2004), through hematogenous metastasis (Z. H. Liu et al.,
2015), or through an extremely uncommon way—implan-
tation of PC cells during the transrectal CNB of the pros-
tate (Vaghefi et al., 2005). The extension of the PC to the
perirectal lymph nodes, documented in our study in one
of the simultaneous synchronous tumor cases, with the
invasion of the rectum by PC, can influence the staging
and management of the two neoplasms. In this regard, in
their study, Murray et al. (2004), who analyzed 112 cases
of rectal cancer with lymph node metastases diagnosed
within 10 years, identified five patients (4.5%) with PC
metastases in the perirectal lymph nodes, metastases
which in 40% of cases were erroneously attributed to rec-
tal adenocarcinomas. The clinical data (symptomatology,
history, local examination), the value of some serum
markers (PSA, CEA), the ratio of free PSA/total PSA (Z.
H. Liu et al., 2015; Tang et al., 2017), and the IHC reac-
tions are really useful in the aforementioned situations.

CRC and PC benefit from screening programs in some
countries (Sirovich et al., 2003), but not in Romania, and,
as a consequence, the respective tumors are detected at a
more advanced stage, especially PC, which begins, as a
rule, in the peripheral postero-lateral area of the gland
and produces symptoms later on (McNeal et al., 1988). In
our study, six of the nine cases of PC that could be staged
based on histopathological examination were classified
as stage III-IV. The high average value of serum PSA
level (29.5 ng/ml) for the cases in which this parameter
was known suggests an advanced stage of PC, based on
already demonstrated correlation between the value of
serum PSA and the PC stage (Bangma et al., 1997). By
contrast, only 8/21 (38%) cases of CRC from our study
were stage III-IV tumors, possibly related to the high
number of tumors located in the left colon (17/21 - 81%),
tumors that according to Hemminki et al. (2010) are diag-
nosed in less advanced stages than those developed in the
right colon.

In terms of treatment, the presence of D/MPMTs may
influence the treatment. The treatment of D/MPT is a
challenge for the medical team and depends on the syn-
chronous or metachronous character of the tumors, on
the age, comorbidities and preference of patients, the
stage of the tumors, and the equipment of the hospital
(Colonias et al., 2005; Hoffman et al., 2008; Nash et al.,
2012). Treating one of the two tumor types (PC and
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CRC), particularly with RT, could influence the diagno-
sis, treatment, or could even raise the risk for a secondary
tumor (Nash et al., 2012). Regarding the diagnostic prob-
lems, in radiation colitis/proctitis secondary to RT for PC,
symptoms such as diarrhea and bleeding, as well as atypia
induced in colonic/rectal epithelial and/or stromal cells,
can be interpreted as the prerogative of a neoplastic pro-
cess (Moore et al., 2020). In addition, prostate biopsy
which can cause symptoms such as rectal discomfort and
tenesmus that persists for several weeks may mimic rec-
tal neoplasia (Nash et al., 2012). On the other hand, RT
administered for rectal cancer can reduce the size or even
cure an occult PC (Nash et al., 2012). Regarding the risk
of developing a second tumor due to the treatment of the
first one, some papers reported an increased risk of subse-
quent CRC in patients treated with external-beam RT for
PC, the interval between irradiation and tumor occur-
rence being at least 5 years, but not for interstitial brachy-
therapy (Nieder et al., 2008; Rapiti et al., 2008; Wallis
etal., 2016). However, this association was not confirmed
by other studies, and there is no scientific consensus
regarding carcinogenic effects of these treatments (Nash
et al., 2012). In our study, among 18 patients with meta-
chronous tumors, six underwent RT for PC, but the num-
ber is too small in order to draw a conclusion.

In the particular case of D/MPMT with one tumor
originating in the prostate and the second one a CRC, the
treatment must be planned in a multidisciplinary team,
after an accurate diagnostic work-up and must be indi-
vidualized, taking into account the location and stage of
the tumors and the particularities of the case. For syn-
chronous tumors of the rectum and prostate, there are
several alternatives: surgical excision of both tumors
using classical or laparoscopic-robotic approach, exci-
sion of the intestinal tumor and external beam radiation
therapy (EBRT) for PC; EBRT for both tumors (rectal
and prostatic), radio-chemotherapy followed by surgery
for rectal cancer combined with hormone therapy or
watchful waiting for PC (in selected cases) (Kamiyama
etal., 2016; Lin et al., 2011).

This study has several noteworthy limitations. First, the
study included a limited number of patients, which could
not reflect the real incidence of this association. Second,
the histopathological diagnosis, clinical stage, and treat-
ment information were not available for all PC cases,
which did not allow us to have a comprehensive analysis of
all cases studied. Considering that the life expectancy con-
tinues to rise in most developed countries, the advantage of
this study consists in raising awareness on clinical and
morphological diagnostic problems, as well on therapeutic
issues regarding the association of PC and CRC, among
specialists involved in the management of these patients.
Therefore, actions are required to allow the early identifi-
cation of the second tumor, in order to choose the optimal

therapy and to adapt it according to the existence, in ante-
cedents or synchronous, of the first tumor, because the late
diagnosis of any of the two types of tumors can change
considerably the therapeutic approach of these patients.

Conclusion

To the best of our knowledge, this is the first series of
Romanian patients with double/multiple primary PC and
CRC. Although the study has some limitations, the inci-
dence reported in our paper should not be neglected. This
finding should raise awareness among urologists, general
surgeons, radiologists, and pathologists that the associa-
tion between PC and CRC within the same patient tend to
co-occur, and from a diagnostic point of view, identifying
one of these two tumors requires the screening for the
other one. From the therapeutical point of view, this chal-
lenging association of PC and CRC needs a multidisci-
plinary and personalized approach, especially in the case
of synchronous rectum and prostate malignancy.
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