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Introduction. We aimed to analyze and compare the most up-to-date breast and lung cancer mortality rates in European

women aged 45-74.

Material and methods. The data on breast and lung cancer mortality in 1960-2017 were obtained from the World Health
Organization Mortality Data Base and Eurostat. To determine the mortality trends and generate annual percent change,
with 95% confidence intervals, joinpoint regression was applied.

Results. In most European Union (EU) member states (15 out of 28), lung cancer mortality was higher than breast cancer
mortality, with either increasing or stable lung cancer mortality rates. In four other EU countries, breast and lung cancer
mortality rates in the last reported year were almost equal or equal.

Conclusions. Lung cancer is becoming the leading cause of cancer deaths among European women. There is a need for
ensuring women-targeted smoking cessation services to decrease tobacco-attributable lung cancer mortality.

Key words: lung cancer, breast cancer, women, mortality, tobacco, cancer prevention, Europe

Introduction

Breast cancer is the most prevalent female neoplasm worl-
dwide. According to the International Agency for Research on
Cancer (IARQ), in 2018, globally, 2,261,419 women were dia-
gnosed with breast cancer. Moreover, breast cancer is a leading
cause of cancer deaths among women (684,996 deceases in
2018). According to the same global cancer statistics, lung
cancer is the third-most-common female neoplasm and the
second-most-common cause of female cancer deaths globally,
with the number of incident cases at 770,828 and the number
of deaths at 607,465 in 2018 [1]. In the European Union (EU;
state of 2018 with 28 EU member states), breast cancer is still
the most prevalent female neoplasm, however, lung cancer is
now the leading cause of female cancer deaths [2].

While a systematic understanding of breast cancer risk
factors is still unsatisfactory, it is already known that about
70-80% of female lung cancer cases are associated exclusive-
ly to tobacco smoking [3, 4]. Hence, cancer mortality trends
are affected by changes in European tobacco consumption
patterns. At the end of the 20™" century, tobacco-related
mortality decreased among men, and was stable orincreased
among women [5]. This phenomenon is evident in lung
cancer, considered a good proxy for smoking prevalence
estimations.

Although mechanisms underpinning cancer prevalence
and mortality rates are not fully understood, their changes
can be a valuable indicator for policymakers and stakehol-
ders, enabling more tailored and efficient actions aimed at
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decreasing tobacco consumption in the EU and its suitable
member states. This study aimed to analyze and compare the
most recent female breast and lung cancer mortality rates in
31 European countries.

Material and methods

The presented analysis is an update of the data published in the
article by Sulkowska et al. in Nowotwory. Journal of Oncology
2015; 65 (5): 395-403, entitled Lung cancer, the leading cause
of cancer deaths among women in Europe [5]. We followed pre-
viously applied methodology (including the same age group:
45-74 years old) to enable comparability of the data.

Source of the data

The analyzed data were obtained in a hybrid manner. First,
we obtained data from the World Health Organization (WHO)
Mortality Data Base (MDB) (data available as of 15! December
2019). The MDB contains the number of deaths by country,
year, sex, age group, and cause of death. The cause of death is
coded according to the International Classification of Diseases
(ICD). We identified all female deaths due to breast and lung
cancer registered in the MDB since 1960 in 28 EU member
states and three non-member states, namely Norway, Russia,
and Switzerland. The included diagnosis codes encompassed
lung cancer (162-163 — ICD 7" revision; 162 — ICD 8" and
9t revisions; and C33 and C34 — ICD 10™ revision) and breast
cancer (170 - 7t revision; 174 - 8 and 9" revisions; and C50 —
10t revision). In cases where the data for additional (following)
years were available in Eurostat, these were also included in our
analysis (detailed data sources, by country, by year in table I).
The mid-year population estimates were obtained from WHO
MDB and Eurostat.

Statistical analysis

Crude annual mortality rates were defined as the number of
new deaths per 100,000 person-years.In the denominator, we
applied the mid-year population, defined as the population’s
size on the 315t of June. In all calculations, both the numerator
and denominator came from the same data source, WHO MDB
or Eurostat. To enable a comparison with other populations,
we performed direct age-standardization for the Segi's World
Standard Population [6]. For Luxembourg and Malta, the mor-
tality rates were calculated as three-year moving averages
(deploying the preceding and following year).

To determine mortality trends and to generate the annual
percent change (APC), with 95% confidence intervals (Cl), jo-
inpoint regression was applied [7]. The best-fitting model was
selected with permutations tests, with an overall significance
level at 0.05 and the number of randomly permutated data
sets for permutation set at 4499. Rates were considered to
decrease if APC < 0 and 95% ClI does not contain zero, and
toincrease if APC > 0 and 95% Cl do not contain zero; other-
wise, rates were considered stable.
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Joinpoint analysis was performed using the Joinpoint
Regression Program (version 4.3.1.0, National Cancer Institute,
Bethesda, MD, USA).

Compliance with ethical standards

According to the WHO and Eurostat policies, the analyzed
data can be freely used for scientific purposes. This study was
conducted according to the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) guide-
lines [8].

Results
Breast and lung cancer mortality rates in 1960-2017, analyzed
by EU member states, manifested four different patterns:

Group 1 -higher mortality from lung cancer than from bre-

ast cancer with increasing mortality rates of lung cancer;

Group 2 - higher mortality from lung cancer than from

breast cancer with stable or decreasing lung cancer mor-

tality rates;

Group 3 - almost equal or equal breast and lung cancer

mortality rates in the last reported year;

Group 4 - other EU countries (tab. ).

Non-EU countries were analyzed separately, as Group 5.
In the vast majority of countries in group 1, lung and breast
cancer mortality rates intersected around 2010. In Poland the
intersection occurred in 2004, and in Spain in 2016 (fig. 1 A).
In Austria, Croatia, Germany, and Slovenia, the increase in lung
cancer mortality rates was constant. In Poland, a very short pe-
riod of trend stabilization was observed between 1968-1972,
and in Luxembourg, lung cancer mortality rates decreased
between 1971-1974. In Czechia, the trend began stabilizing
in 2000. In Spain, in 1990, after years of a plateau, lung cancer
mortality rates started increasing.

In group 2, time of the lung and breast mortality trends in-
tersection varied widely, e.g.,in Denmark it took place in 1991,
in Sweden in 2001, and in Ireland in 2012 (fig. 1 B). Lung cancer
mortality rates were sharply dropping in Belgium, Denmark,
Sweden, and the United Kingdom. In Hungary, Ireland, and
the Netherlands, the decrease was more gradual. The onset of
decreasing rates for lung cancer mortality ranged from 1980
in Ireland to 2015 in Belgium.

Ingroup 3, the breast and lung cancer mortality rates were
almost equal or equal (fig. 1 C). In all countries in the group,
lung cancer mortality increased; however, only in Italy was the
increase constant. The trend plateaued in Finland and France
in 1962-1974 and in 1960-1977, respectively.

In every country in group 4, lung cancer mortality has
always been lower than breast cancer mortality (fig. 1 D). Ho-
wever, in some countries (Bulgaria, Cyprus, Estonia, Lithuania,
Malta, Portugal, and Romania), the breast cancer mortality
rate has been decreasing substantially and/or the lung cancer
mortality rate has been sharply increasing, which might point
toward future intersection of the rates.
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Figure 1. A. Breast and lung cancer mortality rates among women aged 45-74-years-old. Group 1 - EU countries with higher mortality from lung cancer
than from breast cancer with increasing lung cancer mortality rates
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Figure 1. C. Breast and lung cancer mortality rates among women aged 45-74-years-old. Group 3 — EU countries with almost equal or equal breast and
lung cancer mortality rates in the last reported year
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Figure 1. E. Breast and lung cancer mortality rates among women aged 45-74-years-old. Group 5 - non-EU countries

Group 5 represents three non-EU countries (fig. 1 E).
In Norway and Switzerland the rates intersected in 1998
and 2012, respectively. In Russia, such a phenomenon has
never occurred.

Discussion

The presented analysis depicts a substantial increase in female
lung cancer mortality across the vast majority of European
countries (tab. Il). In comparison with our previous analysis on
female lung and breast cancer mortality in the EU [5] (the last
reported year was 2010), we noticed progressive cancer mor-
tality changes. Previously we had forecasted further increases
in lung cancer mortality and the intersection of both analyzed
trends for 12 EU countries. This forecast proved to be true
for Belgium, Croatia, Spain, Ireland, Germany, and Slovenia,
in our current analysis. However, in Finland, France, Greece,
and Italy, the trends have not intersected yet. Contrary to our
earlier predictions, the current analysis shows that in Estonia
and Slovakia breast cancer mortality is still higher than lung
cancer mortality.

Considering the most up-to-date data on tobacco use, we
know thatat present in the EU about 47 million women currently
smoke. Moreover, the advanced stage of tobacco epidemic was
observed in 12 UE member states, where smoking prevalence
among women s higher than 15% [9]. According to the Institute
for Health Metrics and Evaluation (IHME), an exceptionally high
smoking-attributable disease burden is observed in Bulgaria,
Croatia, Greece, Hungary, and Poland, with the disability-adju-
sted life years index ranging between 17.5% and 20% [10]. Trends

194

reported in our analysis are following the IHME data. Noteworthy,
in Poland and Croatia, the increase is very sharp, and Hungary is
characterized by the highest lung cancer mortality rate among
all 31 analyzed countries (>100 per 100,000).

The presented analysis implies that greater efforts are
needed to ensure a decline in lung cancer mortality rates.
Several possible courses of action are mainly related to more
restrictive anti-tobacco policies. Raising the excise tax for to-
bacco products is one of the most effective tools to achieve
this goal [11], particularly among women who are more re-
sponsive to such measures than men [12]. Another solution is
banning menthol and slim cigarettes, perceived as being more
feminine tobacco products, targeted primarily at this group
of users [13, 14]. Some of these solutions have already been
introduced under the Tobacco Products Directive (2014/40/
EU) [15]. However, the decline in lung cancer mortality ob-
served in our analysis should not yet be connected with the
enforcement of this particular law, since it has been in force
too short to impact the mortality statistics. Notwithstanding,
effective implementation of the Directive should be a priority
for European policymakers, since it may further reduce lung
cancer mortality among EU women.

The strength of the analysis is in the completeness of
the analyzed cause-of-death data, which was close to 100%,
except for Cyprus, where it was 68% [16]. The most important
limitation of the study results from the possible cross-natio-
nal differences in coding practices, particularly in codes for
ill-defined and unknown causes. This should be taken into
account when comparing mortality rates for specific causes



Table Il. Completeness T of cause-of-death data and their source by years

included
Country WHO MDB Eurostat
Yearsincluded  Completeness Years
included
Austria 1960-2017 100% 2018
Belgium 1960-2016 100% 2017
Bulgaria 1964-2015 100% 2016-2018
Croatia 1985-2016 100% 2017-2018
Cyprus 2004-2016 68% 2017-2018
Czechia 1986-2017 100% 2018
Denmark 1960-2015 100% 2016-2017
Estonia 1981-2016 100% 2017
Finland 1960-2016 100% 2017-2018
France 1960-2015 100% 2016
Germany 1973-2016 100% 2017
Greece 1961-2016 100% 2017
Hungary 1960-2017 100% 2018
Ireland 1960-2015 100% 2016-2017
Italy 1960-2015 100% 2016-2017
Latvia 1980-2015 100% 2016-2017
Lithuania 1981-2017 99% 2018
Luxembourg 1968-2016 100% 2017
Malta 1968-2015 100% 2016-2017
Netherlands 1960-2016 100% 2017-2018
Norway 1960-2016 100% 2017
Poland 1960-2016 100% 2017-2018
Portugal 1960-2016 100% 2017
Romania 1969-2017 100% 2018
Russia 1980-2015 100% -
Slovakia 1992-2014 100% 2015-2018
Slovenia 1971-2015 100% 2016-2018
Spain 1960-2016 100% 2017-2018
Sweden 1960-2016 100% 2017
Switzerland 1960-2016 100% 2017

United Kingdom 1960-2016 100% 2017

- available for the WHO MDB only; WHO MDB - the World Health Organization
Mortality Data Base

across countries. However, since we assessed time trends of
mortality rates within the countries in this study, the presented
results'generalizability should not be limited.

Conclusions

In many European countries during the last decades, lung cancer
has become the leading cause of cancer deaths among women.
Ensuring the implementation of gender-tailored evidence-ba-
sed smoking cessation services and primary smoking prevention
actions should be a priority for European healthcare policyma-
kers to decrease tobacco-attributable lung cancer mortality.
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Introduction. The study aimed to evaluate the performance of multiparametric magnetic resonance imaging (mpMRI)
and the Martini model to predict extraprostatic extension (EPE) and biochemical recurrence (BCR) of prostate cancer (PCa).
Materials and methods. 61 patients underwent a radical laparoscopic prostatectomy. The preoperative risk of EPE was
determined using mpMRI and the Martini model.

Results. MpMRI predicts the presence of EPE of PCa with a sensitivity and specificity of 47.4% and 85.7%, respectively
(AUC 0.66, 95% Cl: 0.51-0.82, p = 0.046). The Martini model’s sensitivity was higher, but the specificity was lower than that
of mpMRI and was 84.2% and 66.7%, respectively (AUC 0.78, 95% Cl: 0.66-0.89, p < 0.001). Univariate and multivariate Cox
analysis indicated that EPE in mpMRI (HR 6.6, 95% Cl: 1.8-24.1), and the presence of positive surgical margins (PSM) (HR
7.1,95% Cl: 1.9-26.7) are independent factors increasing the probability of BCR.

Conclusions. MpMRI and Martini model are valuable tools in local staging of PCa, managing and predicting the oncolo-
gical treatment outcomes of patients with PCa.
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recurrence, extraprostatic extension

Introduction

Prostate cancer (PCa) is the most commonly diagnosed mali-
gnantneoplasmin men in the world [1]. A radical prostatectomy
(RP), next to radiotherapy (RT), is the treatment of choice in
patients with non-metastatic PCa [2]. Biochemical recurrence
(BCR) after RP affects 30% of patients and is one of the risk
factors for disease progression and death [3, 4]. The confirmed

risk factors for the occurrence of BCR in the postoperative report
are: positive surgical margins (PSM) and extraprostatic extension
(EPE)/locally advanced disease (stage T3-T4) [5]. The presence of
the above parameters determines adjuvant treatment, i.e. local
RT, aimed at reducing the risk of disease recurrence.

Precise local staging is an essential clinical issue due to
its significance in treating patients with non-metastatic PCa.
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According to the current standards, the local staging is ba-
sed on clinical examination (digital rectal exam — DRE) or
a transrectal ultrasound (TRUS) [2]. Apart from the clinical
examination and TRUS, local staging can also be performed
based on mpMRI. MpMRI provides valuable information about
the clinical significance and localization of the lesion [6]. This
information is used to qualify the patient for a prostate biopsy.
According to the current guidelines, it is recommended to
perform mpMRI in suspected PCa before the first prostate
biopsy [2]. Moreover, mpMRY, in the case of PCa, allows for
a characterization of such clinical parameters as lesion size,
possible EPE or seminal vesicle invasion (SVI) [6]. The above
information allows for an estimation of the appropriate risk
group of disease progression, choose the treatment method
(RPvs. RT), or planthe extension of the RP. Nevertheless, mpMRI
is still not validated as a diagnostic tool for local staging and
treatment planning [2, 7, 8].

The study aimed to evaluate the utility of mpMRI in the
prediction of EPE and the impact of EPE on the occurrence of
BCR in patients qualified for RP.

Material and methods

The study group consisted of 61 patients diagnosed with PCa who
underwent laparoscopic RP.RP was performed either by the trans-
or retroperitoneal approach. An extended lymphadenectomy was
performed in the case of high-risk and intermediate-risk cancer
with a predicted probability of lymph node involvement above
7%, according to the Briganti 2017 model [9]. The operation was
performed with bilateral or unilateral NVB preservation or without
NVB preservation. The NVB preserving technique involved inter-or
intra-fascial dissection of the bundles, according to Walz[10]. The
procedures without NVB preservation involved a wide extra-fascial
prostatectomy [10]. The decision to preserve NVB was made
depending on the EAU risk group. The preoperative risk of EPE
was determined according to the Martini et al. model [11]. The
decision to preserve NVB was also influenced by comorbidities,
erectile dysfunction present before the planned procedure, age,
and the patient’s preferences.

The biopsy material and specimen acquired during RP
underwent histopathological assessment conducted by three
pathologists in accordance with the guidelines of the Interna-
tional Society of Urological Pathology (ISUP) 2014 in the field
of pathomorphological diagnosis of PCa [12].

The study used mpMRI obtained when qualifying the pa-
tients for the first biopsy due to suspected PCa 1.5T (GE Health-
care Medical System Optima MR360, Chicago, IL, USA) and 3T
equipment (Siemens HealthCare Magnetom Skyra, Erlangen,
Germany) were utilized using 12- or 18-channel Body Matrix
coils. The mpMRI scheme followed the PIRADS v. 2.0 guidelines
of the American College of Radiology (ACR) [6]. It included
amultiplanar assessment of the prostate in T1- and T2-weighted
images, diffusion weighted imaging (DWI) and a dynamic con-
trast-enhanced (DCE) MRI. Apparent diffusion coefficient (ADC)
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maps were developed automatically. The mpMRI was evaluated
by four radiologists experienced in prostate imaging who knew
the PSA levels and rectal examination (DRE).

Based on mpMRI, a targeted cognitive biopsy of the prosta-
te combined with a systematic biopsy was performed, guided
with transrectal ultrasound using a biplane transducer with
simultaneous imaging of both planes (BK Medical Flex 400,
Herlev, Denmark).

The biopsy was performed according to the scheme re-
commended by the European Society of Urology (EAU) [2],
6-8 specimens were collected from each lobe, plus additionally
2-4 specimens from the suspicious lesion depending on its
size [2, 13, 14]. The biopsy was performed by four urologists.

BCR was diagnosed when two PSA levels above
0.2 ng/ml were obtained. PSA was monitored every three
months during the first year and every six months in conse-
cutive years.

Statistical analysis
The analyzed parameters were described using an arithmetic
mean, standard deviation, and median. The normality of distri-
bution was verified using the Shapiro-Wilk test in each of the
analyzed groups. In a normal distribution, the t-Student test for
independent variables was used to compare the two groups. In
the case of non-normal distribution, the non-parametric Mann-
-Whitney test was applied. Categorical variables in individual
groups were described using percentage values; they were
compared using the Chi? test with the Yates correction and
with Fisher's exact test. Receiver operating characteristic (ROC)
curves were determined for the analyzed parameters (Martini
model and mpMRI). AUC (area under curve) was subsequently
calculated, and their significance was analyzed. Cut-off points
for which sensitivity and specificity reach optimal values were
determined for parameters with significant AUC (Youden point).
Kaplan-Meier analysis and the log-rank test were used to
compare BCR-free survival for patients with EPE in mpMRI.
For BCR risk factors, hazard ratios (HRs) with 95% confidence
intervals (Cls) were determined using the Cox model. The uni-
variate and multivariate model was established. The assumed
p-value was <0.05. The IBM SPSS Statistics statistical package
was used for the calculations.

Results

Table | presents the clinical characteristics of 61 patients
undergoing RP (n = 61). 19 patients (n = 19) were diagno-
sed with EPE(+) and 42 (n = 42) without EPE (-) in the final
histopathological report post RP. Patients with EPE(+) diffe-
red statistically significantly from patients without EPE(-),
in terms of the following clinical parameters: ISUP grade
in the preoperative biopsy, maximum index lesion (IL) di-
mension in mpMRI, EPE diagnosis in mpMRI, ISUP Grade
in the postoperative report, the incidence of PSM, and the
incidence of BCR in follow-up.



Table I. Clinical characteristics of patients. Comparison of clinical data between pEPE(-) and pEPE(+) patients

Total n (%) or median Overall PEPE(+) PEPE(+) vs. pEPE(-) p value
(n=61) [GENE)]
age (median) 65 65.7 634 NS
PSA (ng/ml) 846 801 947 NS
PSAD (ng/ml/ml) 024 022 0.29 NS
DRE:
normal 22 (36.1) 18 (42.9) 4(21) NS
« abnormal 39(63.9) 24 (57.1) 15 (79)
biopsy ISUP grade:
< 35(57.4) 29 (69) 6(31.6) *
>1 26 (42.6) 13 (31) 13 (684)
prostate volume (ml) (median) 389 39.32 37.86 NS
PIRADS:
1-3 21 (344) 15 (35.7) 6(31.6) NS
. 4-5 40 (65.6) 27 (64.3) 13 (684)
max diameter of IL in mpMRI (mm) 138 12.26 1732 *
mpMRI EPE:
EPE(-) 46 (75.4) 36 (85.7) 10 (52.6) *
« EPE(+) 15 (24.6) 6(14.3) 9(474)
mpMRI zone location:
Pz 45 (73.8) 29 (69) 16 (84.2) NS
non-PZ 16 (26.2) 13 (31) 3(15.8)
BCR(+) 11(18) 3(7.1) 8(42.1) *
pathologic ISUP grade:
1 25 (41) 22 (52.4) 3(15.8) *
>1 36 (59) 20 (47.6) 16 (84.2)
PSM 18 (29.5) 8(19) 10 (52.6) *

PSA - prostate specific antigen; PSAD - PSA density; DRE - digital rectal exam; ISUP grade - 2014 International Society of Urological Pathology Grade; PIRADS - Prostate Imaging
Reporting and Data System; mpMRI - multiparametric magnetic resonance imaging; EPE — extraprostatic extension (“~"absent, “+" present); pEPE - pathological extraprostatic
extension (" absent,"+" present); PZ - peripheral zone; non-PZ - zone other than peripheral; BCR - biochemical recurrence; PSM - positive surgical margin; IL - index lesion; NS -
not significant; * - p < 0.05

Analysis using the ROC curve showed that preoperati-
ve mpMRI might predict the presence of EPE of PCa with
a sensitivity and specificity of 47.4% and 85.7%, respectively
(AUC 0.66, 95% Cl: 0.51-0.82, p = 0.046). Taking into account 0.8
the results of the first statistical analysis, which indicate that
EPE may also be dependent on other clinical parameters, we

examined the sensitivity and specificity of the Martini model, 2 061
which uses the following data: PSA level, EPE status in mpMRI, 3*?,

c
ISUP Gleason grade, and the percentage of the biopsy speci- & 04-

men involvement. The Martini model’s sensitivity was higher,
but the specificity was lower than that of mpMRI and was
84.2% and 66.7%, respectively (AUC 0.78, 95% Cl: 0.66-0.89, 02
p <0.001) (ig. 1).

All patients in the study were subject to follow-up.

The mean follow-up was 38 months (95% Cl: 34.0-42.5 mon- 0.0 a0 A o 75 Js b
ths). Patients with pEPE(+) more frequently experienced BCR specificity

42% (n = 8) vs. pEPE(-) 7% (n = 3) (HR 6.4, 95% Cl: 1.7-24). Figure 1. ROC curve - sensitivity and specificity of the Martini

Using univariate and multivariate Cox analysis, it was exami- nomogram for EPE prediction before RP

ned whether other clinical factors may also influence the oc-

currence of BCR. Previous prognostic factors influencing the EPE status, largest IL dimension) (tab. II). The final Cox model
patient’s prognosis (PSA, ISUP grade, DRE, prostate volume, showed that EPE in mpMRI was an independent factor that
SM) were analyzed, taking into account mpMRI (PIRADS of IL, increased the likelihood of BCR — HR 6.6 (95% Cl: 1.8-24.1).
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Table II. Univariate and multivariate Cox regression analysis of clinical factors for BCR in patients with localized PCa after RP

Univariate analysis

HR (95% CI)
DRE, ref. normal 0.96 (0.28-3.3)
PSA 0.95 (0.81-1.1)
biopsy ISUP grade, ref. grade 1 1.76 (0.56-5.8
prostate volume 097 (0.92-1.0

( )
( )
max diameter of IL in mpMRI (mm) 1.04 (0.97-1.1)
5 )

PIRADS, ref. <3 1.025 (0.3-3.6,
mpMRI - EPE, ref. EPE(-) 39(1.2-129)
SM, ref. negative 47 (14-16.1)

Multivariate analysis

p value HR (95% Cl) p value
0.94

04

035

033

0.26

097

0.02 6.6 (1.8-24.1) 0.005

0.01 7.1(1.9-26.7) 0.004

DRE - digital rectal exam; PSA - prostate specific antigen; ISUP grade - 2014 International Society of Urological Pathology Grade; PIRADS - Prostate Imaging Reporting and Data
System; mpMRI - multiparametric magnetic resonance imaging; EPE - extraprostatic extension; BCR - biochemical recurrence; SM - surgical margins; IL - index lesion; NA - not

applicable in final model; CI - confidence interval; ref - reference

1.0

0.4

BCR free survival

000 1000 2000 3000 4000  50.00
time (months after radical prostatectomy)

mpMRI EPE status — EPE(H)
_ EPE(#)

+ EPE(-) censored

+  EPE(+) censored

Figure 2. Kaplan-Meier survival curves for biochemical-free survival in
patients with positive (+) and negative (-) mpMRI EPE

Another important factor, also significantly increasing the risk
of BCR, was the presence of PSM in the postoperative report
—HR 7.1 (95% Cl: 1.9-26.7). Based on the above analysis, the
Kaplan-Meier curve was determined for EPE assessment in
mpMRI (fig. 2).

Discussion

Theresults obtained indicate that preoperative mpMRI may be
a useful tool in local staging of PCa and for the prediction of
recurrence; they are to a large extent consistent with the results
of other similar studies [7, 8, 15, 16]. The mpMRI parameters
analyzed by other researchers included: PIRADS score, volume
and location of index lesions, presence of EPE, and/or SVI. Mo-
reover, taking into account mpMRI parameters in conjunction
with other clinical data, such as PSA levels and prostate biopsy

reports, may contribute to a significant improvement in local
staging. An example of this strategy is the model according to
Martini et al., which takes into account mpMRI, PSA levels, and
a report of the targeted biopsy based on MRI[11].

This retrospective study is one of the few studies available
in the literature, which indicates that mpMRI and the Martini
model may be tools that are helpful in determining the pre-
sence of EPE before surgical treatment [8, 11]. The sensitivity
and specificity of mpMRI in assessing EPE in our study were
47 4% and 85.7%, respectively, while for the Martini model —
84.2% and 66.7%, respectively. The meta-analysis conducted
by de Rooij, assessing the diagnostic utility of mpMRI in the
prediction of stage T3a (EPE), indicated a sensitivity of 0.57 (95%
Cl: 0.49-0.64) and a specificity of 0.91 (95% Cl: 0.88-0.93) [8].
When creating this predictive model for the presence of EPE,
Martini estimated the sensitivity of mpMRI alone at40.7%. [11].
Then, considering the mpMRI and clinical variables, the cre-
ated model resulted in a higher diagnostic value than mpMRI
alone (AUC for mpMRI 0.68 vs. AUC for the model 0.82) [11].
We obtained similar results in our research.

Our study also confirmed the relationship between the
presence of EPE in the postoperative histopathological report
and an increased risk of BCR. Moreover, we demonstrated
that EPE in preoperative mpMRI might also be an essential
pre-surgical factor increasing the risk of BCR after RP. There-
fore, the results obtained in our study indicate that mpMRI
may improve the prediction of possible disease recurrence
by improving local disease staging. In a study with a similar
methodology, conducted on a large group of respondents
(n=2804), Gandalgia et al. proved that preoperative information
obtained from mpMRI and the report of systematic biopsy
combined with a targeted biopsy based on mpMRI allows
stratification of PCa recurrence after RP [15]. When assessing
the influence of preoperative factors on BCR, Manceau et al.
also proved that patients with EPE(+) diagnosed in mpMRI at
the treatment planning stage more frequently experience BCR
after RP [16]. Moreover, they showed a correlation between
the occurrence of BCR and higher PIRADS scores, the greater



maximum dimension of MRI lesions, and a higher ISUP Gleason
grade in fusion biopsy [16].

From a clinical perspective, the presence of EPE in mpMRI
may be a predictive factor for the risk of adjuvant RT imple-
mentation after RP. This knowledge at the treatment planning
stage can help in the choice of a treatment method, i.e, RP
vs. RT. If surgical treatment is chosen, the information about
the presence of EPE in mpMRI and its location can be used
to plan the procedure’s technique and make decisions, for
example, regarding the preservation of nerve bundles. It has
been proven that planning RP based on mpMRI changes the
operator’s decision to preserve NVBin 35% (95% Cl: 29-41%) of
cases; this strategy is correctin 77% (95% Cl: 72-81%) of cases
and does not worsen oncological outcomes [17].

Our study has several limitations. The first significant li-
mitation is that it was conducted on a small group studied in
one center. The second limitation is the lack of assessment of
the extent of EPE and its detailed location, which, according
to available knowledge, may also be a significant factor influ-
encing the risk of BCR.

Conclusions

MpMRI and the Martini model are helpful tools in the local sta-
ging of patients with PCa. Preoperative use of mpMRI can predict
oncological treatment outcomes in patients with PCa after RP.
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Does epidural analgesia modify the risk of complications
after gastrectomy?
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Introduction. The surgical treatment of Gastric Cancer is associated with overall complication rates as high as 50%.
The intent of this study was to assess the impact of epidural analgesia (EA) on postoperative complication rates among
patients undergoing gastric resections.

Materials and methods. Of the 617 gastric cancer patients who between 2002 and 2010 had undergone stomach
resection, 246 (39.8%) were administered EA. Groups with and without EA were compared.

Results. The general rate of complications was lower in the EA group in the univariable analysis — 38.5% vs. 54.2% (odds ratio
[OR]: 0.47,95% confidence interval [Cl]: 0.34-0.66, p < 0.001), intra-abdominal abscess (OR 0,28, 95% Cl: 0.14-0.59, p = 0.001),
pneumonia (OR0,39,95% Cl:0.24-0.63, p < 0.001), temperature >38°C (OR 0.53,95% Cl:0.37-0.74, p < 0.001) and re-operation
(OR0.53,95% Cl: 0.28-1.00, p = 0.049). These relationships were confirmed in a multivariable analysis for the general number
of complications (OR 0.53, 95% Cl: 0.37-0.75, p < 0.001), intra-abdominal abscess (OR 0.36, 95% Cl: 0.16-0.77, p = 0.009),
temperature >38°C (OR 0.56, 95% Cl: 0.39-0.82, p = 0.009), pneumonia (OR 0.42, 95% Cl: 0.25-0.71, p = 0.001).
Conclusions. Our findings indicate that postoperative treatment with EA for patients undergoing stomach resection is
safe and contributes to a reduction in the number of postoperative complications.

Key words: gastric cancer, GEJ cancer, epidural analgesia, postoperative complications, gastrectomy, postoperative

pain

Introduction

For the past 100 years, cases of stomach cancer (gastric cancer
- GC) amongst developed countries have been systemically in
decline. Possible contributing factors for this decline may be attri-
buted to the increased use of refrigeration for food storage, dietary
changes, and decreased incidents of infections with Helicobacter
pylori [1]. Despite progress, stomach cancer remains the fourth

most frequently diagnosed cancer worldwide. In 2008, there
were 980,000 new cases, of which, 83,000 were reported in the
European Union and over 5000 in Poland alone [1, 2]. In Poland,
the 5-year survival rate post stomach cancer diagnosis is about
18%, in Europe is about 25%, while in Japan about 70% [2-4].
Surgical resection of gastric cancer has produced subop-
timal survival rates despite multidisciplinary treatment appro-
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aches and improvements in surgical techniques. The European
Society for Medical Oncology (ESMO) guidelines of treatment
for patients diagnosed with an advanced GC include perio-
perative chemotherapy [5]. However, a total or subtotal ga-
strectomy with removal of the surrounding lymph nodes, (D2
resection) remains the only curative method of treatment [5-8].
The vast extent of surgical intervention is one of the main con-
tributing factors to the high risk of complications associated
with the procedure. The estimated number of complications
varies between 17 and 48%. Additionally, gastric resection in
conjunction with splenectomy or spleno-pancreatectomy
significantly increases the potential for complications [9-14].
The management of quality care in postsurgical settings that
include administration of regional analgesia contributes to
better treatment outcomes [15, 16]. Due to the limitations in
the use of opioids, resulting from the recommendations of the
ERAS protocol, the effectiveness of epidural analgesia (EA) is
very important. Currently, EA is a standard procedure in our
team and for this reason historical data were compared. On the
other hand, surgical procedures did not undergo significant
modification during the period under review.

Objective

To assess the impact of EA on postoperative complication
rates in patients undergoing subtotal or total gastrectomy
for gastric cancer.

Materials and methods

This study was conducted in a single institution using its ad-
ministrative database. All patients were treated between 2002
and 2010 at The Maria Sklodowska-Curie Institute, Oncology
CenterinWarsaw. No neoadjuvant therapy was administered in
the analyzed period. Of 723 GC resections performed, 617 cases
had complete medical documentation that was adequate for
retrospective review (study flow - fig. 1).

satisfied exclusion
and inclusion criteria
n=723

complete data
available
n=617

complete data
not available
n=106

pain managemente
with EA
n =246

pain managemente
without EA
n =371

Figure 1. Flow-chart of the study

Table I. Baseline characteristics - demographic data, nutrition status, and
comorbidities

Characteristic Epidural analgesia (EA) p value
\[} Yes
n=371 (%) n =246 (%)
gender:
. female 119 (58.3) 85 (41.7) 0522
male 252 (61) 161 (39)
age: (median) 64 61
(QR) (53-71) (54-72) 0144
BMI
<19 31 (70.5) 13 (29.5)
19-25 164 (63.8) 93 (36.2) oy
>25 176 (55.7) 140 (44.3)
comorbidities 296 (61.0) 189 (39.0) 0.381
diabetes 28 (54.9) 23 (45.1) 0426
coronary disease 107 (60.1) 71(39.9) 0.996
hypertension 125 (53.6) 108 (46.4) 0010
peptic ulcer 93 (64.1) 52(359) 0.260
anemia 304 (58.6) 215 (41.4) 0.069

EA - epidural analgesia; IQR - interquartile range

The data of 617 patients diagnosed with gastric cancer
that underwent resection of the stomach was retrospectively
reviewed and analyzed by univariable and multivariable me-
thods. Patients were divided into two study groups based on
the use of epidural analgesia and other methods. The group
of patients treated without EA included patients who un-
derwent treatment during a period of time when epidural
catheterization use was not the treatment of choice (until the
end of 2006); these cases primarily occurred historically earlier
than those who were treated with EA. Another reason for non
EA administration was the lack of patient consent. Our study
included 413 males (66.9%) and 204 females (33.1%) with a me-
dianage of 63 (53-71). Epidural analgesia was administered in
246 patients (39.8%). The patients’ demographic and clinical
characteristics are illustrated in table | and table II.

Analysis of the two group of patients indicated differences
in the location of the gastric tumor, the extent of the gastric
resection, and spleen removal. Patients treated without EA
more frequently experienced malnutrition (BMI < 19). We did
not observe statistically significant differences among both
studied groups in respect to demographic characteristics,
pre-operative risk factors (excluding hypertension), and the
length of the procedure. The statistical univariable and mul-
tivariable analysis of the factors contributing to postsurgical
complications included:

- administered EA,

- gender,

- age,

- pre-surgical BMI,
- diabetes,

+  hypertension,
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Table II. Type and extent of surgical intervention

Epidural analgesia (EA)

\[o}
n=371 (%)

operative approach:

laparotomy 270(72.7)
« thoracolaparotomy 101 (27.3)
type of surgery:
« gastrectomy (TG) 216 (58.3)

+ TG + distal esophagostomy 97 (26.1)
- distal resection (SG) 55 (14.8)
+ proximal gastrectomy (PG) 2(05)
+ antrectomy 1(0.2)

length of surgery (min.):

<140 63(16.9)
140-169 93(25.2)
170-209 101 (27.2)
210-570 114 (30.7)
perioperative blood transfusion 147 (39.6)
neighboring organ resection 178 (48.0)
splenectomy 138 (37.2)
distal pancreatectomy 15 (4.0)
large bowel resection 6(1.6)
cholecystectomy 29(7.8)

- coronary disease,
- and peptic ulcers.

Additionally, in our analysis we included perioperative
transfusions, the length of the surgery, and the extent of the
multi-organ resection.

Operative treatment

All cases included in this study contained patients who were
operated on by the same experienced (over 30 operations
per surgeon) surgical team. Post-operative care and manage-
ment was provided using consistent post-surgical protocols
thatincluded enteral and parenteral nutrition for a period of
7 to 10 days. Total gastrectomy (TG) was performed on 321
patients (52%), 174 (28.2%) patients were treated with TG
expanded by resection of the lower section of the esophagus,
110 (17.85%) patients underwent distal subtotal gastrectomy
(SG), and in 6 (1%) of these cases proximal gastrectomy (PG)
was performed. In 434 (70.3%) of these cases, surgery was
performed by laparotomy, in 183 (29.7%) patient’s a laparo-
tomy was performed via the thoraco-abdominal approach.
We performed curative gastrectomies and dissections of the
lymph nodes expanded by removal of the additional organs
in cases rendering more extensive surgical interventions.
The range of surgical resections in both groups of patients
is presented in table |l

Postoperative pain management

All patients (from 2007) were preoperatively evaluated for the
postoperative use of epidural analgesia. Additionally, patients

204

Yes
LERTARCH)

164 (66.7) 0.104

82(333)

105 (42.7)

77313)

55 (22.4) e
4(16)
500)

62(252)

55 (22.4) 0.102

61 (248)

68 (27.6)

72(293) 0,008

110 (447) 0426

65 (26.4) 0.005
604) 0282
708) 0298
14(57) 0310

that were administered epidural analgesia consented to the

procedure in a separate preoperative assessment. We admini-

stered EA in all suitable cases, except in patients with clinical

contraindications to the procedure, and in cases where the

patient did not consent. Contraindications included:

- coagulation disorders or perioperative use of blood clot-
ting medications,

- inflammation at the catheter placemat area,

- neurological conditions.

Prior to administering general anesthesia, in the operating
room, the epidural catheter was placed into the epidural space
between Th6 and Th7 (when the patient’s anatomy dicta-
ted, exact vertebral space varied by one up/down segments).
The area designated for catheter placement was prepared
according to surgical protocols, with the insertion site disin-
fected and surgical dressing administered. The skin and the
subcutaneous tissue in the puncture site was anesthetized
with a 2% solution of lidocaine and kept sterile. After the
catheter was inserted into the epidural space, it was secured
on the skin surface with clearly marked transparent dressing
tape. Our postoperative pain management regimen of choice
was epidural analgesia, administered via continuous infusion
of Breivik's mixture into the epidural space using a syringe
pump [17]. The mixture was composed of low concentrations
of medications (22 pg/ml adrenaline, 2 pug/ml fentanyl and
1.25 mg/ml bupivacaine — which deviates slightly from the
standard regimen) in a 0.9% solution of sodium chloride. The
epidural infusion delivery rate was about 3:9 ml/h. Patients in
both studied groups were intravenously administered coanal-



gesics (metamizol and paracetamol). Patients that were not
postoperatively administered EA received a subcutaneously
delivered morphine sulfate in fractionated doses (5-10 mg/
dose) in 4-6 hour intervals, accompanied with coanalgesics.

Statistical analysis

Information collected throughout our research was recorded,
analyzed, and presented in tables with a cross-tabulation of
data.The operative time and age are divided into four catego-
ries based on quartiles. The Chi® test and Wilcoxon test were
used to compare the groups. The relationship between po-
stoperative complications (outcomes) and the use of epidural
analgesia is analyzed in a univariable logistic regression model
and in a multivariable logistic regression model that controls
for confounders. Multi-step forward regression was used to
select significant disturbing variables in multivariate models,
including significant variables at <0.1 (the multiple variables
describing the EA was included in each model regardless of
its significance level). The results of the models are presented
in the form of odds ratios (OR) and 95% confidence intervals
(CI). Variables for which p < 0.05 were considered significant.
This analysis is performed with Stata software, version 13.1
(Stata Corporation, College Station, Texas, USA).

Bioethics

The study was conducted in compliance with the Declaration
of Helsinki for medical research and was approved by the
Local Bioethics Committee at The Maria Sklodowska-Curie
Institute, Oncology Center in Warsaw (permit No. 20/2017
from 09.02.2017). As a retrospective study, according to the
approval of the bioethical committee, the informed consent
of the patient was not required.

Results

There were no EA-related complications (neurological deficits,
postdural puncture headache), although not every patient
managed to insert an epidural catheter. Patients who did not
have an epidural catheter inserted for technical reasons were
analyzed in the group without EA. Administration of epidural
catheters or epidural analgesia is not associated with incre-
ased risk for postoperative complications. The postoperative
mortality rate was 1%, (6 patients of 617). No thromboembolic
or pulmonary complications were present amongst postope-
rative patients who had received EA. Due to an insignificant
occurrence rate, we did not review incidents of hemoperito-
neum (intra-abdominal leak), postoperative eventration, or
cases of anastomotic strictures (tab. Ill).

Additionally, the univariable analysis of patients that were
administered EA displayed a lower frequency of postoperative
complications compared to the group treated with other me-
thods (OR 0.47,95% Cl: 0.34-0.66, p < 0.001), intra-abdominal
abscesses (OR 0.28,95% Cl: 0.14-0.59, p = 0.001), pneumonia
(OR0.39,95% Cl:0.24-0.63, p < 0.001), temperature >38°C (OR

Table ll. Postoperative complications

Complication type

Epidural analgesia (EA)

No Yes
n =371 (%) n =246 (%)

overall complications (total) 201 (54.2) 88 (35.8)
temperature >38°C 158 (42.6) 69 (28)
pneumonia 81(21.8) 24(9.8)
intra-abdominal abscess 44(11.9) 9(3.7)
anastomotic leak 40(10.8) 20(8.1)
re-operation 38(10.2) 14.(5.7)
wound infections 28 (7.5) 13 (5.3)
catheter related sepsis 28(7.5) 17 (6.9)
anatomic stricture 6(1.6) 1(04)
intra-abdominal bleeding 4(1.0) 4(16)
eventration 2(0.5) 1(04)

complications ——

wound infections e

intraabdominal abscess —e&———

temperature >38 ———

catheter related sepsis e

anastomotic leak —

pneumonia ———

re-operation —_————

T T T T 1
0.0 0.5 1.0 1.5 20 2.5

odds ratio (95% Cl)

Figure 2. Risk of complications according to EA administration

0.53,95% Cl: 0.37-0.74, p < 0.001) and reoperations (OR 0.53,
95% Cl: 0.28-1.00, p = 0.049) (fig. 2).

These relationships were confirmed in a multivariable
analysis for the general number of complications (OR 0.53,95%
Cl:0.37-0.75,p < 0.001), intra-abdominal abscess (OR 0.36,95%
Cl:0.16-0.77, p = 0.009), temperature >38°C (OR 0.56, 95% Cl:
0.39-0.82, p =0.009), pneumonia (OR 0.42, 95% Cl: 0.25-0.71,
p = 0.001) - tables: IV, V and VI. The relationship between
administering EA and reoperation in a multivariable analysis
was not confirmed. Diagnosis of pneumonia was based on
the correlation of clinical symptoms and radiological deter-
minations. There were no significant statistical differences in
univariable and multivariable analysis of wound infections,
infection of the central line, or the anastomotic stricture,
(table VI and table VII).

Discussion

Complications associated with gastrectomy with D2 lym-
phadenectomy for the treatment of gastric cancer presents
multiple clinical considerations against extensive lympha-
denectomy [10, 13, 14]. The overall rate of complications is
between 17 to 48%. The most frequent postoperative com-
plications in gastric resection surgeries for curative gastric
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cancer interventions are pneumonia, surgical site infections,
(incision infections, intra-abdominal abscesses) and leaking
anastomosis [9-14, 18]. Despite the potential for postoperative
complications, extensive surgical resection with lymph nodes
dissection remains the only curative therapy for gastric cancer
worldwide. Experienced medical institutions specializing in
surgical oncology routinely perform extensive curative resec-
tions for gastric cancer [9, 10, 14, 19].

Effective analgesia is an essential part of postsurgical ma-
nagement and provides statistically and clinically significant
improvements in treatment outcomes. Most published cli-
nical studies have demonstrated that the administration of
epidural analgesia in gastric surgery patients is a safe practice
as a means to improve perioperative outcomes [16, 20-24].
Effective postoperative pain management, as well as the re-
duction of stress response to surgery along with management
of the cardiovascular system and microcirculation significantly
reduces complications. Furthermore, studies suggest that ad-
ministering EA contributes to the reduction of perioperative
blood loss. The recommended technique requires continuous
infusion of pain medications assisted by intermitted bolus
injections [25, 26].

A comprehensive literature review of the effect of po-
stoperative analgesia on surgical outcomes [24] showed the
impact of administering epidural analgesia on complications
rates following major abdominal surgery. Throughout this
study, authors established that the administration of epidu-
ral analgesia significantly reduces the risk of pulmonary and
cardiovascular complications, as well as thromboembolism,
postoperative occlusions, and hastens the return of bowel
function. Our study was performed retrospectively and is
therefore subject to associated biases. During the extensive
research period in which the review of this data occurred,
our standards of postoperative care and surgical experience
have improved; possibly affecting our findings had this data
included newer cases. Therefore, based on this study alone, we
cannot definitively conclude that administering EA decreases
the risk of complications after gastrectomy. There is, however
increasing evidence of the overall positive impact that EA has
on treatment outcomes. When considering the retrospective
review of 84 patients that underwent laparoscopic SG [27], all
data suggests that administering EA has no significantimpact
on treatment outcomes, except for patients treated with EA
who experienced urinary retention.

In a prospective study of 1021 patients, the analysis con-
firmed more effective pain management, a lower need for
analgesics, and a shorter stay in the intensive care unit [28].
No statistically significant differences were reported for mor-
tality and the postoperative complication rate. Further analysis
demonstrated a reduction of postoperative complications
in the group of patients administered EA that underwent
vascular surgical interventions. In the relatively smaller groups
of patients that underwent gastrectomy (77 patients), large
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intestine or bile duct operation, the difference between the
number of postoperative complications remains insignificant.
The results of the Cochrane Database analysis [29] in which
94 studies were evaluated, (total of 5864 patients) suggests
effective pain management and an accelerated return of ga-
strointestinal transit in patients treated with EA. With the use
of the open surgery technique, EA reduces the length of the
hospital stay. There was no difference in vomiting incidence or
anastomotic leak. Complications of epidural analgesia are rare,
but additional studies to examine the impact of administering
epidural analgesia in extensive surgical interventions for gastric
cancer are needed.

A recently publish retrospective review of the American
College of Surgeons National Surgical Quality Improvement
Program [30] performed for patients undergoing open elective
esophagectomies and gastrectomies for nonmetastatic cancer,
analyzed a group of 2599 gastrectomies, among which 18%
received EA. The only conclusion from the analysis is that EA
was associated with a longer length of stay (EA median [IQR]
817,111 vs.no EA 7 [6, 11], p = 0.0002). No other differences
between the groups were noted.

Of the retrospective review of 723 gastric cancer resections
performed at our institution, 617 cases had complete medical
documentation that was adequate for review (85.3%). Data not
included in this study amounting to the remaining 14.7% of
cases was excluded due to random issues such as incomplete
medical records and other associated factors. The analyzed
group of patients was treated with comparable surgical tech-
niques, postoperative care, and perioperative management
protocols. Patients administered EA did not experience a higher
number of complications than the group of patients treated
with other methods. Thus, administering EA has proven to be
safe in the perioperative care of patients undergoing gastric
resection. Research indicates that the frequency of wound
infections (fever > 38°C, intra-abdominal abscess) pneumonia
and reoperations is reduced in the group of patients with EA.
Metaanalysis [26] as well as our assessments confirm that
effective postoperative pain management decreases the in-
cidence of pulmonary complications. We observed a decre-
ased number of other complications, (except for frequency
of anastomotic leak), however in conclusion, they offer no
statistical significance.

Conclusions

Our findings indicate that administering EA to patients un-
dergoing major stomach resection for gastric cancer is safe.
Furthermore, postoperative treatment with epidural analgesia
following stomach resection contributes to a reduction in the
number of postoperative complications; this is most notable
in the reduced number of cases of pneumonia, sepsis, and the
need for additional surgical interventions.
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Introduction. The diagnosis of a primary tumor of the central nervous system is a source of huge fear and anxiety for
a patient, because the prognosis is usually unfavorable. Very often, the cancer is accompanied by depression, which reduces
the effectiveness of treatment and worsens the patient’s functioning in everyday life.

The aim. The aim of the study is to determine the cause-and-effect relationship between quality of life and incidence of
depression, as well as the side effects of treatment in people treated with radiation for head cancer.

Material and methods. The study group consisted of 103 patients during treatment in the Radiotherapy Ward of the
Specialist Hospital in Nowy Sacz. The research tools were: the WHO QOL-Bref questionnaire, the Beck Depression Scale and
a questionnaire of the author’s own design regarding patients treated with radiation therapy for head cancer.
Results. The general perception of the quality of life in the studied group was 2.88 points, the general perception of the
patient’s own health was 1.88 points. The average quality of life was the highest in the environmental field: 62.50 + 23.21,
while the lowest in the physical field: 44.24 + 28.65.

Conclusions. Both the overall assessment of the quality of life in the assessed areas and the perception of health by
patients treated with radiation therapy for head cancer are low.

Key words: head cancer, depression, quality of life

Introduction

Radiation therapy is a very effective and one of the most
commonly used methods of cancer treatment; at the same
time it is one of the factors that cause increased stress in the
oncological patient. This is associated with anxiety and the
occurrence of side effects that can significantly affect the qu-
ality of life [1]. Treatment methods used in oncology are usually
very aggressive, which causes anxiety in patients. As Walden-

-Gatuszko emphasizes, not knowing about the side effects
and their consequences as well as the method of treatment
is the most common reason for a patient’s anxiety. The quality
of life in patients treated with radiation therapy depends on
multiple factors. The patient’s ability to quickly adapt mentally
to the situation has a significant impact. Moreover, the ability
to deal with the side effects of early and late treatment is also
of crucial importance during the treatment [2].

How to cite:

Lubinska-Zadto BA, Pych A, Kowalczyk B, Zawadzka B. The quality of life of patients with head neoplasms and incidence of depression treated with radiotherapy.

A preliminary research report. NOWOTWORY J Oncol 2021; 71: 212-219.

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

212



Radiotherapy is usually a kind of treatment that requires the
patient to stay in an oncological center for several weeks, which
can lead to anxiety for the patient. For a long time during the
treatment, the patient can experience discomfort in life caused
by various undesirable symptoms brought on by the radiation
therapy [3]. Irradiation treatment is associated with a redu-
ced intensity of side effects when compared to chemotherapy
[4]. A diagnosis of cancer heightens the patient’s fear, elevates
anxiety, a sense of danger and the uncertainty of life. The image
of this disease, which is common in society, evokes negative
emotions [2]. On the one hand, the quality of life of a cancer
patientis determined through the prism of the ailments or fears
that accompany the disease, on the other hand, there is faith in
treatment and a reduction of discomfort [5]. When diagnosing
cancer, it seems necessary to start treatment as soon as possible.

For most patients, even staying in hospital is a big psy-
chological problem and experience. A patient’s value system
is often radically changed. The onset of illness means that the
person is at a level of basic needs, such as health, life and psy-
chosomatic comfort. Safety and physical comfort are usually
provided by the hospital, but the need for peace of mind is
often not met. This is usually caused by a lack of communi-
cation between the patient and the medical staff. Providing
information on the state of health, the course of the disease,
the treatment and side effects, as well as establishing and
maintaining vital emotional contact are all factors that are
responsible for a patient’s mental comfort. Another factor that
reduces the quality of life of a hospitalized patient is the feeling
of helplessness and passivity [2]. In scientific research, the basic
and very often only criteria for assessing the effectiveness of
oncological treatment was the survival time and remission
period. Currently, more attention is paid to the impact of the
disease and its treatment than on the patient’s functional and
psychological condition and their place in society [5].

The assessment of the quality of life of patients treated
oncologically is of great interest in recent years. Cancer and
depression are causes of a patient’s suffering [6]. The concept
of depression in the aspect of canceris very important in many
aspects. One of them is the occurrence of depression and
mood disorders as a cause or factor of cancer [7, 8]. In such
patients, there are disturbances and obstacles regarding co-
operation in the treatment process [6]. Incidence of depression
in patients with cancer is 3.5 times higher than in patients
with diabetes, hypertension, heart disease, rheumatic arthritis,
chronic lung disease or stroke [9].

The aim of the study was to determine the cause-and-ef-
fect relationship between the quality of life and the frequency
and severity of depression and the side effects of radiation
therapy in people treated for head cancer.

In order to achieve the aim of the work, the following
research questions were asked:

1. How do patients treated with radiation for head cancer
assess their quality of life?

2. What is the relationship between the assessment of the
quality of life and the occurrence of depression in patients
treated with radiation therapy for head cancer?

3. What is the relationship between the quality of life and
the occurrence of side effects in the course of radiation
therapy in patients treated for head cancer?

4. What is the relationship between the quality of life and
the patient’s attitude to the disease?

Material and methods

The research was conducted in the Radiotherapy Ward of the
Specialist Hospital J. Sniadeckiego in Nowy Sacz. The diagno-
stic survey method was used. To assess the quality of life, the
Polish version of the standardized WHO QOL-Bref questionnaire
developed by Laura Wotowicka and Krystyna Jaracz, containing
26 questions, was used [10]. To assess the severity of depression,
the Beck Depression Scale was used, consisting of 21 questions
considering the most common symptoms of depression, whose
translation and initial adaptation was undertaken by Parnowski
and Jernajczyk [11]. The third tool was the author’s own qu-
estionnaire focused on a group of patients treated with radiation
for head cancers. The study group consisted of 103 adults, over
18 years of age, in whom radiotherapy was performed using
an accelerator emitting photon radiation with the following
energies: X6MV, X15MV, and electrons: E6MeV, E9MeV, E12MeV,
E15MeV, E18MeV, E22MeV. The accelerator was equipped with
multileaf colimators enabling conformal therapies in any lo-
cation and IMRT (intensity modulated radiotherapy) therapies
in the step and shot and sliding window technique [12]. In the
case of multifocal metastases to the brain, the whole brain was
irradiated. In primary lesions or single brain metastases, the area
of the lesion was irradiated with a margin along with edema
or the tumor bed. In the case of irradiation of the whole brain
(palliative treatment), the hypothalamus was not protected. By
contrast, in the case of irradiation of the primary tumor area
(if possible), the minimum dose per hypothalamus was used.

Participation in the study was voluntary, the patients were
informed about the purpose of the study, and they verbally
agreed to take part in it.

The Chi? independence test, the Mann-Whitney test and
the Kruskel-Wallis test were used in the statistical analysis of
the results. The choice of nonparametric tests was dictated by
the lack of normality of variables (verified with the Kolmog-
orov-Smirnov and Shapiro-Wilk tests) or by the lack of group
equivalence (verified with the Chi? compliance test). A signif-
icance level of p < 0.05 was adopted. The calculations were
carried out using the IBM SPSS Statistics 20 program.

Results

One hundred three people aged 20-70 were examined (53.4%
men; 46.6% women). The largest group among all the re-
spondents were patients between 41 and 50 years of age
(34.0%). Over half of the respondents (55.3%) declared having
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secondary education. Few respondents (8.7%) had higher
education. Analyzing the marital status of the respondents,
it was found that 68.9% of them were married. Single people
accounted for only 18.4% of the respondents, and widowed
patients constituted 12.6% of the respondents. Most frequen-
tly, respondents were diagnosed with glioblastoma multiforme
(ICD-094) (34.0%) or a metastatic tumor (ICD-094) (31.1%) of
the central nervous system. Less frequent was anaplastic astro-
cytoma (ICD-094) (14.6%), anaplastic oligospermia (ICD-094)
(10.7%), germinal spinal cord (ICD-094) (6.8%) or meningioma
(ICD-095) (2.9%).

Radiotherapy at a dose of 20 Gy in fractions of 4 Gy was
used in 29.1% of patients and lasted 1 week. The most nume-
rous group of 37.9% were patients treated for 2-3 weeks with
30 Gy of irradiation in 3 Gy fractions; 24.3% of patients diagno-
sed with meningioma and/or patients who did not complete
the treatment were treated for 4 to 5 weeks. Treatment with
a dose of 60 Gy was used in 8.7% of the patients, in fractions
of 2.0 Gy, which lasted 6 weeks.

The most common effects of radiation were headaches
(68.0%). Slightly less often, the subjects suffered from nausea
(44.7%) or hair loss (42.7%).Vomiting occurred in 25.2% of the
respondents, and 16.5% of the respondents did not experience
radiation side effects. Some patients experienced balance
disorders (14.6%) or blurred vision (5.8%). Only a few of the
respondents (13.6%) used the help of a psychologist from the
moment of diagnosis to the present. Most respondents (86.4%)
did not benefit from such assistance.

Analysis of the research showed that the respondents rated
their quality of life higher (2.88) than their quality of health
(1.88). In both cases, the self-assessment of the quality of life
and health was very low (1-5 points scale) (tab. I).

The highest quality of life was observed in the environment
field (6250 + 23.21), a lower one in the social field (50.16 +
31.35). The lowest indicator of the quality of life was observed

Table I. Individual overall perception of the quality of life and health

Individual overall
perception of the

Individual overall

perception of the

quality of life quality of health
mean 2.88 1.88
median 3.00 200
SD 141 097

in the psychological field (46.93 + 31.73) and the physical field
(44.24 + 28.65) (tab. II).

On the basis of the Beck scale, it was found that 32.0% of
people did not have symptoms of depression. Mild depression
was observed in the group of 20.4% of respondents. Mode-
rately severe depression was found in 34.0% of respondents,
and very severe depression occurred in 13.6% of the respon-
dents. It was shown that the lack of depression in 44.2% of the
respondents or mild depression in 27.9% of the respondents
was significantly more common in patients aged 20-40 years.
In 48.6% of people aged 41-50 and 40.0% of people over
51 years of age, moderate depression was more frequent than
in the rest of the respondents.

Analysis of the author’s research shows that respondents
without depression rated their overall quality of life the highest
(4.30), slightly lower than the respondents with mild depres-
sion (3.67), the lowest quality of life rating was respondents
with moderately severe (1.57) or very severe depression (1.64).
The respondents rated their quality of health in a similar way.
The respondents without depression rated their quality of life
the highest (2.88), lower (1.81) — the respondents with mild
depression, and those with moderately severe (1.34) or seve-
re depression (1.00) rated their quality of health the lowest.
Statistical analysis showed a relationship between depression
and satisfaction with one’s life and health (p < 0.0001). In this
respect, people without depression showed a statistically si-
gnificantly higher level of overall perception of quality of life
and health than people with depression (tab. Ill).

[t was shown that the lower the severity of depression, the
higher the quality of life in individual subscales. The author’s
research shows that the quality of life in each of the assessed
fields was significantly better in people without depression than
in those with depression. As a result of the analysis, the diffe-
rences found were statistically significant (p < 0.0001) (tab. IV).

Analysis of the research showed that respondents who
had headaches as a side effect of radiation therapy rated their
overall quality of life (3.10) and quality of health (2.10) higher
than respondents who did not have headaches, who rated
their overall quality of life (2.42) and quality of health (1.42)
lower. Relationships were observed in each of the fields of
the quality of life. People with headaches obtained average
values of the quality of life in individual subscales at the level:
in the physical field — 47.50, in the psychological field — 50.24,
in the social field — 55.24, in the environmental field - 65.67;

Table I1. The quality of life of patients treated for head cancer with radiation therapy

Physical field
mean 4424
median 39.29
SD 2865
min. 0
max. 89

214

Psychological field Social field Environment
46.93 50.16 62.50
41.67 4167 59.38
31.73 31.35 23.21
4 0 16
96 100 94



Table Il Individual perception of the quality of life and health and these values were higher than in people who did not have
Depression (Beck Individual overall Individual overall headaches. In the case of other side effects: vomiting, nausea,
Depression Scale) perception of the  perception of the hair loss, and vision and balance disorders in patients treated

uality of life uality of health
Eea) e with radiation for head tumors, similar relationships were obse-

ith 4. 2. .
éve'tprzg;on mean 30 8 rved as in the case of the headache. Both the respondents who
S0 il iz did not have side effects of radiation therapy and those who
mild mean il el did, assessed their overall quality of life and health in a similar
depression - Lo .
D 0.86 040 way. A statistically significant dependence on all analyzed side
moderately mean 1.57 1.34 effects of radiotherapy was found in the general perception
Zi\gfssion D 070 068 of the quality of life and health, as well as in the social and
environmental field. The obtained results concerning the most
very severe mean 1.64 1.00 - o . ) .
depression 0 050 000 statistically significant relationships between variables at the
: - - significance level of p < 0.0001 revealed a relationship between
e mean 288 188 hair loss and balance disorders and a subjective assessment of
o0 141 ver quality of life and health, and the quality of life for individual
P <0.0001 <0.0001 subscales (tab. V).

Table IV. The quality of life and depression in patients treated for head cancer

Depression (Beck scale) Physical field Psychological field Social field Environment
without depression mean 78.03 84.97 87.37 8845
SD 737 8.59 755 6.42
mild depression mean 5221 54.56 58.73 69.35
SD 10.13 14.90 11.92 9.04
moderately severe mean 2122 21.79 23.81 4321
depression D 1249 1098 1181 1021
very severe depression mean 10.20 8.63 1548 39.29
SD 8.03 345 13.81 19.02
in total mean 4424 46.93 50.16 62.50
SD 2865 3173 31.35 23.21
p <0.0001 <0.0001 <0.0001 <0.0001

Table V. The relationship between the quality of life and the side effects of radiation treatment

Side Occurence Individual overall Individual overall Physical Psychological  Social Environment
effects perception of the perception of the field field field
quality of life quality of health
headache  no mean 242 142 37.34 39.90 39.39 55.78
SD 1.56 0.50 28.19 29.57 30.64 26.68
yes mean 3.10 210 4750 50.24 55.24 65.67
SD 1.29 1.07 2848 3238 30.60 20.85
o 0.0208 0.0027 0.0877 00714 0.0168 0.0422
vomiting no mean 3.19 1.99 51.02 5244 57.03 68.63
SD 1.21 0.87 2417 29.52 28.20 18.77
yes mean 196 158 2418 3061 29.81 4435
SD 1.56 121 31.82 33.00 31.90 25.88
o 0.0001 0.0022 <0.0001 0.0039 0.0001 <0.0001
nausea no mean 333 2.05 56.39 58.85 6243 7144
SD 131 0.89 2543 3040 29.26 20.96
yes mean 233 167 29.19 3216 34.96 5143
SD 133 1.03 2523 2701 27.14 2117
o 0.0003 0.0070 <0.0001 0.0001 <0.0001 0.0001
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Environment

Individual overall
perception of the

Occurence Individual overall Physical Psychological  Social
perception of the field field field

quality of health

quality of life

vision no mean 3.00
disorders D 137
yes mean 1.00
SD 0.00

o 0.0006
balance no mean 3.20
disorders ) 127
yes mean 1.00
SD 0.00

o <0.0001
hair loss no mean 2.24
SD 143
yes mean 375
SD 0.78

o <0.0001
no side no mean 2.38
effects D 138
yes mean 2.88
SD 158

o 1.0000

It was shown that respondents who accepted their ill-
ness perceived their quality of life the highest (4.33), which
was higher than in respondents who somehow got used
to it (2.85) or did not accept it (1.39). When analyzing the
results of the research, the overall perception of the quality
of health was similar. Those who had accepted their disease
had a higher score (2.64) than those who had become used
to the disease (1.85). The overall perception of the quality of
health was rated the lowest by respondents who had not
accepted their disease (1.13). The differences were statistically
significant (tab. VI).

Table VI. Individual perception of the quality of life and the acceptance
of the disease

The acceptance Individual Individual
of the disease overall overall
perception perception of
of the quality the quality of
of life health
| accept the mean 433 264
leeee sD 069 106
I donotacceptthe  mean 1.39 1.13
ClEeERR sD 050 034
| feel accustomed ~ mean 2.85 1.85
to the disease. D 104 074
in total mean 2.88 1.88
SD 141 097
p <0.0001 <0.0001
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1.94 45.66 4828 51.72 63.66
0.98 2894 32.22 31.66 2343
1.00 2143 2500 2500 43.75
0.00 0.00 0.00 0.00 0.00
0.0088 0.0686 0.2520 0.0460 0.0157
203 49.84 51.94 55.30 67.05
098 27.03 3161 31.08 21.84
1.00 1143 17.50 20.00 3583
0.00 947 6.34 4.23 834
<0.0001 <0.0001 0.0006 <0.0001 <0.0001
147 29.72 31.78 34.04 51.64
0.88 26.00 28.80 2623 21.80
243 63.72 67.23 71.78 77.06
0.82 18.90 23.08 23.86 16.08
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001
1.95 4473 4772 51.55 62.86
1.03 29.80 32.28 32.20 2393
153 41.81 42.89 4314 60.66
051 2251 29.38 26.39 19.74
0.2064 0.5808 04589 03348 03585

It was found that the patients who had fully accepted
their illness had the highest quality of life in each of the fields,
the respondents who had got used to the disease had a lower
quality of life, and the lowest were the patients who had not
accepted their disease. A higher quality of life in particular
fields was demonstrated by people accepting their illness:
in the physical field: 72.75, in the psychological field: 80.18, in
the social field: 79.55, and in the environmental field: 84.28.
The respondents who had not accepted their disease had the
lowest quality of life in all fields: in the physical field: 17.51, in
the psychological field: 15.86, in the social field: 20.97, and
in the environmental field: 40.83. In terms of acceptance of
the disease, the compared groups are the most diverse in the
psychological field. While analyzing the obtained test results,
there was a statistically significant relationship between the
acceptance of the disease and the individual fields, which was
p < 0001 (tab. VII).

Discussion

The Scientific Council of the National Cancer Registry states
thatin 2016 there was anincrease in cancer incidence by abo-
ut one thousand cases compared to 2015. This number also
systematically increases in relation to cases of cancers of the
central nervous system [13]. One of the methods of treating
cancers of the central nervous system is the use of radiation
therapy [14]. Very often, along with the occurrence of cancer,
patients at various stages of the disease are accompanied by



Table VII. The quality of life and the acceptance of the disease

The acceptance of the disease Physical field Psychological field Social field Environment
I accept the disease. mean 7251 80.18 79.55 84.28
SD 14.87 16.24 1732 949
I do not accept the disease. mean 17.51 15.86 20.97 4083
D 10.65 8.96 15.35 1333
| feel accustomed to the disease. mean 4158 4348 4850 61.30
SO 2535 2565 2743 20.82
in total mean 4424 46.93 50.16 62.50
SD 28.65 31.73 31.35 23.21
p <0.0001 <0.0001 <0.0001 <0.0001

anxiety, anger and depression, which negatively affects the
healing process and affects the quality of life [15].

Cancers of the central nervous system are not very com-
mon. However, the most common ones have a poor prognosis.
According to the Scientific Council of the National Cancer
Registry in Warsaw, cancer occurrence is estimated at 2% per
annum [16]. Dziadziuszko and Fijuth indicate that the incidence
of glioblastoma multiforme is as much as 40%, while metastatic
tumors account for 15-20% in patients with all cancers [15].
The research conducted in the radiotherapy ward confirms
the fact that the most common cancers of the central nervous
system are glioblastoma multiforme 34.0% and metastatic
tumors to the central nervous system 31.1%.

Kowalska and Szemik’s research conducted among
225 people aged 25-44, using the WHO QOL-BREF question-
naire, showed that the average values of the quality of life for
individual subscales were at these levels: for the physical field
- 53.5, for the psychological field - 62.8, for social relations —
70.0, and for the environmental field - 57.3 [17]. Kowalska et
al.also assessed the quality of life of 746 healthy, professionally
active people aged 45-60.The average of the individual fields
was: somatic — 54.4, psychological — 60.8, social — 68.3 and
environmental — 57.6 [18]. Patients' quality of life deteriorates
after the start of radiation and this condition persists for up
to three months after the end of the treatment, as reported
by Kozak et al. [19].

The analysis of the results of research showed that cancer
and the treatment that is used significantly affect the quality
of life of respondents in the physical, psychological and social
field. The quality of life in the individual fields was as follows:
the best results were obtained in the field of social relations
- the average: 62.50; in the social field — the average: 50.16; in
the environmental field — the average: 46.93; in the physical
field — the average: 44.24.

The occurrence of depression during cancer is a fairly
common phenomenon. Studies by Mitchell et al. on the
occurrence of depression during cancer show that the co-

-occurrence of cancer and depression exceeds 50% in many
cases [20]. Onitilo et al. note in their publication that regar-
dless of the etiology, the occurrence of depression in can-
cer patients has an additional impact on the results of the
treatment. Patients with depression who are diagnosed with
cancer experience a lower quality of life, their cooperation
with medical staff is negatively affected and the patients
are hospitalized longer [6]. The incidence of depression in
patients treated with irradiation of the central nervous system
is confirmed by the author’s research. Based on the Beck
Depression Scale, it was found that 32.0% of the respondents
had no symptoms of depression. One in five patients — 20.4%
— had mild depression. Moderately severe depression was
found in 34.0% of the people, and 13.6% of the respondents
had very severe depression. The results of research by Mit-
chell et al. conducted in a group of 279 oncological patients
revealed the occurrence of major depression in 12.7%, and
depressive disorders in 29.6% of the subjects [21]. According
to the authors, the diagnosis of depression in cancer patients
should be more frequently analyzed, as depression in cancer
patients can undoubtedly have a negative impact on the
treatment process as well as on their cooperation with the
medical staff.

Treating the central nervous system with irradiation is very
often associated with the occurrence of various types of side
effects. lonizing radiation affects both cancerous and healthy
tissues. The author’s research carried out in the radiotherapy
ward indicates that the most common effects of radiation were
headaches — 68.0%. Slightly less frequently, the respondents
had nausea 44.7% or hair loss 42.7%. In the study of Kapela et
al, 20.7% of respondents experienced pain during chemo-
therapy [22]. A cancer patient undergoing ionizing radiation
treatment is a person who is suffering. Nowak et al. show that
pain management results in better coping with its side effects,
and in looking at the future — dealing with changes in the
quality of life [23]. The author’s research has shown that the
side effects of radiation therapy: headache, vomiting, nausea,
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hair loss, vision and balance disorders significantly affect the
overall perception of the quality of life and health.

Assessing the quality of life, especially its psychological
sphere, it is crucial to adapt to the disease, i.e. the level of its
acceptance, which is emphasized by Kurpas et al. [24]. In the
studies by Smolen et al.,, adapting to the disease in the studied
group of cancer patients was at a medium level, however,
people who did not experience pain and assessed their health
well adapted better [25]. Szczepariska-Gieracha et al. indicate
thatamong 71 patients with malignant neoplasms, strategies
of coping with neoplastic disease may change with the time
that elapses since the start of the treatment [26]. Research on
the acceptance of cancer was carried out by Smoler et al.
on a group of 229 randomly selected respondents. It was de-
monstrated that the higher the degree of cancer acceptance,
the lower the severity of the helplessness-hopelessness rela-
tionship [27]. Slusarska et al. assessed the level of acceptance
of the disease and quiality of life during treatment of patients
with lymphoma using the WHO QOL-Bref questionnaire.
Among 105 respondents, 7.6% of them showed a very low
level of acceptance, and 15.2% — a high level. The higher the
level of acceptance, the better the quality of life of patients [28].

Inthe author's research, correlations were found between
the level of the acceptance of the disease and the individual
general perception of the quality of life and health in its in-
dividual areas.

Cancer puts people in a difficult position. Our physicality,
mentality, community and human spirituality are all burdened.
The reason for this can be any changes that occur in the patien-
t's body, as well as various social factors. Very often, oncological
diseases are accompanied by depression and anxiety, which
significantly reduce the patient’s quality of life and may affect
the course of their treatment. Having the necessary knowledge
about all stages of treatment and recovery, in both the physical
and mental context, as well as the active participation in the
process of treating of the patient and the family, can signifi-
cantly affect the patient’s self-esteem. The state of health of
a patient treated with head irradiation for metastatic tumors
often deteriorates rapidly, which is why J. Zapata et al. drew
attention to the importance of health education; this is not
only the transfer of knowledge and skills, but also instilling
motivation to change one’s behavior in order to have more
effective treatment [29]. At present, there are few publications
regarding the quality of life of patients undergoing radiation
therapy for cancers of the central nervous system.

Conclusions

1. Respondents treated with radiation for head cancers rated
their quality of life higher than their quality of health. In
both cases, the self-assessment of the quality of life and
health was very low.

2. Patients who did not have symptoms of depression ra-
ted their quality of life higher. Similarly, the higher the
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assessment of the quality of health, the lower the level
of depression. It was shown that the higher the quality of
life in specific fields, the lower the severity of depression
in patients.

The intensity of side effects of radiation therapy for head tu-
mors affects the assessment of the quality of life in specific
fields. The greater the intensity of side effects of radiation
therapy, the lower the quality of life in all fields. Patient
education, carried out by a radiotherapy nurse that refers
to how to deal with radiation reactions may significantly
affect the patient’s assessment of their quality of life.

The acceptance of the disease affects the perception
of the quality of life. Patients who accepted their dise-
ase assessed their quality of life and health the highest,
and those who did not accept the disease — rated it the
lowest. It was shown that patients who fully accepted
their disease had the highest quality of life in every field,
a lower quality of life had those who got used to the
disease, and the lowest the quality of life had patients
who did not accept the disease.
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Chronic obstructive pulmonary disease assessment test
predicts postoperative complications in patients with lung
cancer qualified for lobectomy
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Introduction. Patients considered for radical surgery for lung cancer need a functional evaluation to identify those at

increased risk of postoperative complications.

Material and methods. \We performed an analysis of clinical data of 1214 patients who underwent a single lobectomy for

lung cancer.To assess the risk of complications, we used the chronic obstructive pulmonary disease assessment test (CAT).
Results. 254 pulmonary and 51 cardiovascular complications occurred in 216 (17.8%) patients. In 204 patients with a CAT
score >12 complications occurred more often than in patients with a lower score (26.5% vs. 16.0%; p < 0.001).

Conclusions. In patients undergoing lobectomy for lung cancer, pulmonary complications occurred much more frequ-

ently than cardiovascular complications. Patients with a CAT score >12 had a higher rate of postoperative complications

as compared to those with a lower score.

Key words: lung cancer, lung resection, preoperative evaluation, CAT

Introduction

The goal of preoperative decision making is to minimise
postoperative complications. Knowing which clinical factors
are associated with complications permits oncologists, pul-
monologists or surgeons to assess which candidates are ap-
propriate for major thoracic surgery. Patients with lung cancer
qualified for curative lung resection need an assessment of
their health status, as they frequently suffer from comorbidities,
mainly chronic obstructive pulmonary disease (COPD) and
cardiovascular disease [1, 2], which are considered significant
prognostic factors [3, 4].

The joint European Respiratory Society/European Socie-
ty of Thoracic Surgeons and the American College of Chest
Physicians [5, 6] recommend a stepwise functional workup of
lung resection candidates. The assessment begins with a car-
diovascular evaluation using the thoracic revised cardiac risk
index (ThRCRI), then pulmonary function tests are performed
with the calculation of predicted postoperative lung function.
Patients with reduced predictive postoperative lung function
are referred for exercise tests.

Current guidelines endorse the thoracic revised cardiac
risk index (ThRCRI), as a first-line screening tool assessing the
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cardiac risk before lung resection [7]. The ThRCRI includes

cardiacischaemia, cerebrovascular disease, renal disease and

the extent of resection (pneumonectomy). However, simple
registration of comorbidities does not provide information
on the impact of comorbidities on patients’ health. Besides,
an assessment of the risk of pulmonary complications is not
included at this stage of the preoperative evaluation. The chro-
nic obstructive pulmonary disease assessment test (CAT)
was introduced in 2009 as a tool to measure health status
impairment in patients with COPD [8]. The CAT is a simple,
patient-completed questionnaire, that covers a broad range
of effects of COPD on patients’ health. It is a standardised
assessment tool consisting of only 8 items, that provides re-
liable and valid information on symptoms, activity limitation
and other manifestations of COPD. We assumed that the CAT
could also measure the symptomatic effect of other comor-
bidities and be useful in assessing the risk of complications in
all patients qualified for lung resection, regardless of whether
they have COPD or not.

The current study aimed to:

- rate the incidence of pulmonary complications and eva-
luate the need to include these type of complications at
an early stage of preoperative evaluation;

-+ determine the utility of incorporating the CAT in the in-
itial stage of the overall risk assessment of perioperative
pulmonary and cardiovascular complications in patients
with lung cancer qualified for lobectomy.

Materials and methods

The study was accepted by the local ethics committee.
The participating subjects were patients who had undergo-
ne a single lobectomy for lung cancer at the Department of
Thoracic Surgery, Institute of Tuberculosis and Lung Diseases
inWarsaw, between March 2014 and March 2019. Preoperative
staging included a complete medical history and physical
examination, blood and urine examinations, a 12-lead resting
electrocardiogram, pulmonary functional tests (PFT), com-
puted tomography of the chest, and a fibrobronchoscopy.
In the presence of symptomatic or previously documented
cardiovascular disease, echocardiography, neck or lower limb
ultrasound studies were performed. PFT included spirometry
with measurements of forced expiratory volume in one se-
cond (FEV1) and forced vital capacity (FVC) and a lung transfer
factor for carbon monoxide (TL_ ) measurements using the
single breath method.

Tests were performed using a MasterScreen system (softwa-
re version 4.65; Jaeger, Wirzburg, Germany). We used reference
values from the 2012 Global Lung Function Initiative for spirome-
try [9] and from the 1993 ERS/European Community for Coal and
Steel for TL  [10]. The spirometric criterion of COPD diagnosis
was FEVi/FVC ratio < 0.7 in line with the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) [11]. The classification
of airflow limitation severity was also taken from the GOLD,

mild — FEV1 >80% predicted, moderate — FEV1 <80% and >50%
predicted, severe — FEVi <50% and >30% predicted. The ThRCRI
score was calculated according to Brunelli et al. [8].

In our study, the ThRCRI included only three classes, as
patients undergoing pneumonectomy were not included in
the analysis. The Polish version of the CAT, obtained from the
website www.catestonline.org, was administered to patients
while they were waiting for PFT. The patients were briefly in-
formed on how to complete the questionnaire and then filled
it in independently. The CAT consists of eight items assessing
cough, phlegm, chest tightness, breathlessness going up a hill/
stairs, activity limitations at home, confidence in leaving home,
sleep and energy, with 6-point ordinal scales (scored 0-5) of
severity for each item, that provides a scoring range of 0-40.

Lobectomies were performed by either thoracotomy or
video-assisted thoracoscopic surgery. Stage | tumours were
removed using a minimally invasive technique. The surgi-
cal approach was decided by experienced thoracic surge-
ons. Extended lobectomies (e.g. chest wall resections) were
excluded from the analysis. Complications and deaths were
those occurring within 30 days postoperatively or later if the
patient was still in the hospital. The following pulmonary and
cardiovascular complications were included: prolonged air
leak, respiratory failure requiring mechanical ventilation for
more than 48 hours, atelectasis or retention of secretions in
the airways requiring bronchoscopy, pneumonia, myocardial
infarction, cardiac failure, pulmonary embolism and death
of the patient. The degree of severity of complications was
assigned according to the Clavien-Dindo classification [12].
Only life-threatening complications or those requiring surgical
or endoscopic intervention (category >2) were included in
the analysis.

Pca<n2 [ cAT=12

p < 0.00]1 p <004 p <002

351

all COPD

non-COPD

patients patients patients

Figure 1. The incidence of complications by CAT score and COPD
diagnosis
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Table I. Demographic and clinical characteristics of the study patients (n = 1214)

All patients
age in years, mean (SD) 65.2 (8.6)
male, n (%) 647 (53)
FEV,, % predicted (SD) 84.0(19.1)
FVC, % predicted (SD) 96.0 (15.4)
FEV,/FVC, mean (SD) 0.67(0.10)
TLCo % predicted (SD) 728(17.6)
CAT, mean (SD) 64(5.7)
ThRCRI", mean (SD) 0.32 (0.66)
comorbidity
COPD, n (%) 630(51.9)
IHD, n (%) 223(18)
CVD, n (%) 29(24)
renal insufficiency, n (%) 5(04)

COPD patients Non-COPD patients
n=630 n=>584
664 (7.6) 639(9.3) <0.0001*
388 (61.6) 259 (44.3) <0.0001**
733(15.7) 954 (15.5) <0.0001*
94.1 (15.5) 98.1 (15.1) <0.0001*
0.60 (0.07) 0.76 (0.04) <0.001%
68.0(16.7) 780(17.1) <0.0001*
6.8 (6.0) 59(5.5) 0.006*
0.35 (0.68) 0.28 (0.63) 0.08*
123 (20%) 100 (17) 0.28**
19 (3) 10(2) 0.21%*
3 (0.5 2(04) 0.72%*

Tests for COPD vs. non-COPD patients — * T-Test for means; ** Chi® test; FEV, - forced expiratory volume in the first second; FVC - forced vital capacity; o™ lung transfer factor for
carbon monoxide; IHD - ischemic heart disease; CVD - cerebrovascular disease; SD - standard deviation; A — ThRCRI included only three items, without pneumonectomy (score

range 0-4.5).

Statistical analysis

Categorical data were tested by the Chi? test. Tests for com-
plications for CAT score =12 vs. CAT score <12 and two more
such tests included separately COPD and non-COPD patients
(fig. 1) were adjusted using the Holm-Bonferroni method for
multiple comparisons with p value thresholds adjusted to be
respectively: 0.017,0.025 and 0.05. Lower test p-values were
met in testing.

Numerical data statistics were presented in the form of
means with standard deviations (SD). Examining table |, means
of numerical variables for COPD and non-COPD groups were
tested using the independent-samples T-Test. P values below
0.05 for 2-tailed tests were considered statistically significant
to reject the hypothesis for equality. Analyses were performed
using scientific computation libraries, SciPy (ver. 1.3) and Num-
py (ver. 1.16.2), in the Python programming language (ver. 3.8).

Results

The demographic and clinical characteristics of the study sub-
jects are shown in table I. Among 1214 subjects, 630 (52%)
patients met the spirometric criteria of the COPD diagnosis
(FEVi/FVC < 0.7), of whom 95% were smokers, with mean
pack-years 35.9 (SD: 21.9). There were 206 (33%) cases with
mild, 384 (61%) moderate and 40 (6%) with severe airway
limitation. COPD was the most common comorbidity, follo-
wed by ischaemic heart disease. Cerebrovascular disease and
renal insufficiency were rare, found in less than 3% of patients.
The incidence of ischaemic heart disease, cerebrovascular
disease and renal insufficiency was similar in COPD patients
and non-COPD patients. The mean CAT score was 6.4 (SD: 5.7,
range 0-32) and was higher in patients with COPD 6.8 (SD:
5.9) thanin non-COPD patients 5.9 (SD: 5.5; p = 0.005). Surgical
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Table Il. The distribution of patients in each class of the ThRCRI and the CAT

Number of cases Number of cases with
n (%) pulmonary and cardiovascular
complications n (%)
ThRCRI*
0 972 (80) 164 (16.9)
1-15 224(18.5) 50 (22.2)
2-25 5(05) 0
>25 12(1) 2(16)
CAT
<12 1010 (83) 162 (16.0)
>12 204 (17) 54 (26.5)

* - ThRCRIincluded only three items, without pneumonectomy (score range 0-4.5).

interventions comprised 434 (36%) right upper, 288 (24%) left
upper, 210 (17%) left lower, 193 (16%) right lower, and 89 (7%)
middle lobe lobectomies.

From the entire group of 1214 patients, 235 pulmonary and
51 cardiovascular complications were registered, which occur-
red in 216 (17.8%) patients. Grade 3a complications (surgical
or endoscopic intervention not under general anaesthesia)
occurred in 168 (13.8%), grade 3b complications (surgical
or endoscopic intervention under general anaesthesia) in 4
(0.3%), grade 4a (life-threatening single organ dysfunction) in
23(1.9%), grade 4b (life-threatening multi organ dysfunction) in
12 (1.0%), and grade 5 (the death of the patient) complications
in 9 (0.7%) patients.

Based on the analysis of the discrimination of CAT scores
in relation to complications, patients were divided into two
groups, CAT score <12 and >12. At this CAT bound, the va-
riable was more precise in terms of assessing complications,



compared to other tested thresholds, and at the same time
included a fairly large number of patients with complications.
The distribution of patients in classes of the ThRCRI and the
CAT, and the number of cardiovascular and pulmonary com-
plications in each class are shown in table II.

In the analysed group, the maximum value of the ThRCRI
could be 4.5, not 5.5, because pneumonectomy was an exc-
lusion criterion. 20% of patients had ThRCRI greater than zero,
mainly due to comorbid ischaemic heart disease. The rate of
pulmonary and cardiovascular complications increased in
patients with a ThRCRI score =1, 21.5% vs. 16.9% (Chi’ test;
p = 0.048). The incidence of complications by CAT score in
the whole group, in COPD and non-COPD patients, is shown
in figure 1.

There were 204 (16.8% of the whole group) patients with
a CAT score >12, and in these patients, complications occur-
red more often than in patients with a lower score (26.5% vs.
16.0%, Chi® test; p < 0.001). This difference was true both in
COPD patients (30,9% vs. 21,9%, p < 0.04) and in non-COPD
patients (19.7%vs. 10.1%, p < 0.02). In COPD patients, the rate of
complications increased with the severity of airway limitation,
16%, 27% and 30% in patients with mild, moderate and severe
airway obstruction respectively.

Conclusions

Thoracic surgery is considered high-risk surgery but remains
the best therapeutic option for a cure in patients with resec-
table non-small cell lung cancer. Patients with lung cancer
who are considered for radical surgery should be assessed
to identify subjects at increased risk of perioperative compli-
cations. The initial step in the current algorithm of functional
qualification focused on cardiovascular complications has
limitations. The incidence of major cardiac complications is
low — 3.3% in the series by Brunelli et al. [8], 4.1% in the series
by Ferguson et al. [13] and in our group.

We found major pulmonary complications more than four
times more common than cardiovascular complications, so the
risk of this type of complication should be assessed from the
beginning of the functional workup. Pulmonary function tests,
which are the second step of the functional workup, allow for
the calculation of predictive postoperative lung function, but
they are not a good tool for health status assessment. Several
studies have indicated that the relationship between lung
function and health status scores is weak [14, 15]. We used the
CAT, a simple instrument to assess the symptomatic impact
on patients'health. The CAT was developed as an instrument
to measure the health status of patients with COPD in an easy
way [9]. The CAT covers all the important symptomatic areas of
COPD and consists of only 8 items that provides a quantified
measure of health status.

The item selection process followed a vigorous metho-
dology and created a questionnaire with very good measu-
rement properties. It requires only 2—-3 minutes to complete

and score, which enables rapid and reliable assessment of
a patient’s health status that can be readily incorporated into
routine care [16, 17]. The CAT was extensively evaluated in
COPD patients with varying severity of the disease across
Europe [18]. In our opinion, symptoms assessed by CAT are
not limited to COPD and many of them, e.g. breathlessness
going up a hill/stairs, activity limitation at home, confidence
in leaving home, sleep and energy levels, are common to lung
and cardiovascular diseases. That was the reason we decided
to use the CAT as a tool to assess the risk of pulmonary and
cardiovascular complications in all patients qualified for lung
resection. We found that patients with a CAT score >12 had
more complications than patients with a lower CAT score and
the higher incidence of complications was independent of
the COPD diagnosis. The CAT identified the high-risk group at
a very early stage of functional workup before PFT or exercise
tests were performed. It is difficult to compare the results of
our study with other series because we have found only one
study aimed at verifying the usefulness of symptoms or quality
of life-based scores, including the CAT, in predicting the risk
of pulmonary postoperative complications in patients with
early-stage COPD [19].

Our study is the first in which the CAT was used in a large
group of patients qualified for thoracic surgery regardless
of COPD diagnosis. It is worth mentioning that the analysis
in the current study differs from those by Brunelli et al. [7]
and Ferguson et al. [13]. The series by Brunelli and Ferguson
included patients who underwent lung resection for benign
and malignant diagnoses, and our study group included only
patients with lung cancer undergoing a single lobectomy
- the most common type of resection (89% of resection
surgeries for lung cancer in our hospital). In this way, we got
a large and homogeneous group of patients in terms of the
extent of surgery, something we consider a strength of our
study. Patients undergoing elective pneumonectomy were
excluded from the analysis because we think these patients
should undergo a separate functional workup, since such an
extensive procedure is a very strong risk factor — indepen-
dent of the accompanying diseases and the patient’s state
of health. In practice, in patients undergoing lobectomy, only
ischaemic heart disease was a prevalent ThRCRI criterion,
since renal insufficiency and cerebrovascular disease were
rare, and found in less than 3% of patients. Moreover, our
analysis embraced not only cardiovascular, but also pulmo-
nary perioperative complications, which were much more
common. In this context, the CAT, which turned out to be
more effective, could replace the THRCRI in the pre-operative
functional assessment algorithm.

In conclusion, pulmonary complications, occurring much
more frequently than cardiovascular complications, should
be included in the risk assessment scheme for lung resection.
The CAT turned out to be an effective and easy to apply in practi-
ceinstrument forinitial risk assessment in patients with lung can-
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cer qualified for lobectomy. Patients with a CAT score >12 had
a higher rate of pulmonary and cardiovascular complications
as compared to those with a lower score. The CAT has enabled
simple early identification of patients in the high-risk group

who require the most thorough further functional assessment.
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Breast conserving therapy is the primary treatment modality in early-stage breast cancer patients. Despite the develop-
ment of methods for the intraoperative assessment of tumor margins, 20-30% of patients still require re-resection due to
postoperative tumor infiltration at the surgery margins. In recent years, many methods have been developed to reduce
the number of re-resections due to margin infiltration. Here we review the current methods together with several more

techniques under investigation.

Key words: breast conserving surgery, surgical margin, re-resection

Introduction
Breast conserving surgery (BCS) is the standard of care in
patients with early-stage breast cancer (BC) [1]. In stage  and
Il, BCS is at least as effective as a mastectomy [2]. It includes
resection of the primary breast tumor as well as diagnostic and
therapeutic axillary procedures. Then the remaining mammary
gland is irradiated. Most patients receive additional systemic
(adjuvant) therapies depending on the pathological stage of
the cancer and the biological subtype. One of the conditions
for effective breast conserving therapy is obtaining clean mar-
gins, e.g.asite free of cancer cells, after surgical tumor resection
[3]. The current definition of free surgical margins for invasive
canceris the absence of tumor cells in the surgical incision line
(no ink on tumor) [4, 51. In ductal carcinoma in situ (DCIS), it is
recommended to maintain a margin of not less than 2 mm
from the surgical incision line [5].

Due toincreasingly common screening tests and progress in
imaging diagnostics, more and more breast cancers are detected
during the preclinical phase. The early stage at diagnosis enables

the widespread use of breast conserving therapy. Progress in
adjuvant treatment — both systemic and radiotherapy — has
significantly reduced the risk of local recurrence after BCS. Cur-
rently, the ten-year recurrence risk ranges between 4 and 7%
[6]. In patients without tumor-free margins, the local recurrence
risk increases two- to three-fold; therefore radical breast tumor
resection is the main goal of conserving therapy [4, 71.

The intraoperative assessment of surgical margins remains
achallenge for conserving therapy. Despite significant progress
in this area, in 20-30% of cases the final histopathological
examination still indicates the presence of cancer cells in the
surgical incision line [3, 7]. This results in reoperation — a local
scar excision or mastectomy, which in turn extends the treat-
ment duration, adversely affect the aesthetic effect, increasing
the patient’s stress and anxiety levels, and exacerbating the
total treatment costs. Reoperation rates are higher for DCIS
and breast invasive ductal carcinoma coexisting with ductal
carcinoma in situ (IDC-DCIS), accounting for 46% and 45%,
respectively [8, 9]. Therefore, the use of sufficiently sensitive
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and specific methods of intraoperative assessment of resection
margins is very important. None of the methods currently used
areideal, and research is ongoing to evaluate the different ap-
proaches. In the following sections we will present the available
methods that increase the effectiveness of conserving therapy
by reducing the rate of microscopic irradicality resulting in the
need for reoperation.

Surgical methods

Intraoperative gross clinical evaluation of the
lumpectomy specimen

This technique consists of an intraoperative clinical evaluation
of the removed specimen and the resection bed to establish
possible indications for extended resection. During the opera-
tion, the surgeon palpates the resected part of the breast and
assesses the margins macroscopically. The surgeon assesses
the tissue of the tumor bed and feels around for any suspicious
lumps. The advantages of this procedure include its simplicity
and relatively short duration; however, the sensitivity and spe-
cificity is low (<70%), which significantly limits its usefulness
in reducing the need for reoperation [3, 10].

Routine resection of cavity shave margins (CSM)
During the operation, the surgeon, after tumor resection, col-
lects four, and if the preparation does not reach the skin and
pectoral fascia, even six additional samples corresponding to
the upper, lateral, medial and lower margins, and possibly the
anterior (on the skin side) and the posterior (on the pectoral
fascia side) [11]. Each of these tissue samples should be about
1 cm thick. Two meta-analyzes, comparing wide excision alone
versus tumor excision with CSM, showed that routine use of
the CSM significantly reduced the reoperation rate for margins
infiltrations from 32% to 16% and from 31% to 12%, respecti-
vely [12, 13]. The size of the total part of breast removed in the
CSM group is greater than in the group without CSM; however,
according to the cited meta-analyzes, this does not affect the
postoperative aesthetic effect [12, 13]. On the contrary, there
are single analyzes available that negate the beneficial effect
of routinely used CSM in reducing reoperation rates [14].

Microscopic method

Frozen section analysis (FSA)

After processing, freezing and staining, the removed spe-
cimen is subjected to an intraoperative histopathological
evaluation. This method requires transport of preparation
to the histopathological laboratory and its preparation while
the patient remains under anesthesia. This increases sur-
gery duration by an average of 15-30 minutes [15, 16]. Ad
hoc margin assessment does not completely eliminate the
reoperations due to non-clean margins, although it can si-
gnificantly reduce their rates even from 35% to 10% [15-17].
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The sensitivity of this method ranges from 65% to 83% and
the specificity exceeds 90% [15, 16]. Sensitivity decreases
in DCIS, as well as when surgery is preceded by systemic
treatment [17]. In some cases, tissue freezing may cause its
damage and artifacts that hinder or prevent post-operative
histopathological margin assessment.

Ad hoc macroscopic margin assessment (MIMA)

In this method, the margin of the specimen removed is asses-
sed macroscopically and intraoperatively by a pathologist, after
marking the edges with ink. If any of the margins is smaller
than 10 mm, then itis simultaneously excised as an additional,
extended margin. This procedure allows a reduction in the re-
-excision rate compared to surgery alone, from 34% to 26% [7].

Touch imprint cytology/preparation

This can be an alternative to the intraoperative margin asses-
sment using FSA.This method is based on the increased ability
of cancer cells to adhere to glass surfaces as opposed to fat
cells [15]. During surgery, each margin of the removed speci-
men is pressed against a glass plate. The obtained cytological
preparations are assessed by a pathologist. The advantage of
this method compared to FSA is no consumption of tissue
material and shorter evaluation time [15]. Additionally, the
assessed impression captures the entire surface of the speci-
men (the entire margin), and not only selected areas [15, 18].
The sensitivity and specificity of this method is comparable
to FSA and account for up to 72% and 97%, respectively [15].
However, cauterization (thermal damage) or drying of the
margins can lead to false results in the cytological evaluation.
For this reason, it is necessary to cooperate with a pathologist
who has extensive experience in cytological assessment. It is
worth noting that there are attempts to automate this asses-
sment method [18].

Radiological methods

Two-dimensional 2D mammography specimen
After resection of part of the breast, an X-ray of the removed
preparation is made. It allows to determine whether the tar-
get lesion has been removed and to assess the width of the
radiological resection margins. Two images should be taken
in perpendicular planes. This procedure is considered the gold
standard in most cancer centers, and is also in line with the
Polish Society of Oncological Surgery recommendations [19].
The advantages of this method include the relatively low
complexity, and the availability and existing experience of
radiologists. Thanks to standard mammography performed
as part of preoperative diagnosis, it is possible to compare
the images of the removed preparation with the preoperative
ones. Thanks to the appropriate mammographic chambers,
the intraoperative mammographic evaluation of removed
tissue can also be performed directly in the operating room.



This not only significantly reduces the rate of reoperations due
toinfiltrated margins, but also shortens the total procedure du-
ration [20]. There is some criticism of specimen mammography
usefulness as an ineffective method of margins assessment,
while emphasizing its high value in confirming the removal
of the target lesion [21, 22]. The method allows for a reduction
in the volume of the resected breast in the case of palpable
lesions, which results in a better aesthetic effect [20]. It should
be added that the accuracy of the mammographic margin
assessment is significantly lower in the case of pre-invasive
and lobular carcinomas [23].

Digital breast tomosynthesis (DBT)

DBT consists of taking a series of digital X-ray images of the
preparation at different angles; from these photos a three-
-dimensional (3D) image is reconstructed (synthesized).
Tomosynthesis improves assessment sensitivity by about 8%
compared to conventional 2D imaging [24]. Assessment with
this method is quick and requires little contribution of the
support staff. The images obtained can be assessed in the
operating room by the operating surgeon or sent for radiolo-
gical evaluation. Using this imaging method, it is possible to
verify the positive resection margins with a sensitivity of 77%
and a specificity of 98% [25]. In traditional mammography,
the spatial image of the removed specimen is compressed
into one flat image, which can result in a misassessment of
the margins. Tomosynthesis enables evaluation of the entire
resected specimen in 1T mm slices, which significantly reduces
the risk of error [24, 26].

Ultrasound of the removed part of breast

An intraoperative ultrasound examination enables the loca-
lization and precise resection of palpable and nonpalpable
breast masses. In the case of palpable lesions, an ultrasound
allows better margin control compared to removal only under
palpation, reducing the re-resection rate from 17% to 6% [27].
The volume of the removed preparation is also smaller, which
may translate into better aesthetic effects [28]. In the case of
nonpalpable lesions, the use of an intraoperative ultrasound
with a high-frequency linear probe in combination with gross
clinical evaluation in 223 patients allowed to obtain a precise
lesion visualization in 99.6% of cases and to reduce the need
for reoperation due to infiltrated margins to levels as low as
4% [28].

The challenges in using this method include invisible or
poorly visible lesions on the ultrasonography (microcalcifica-
tions, small lesions in adipose tissue), as well as difficulties in
visualizing pre-invasive cancer, or pre-invasive components
around invasive cancer. In contrast, the assessment of lesions
in breast glandular tissue may be better than using X-ray me-
thods [29]. However, this requires the surgeon to be skilled in
using ultrasound and the availability of high-class ultrasound
machines in the operating theater.

Micro CT

The principle of operation is the same as in the case of co-
nventional computed tomography, however, higher resolu-
tion is necessary. CT enables a spatial analysis of the remo-
ved specimen to be performed in order to assess resection
margins, which eliminates the limitations of conventional 2D
mammography. The studies conducted so far in a small gro-
up of patients show the possibility of reducing the need for
reoperation from 31% to 14%, however, they do not allow for
an unequivocal assessment of the usefulness of this method in
reducing the positive margins after conserving surgeries [30].
Furthermore, despite the higher resolution and high contrast
between soft tissues, it is still difficult to distinguish between
fibroglandular breast tissue and a tumor, which results in a low
sensitivity of 56-60% [30, 31].

Magnetic resonance imaging (MRI)

The advantage of MRI in the intraoperative assessment of
a resected breast is the high possibility of differentiating soft
tissues on the obtained images. The sensitivity of the cancer
extent assessment in the resected specimen may reach up
to 93% [32]. Due to the high spatial resolution, attempts are
made to assess the lesions by a pathologist based on magnetic
resonance images, which would eliminate the need to process
and fix histopathological preparations. So far, the accuracy of
this assessment is unsatisfactory (distinguishing a malignant
from a benign lesion in 57% of cases) [33]. Until recently, the
time needed to obtain images, the need for pre-operative
contrast administration and the size of the entire system were
a serious limitation in the intraoperative use of this method.
Lately, mobile MRI scanners have become available that do
not require additional covers and enable developing satisfac-
tory images without enhancing contrast. In a study involving
22 patients, a sensitivity of 91% and a specificity of 93% were
achieved in distinguishing malignant from healthy tissues in
the resected breast [32].

Electromagnetic methods

Radiofrequency spectroscopy

Radio waves emitted by the probe are absorbed, scattered and
reflected differently by healthy and cancerous tissues. This is
dueto the lower electric potential of the tumor cell membrane
compared to a normal cell, less mutual adhesion of tumor cells,
greater vascularization of tumor tissues and the different mor-
phology of the tumor cell nucleus. Due to these phenomena,
the device emitting radiofrequency waves can distinguish
between neoplastic and normal tissues. The transducer should
be placed on the surface of the removed specimen. A positive
reading indicates the presence of cancer cells to a depth of
1 mm from the edge of the specimen and obliges the surgeon
to extent resection margin [34]. It is recommended to use the
device in conjunction with standard techniques for imaging
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the removed tissue (mammography). Device sensitivity in the
studies was estimated at 75-76% with a specificity of 46%.
The researchers emphasize that the device is not an ideal
solution to the margins issue in BSC, but it is a considerable
help, significantly reducing reoperation rates [35].

Bioimpedance spectroscopy
In a clinical setting, mobile, handheld devices are used; the-
ir principle of operation in margin assessment is based on
the spectroscopic analysis of tissue impedance (the phenome-
non of different dielectric properties of normal and neoplastic
tissues is used). Due to different cell morphology, increased
vascularization and mutual adherence of cells, neoplastic tissue
has a lower impedance as well as higher conductivity and elec-
trical permeability compared to healthy tissues. The technique
is fast (the turnaround time is about 5 minutes) and does not
require tissue damage (e.g. cutting and fixing). Limitations inc-
lude the possibility of false results in inflammatory tissues, which
bioimpedance may be similar to neoplastic tissues. In the ana-
lysis performed by Dixon et al,, the need for reoperation due
to infiltrated margins was reduced from 37% to 17%, and after
gaining more experience in using the device, even up to 9% of
patients undergoing surgery compared to intraoperative margin
assessment using a 2D radiograph [36]. One of the advantages
of this device is its usefulness in assessing resection margins for
both invasive and DCIS cancer and other atypical proliferative
lesions [36].

It should be mentioned that a device operating on a similar
principle was developed in 2017 in Wroclaw by M. Rzaca et al.
and is currently under study [37].

Optical methods

Optical coherence tomography (OCT)

This method uses infrared radiation and the phenomenon that
cancer cells scatter waves differently. Cancer cells, due to the
larger nucleus, higher cytosol density, and lower nuclear to
cytoplasmic ratio, have greater capacity to scatter and reflect of
electromagnetic waves compared to normal cells. The emitted
and reflected radiation is captured by the detector and based
on this the image is formed [38]. Since infrared permeability
into the tissues reaches about 2 mm, this method is very
promising in the margin assessment of the resected breast.
In the first studies comparing this method with postoperative
histopathological assessment, the sensitivity and specificity of
optical tomography was 91.7% and 92.1%, respectively [39].
However, in subsequent clinical trials, much lower sensitivity
and specificity was obtained, e.g. 55-65% and 68-70%, re-
spectively [40].

Photoacoustic tomography

The method, currently being evaluated in preclinical studies,
consists of treating the examined tissue with laser pulses.
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The laser energy is partially reflected and radiated in the form
of ultrasound waves detected by a suitable detector. The laser
pulses penetrate into the tissue up to 3 mm deep. The differen-
cein ultrasound wave frequency depends on the hemoglobin
level and fat content in the tissues. So far, attempts to use this
method concern only very small tissue surfaces and it performs
wellin fatty fragments, and much worse in glandular tissue [41].

Fluorescence imaging

There have been some attempts to use fluorescence for ima-
ging and assessment of resection margins. These methods re-
quire dye administration (e.g., methylene blue orindocyanine
green) prior to surgery. Thanks to the faster “washing out” of
the dye from healthy cells and its longer retention in cancer
cells, it is possible to assess (in infrared) whether there is dye
accumulation in the resection margin [42]. Attempts are also
being made to combine a dye (fluorophore) with a targeted
antibody, such as an antibody binding to a vascular endothelial
growth factor (VEGF), to increase the dye concentration in the
tumor [43]. The limitation of this method, which is still under
investigation, is the need to administer the substance before
surgery and the fact that the currently used fluorophores are
not selectively retained in breast tissues.

Microscopy with ultraviolet surface excitation
(MUSE)

This method, currently being evaluated in preclinical studies,
is based on stimulation of fluorophores by ultraviolet radiation
falling on the surface. Ultraviolet radiation does not penetrate
deeply and therefore has limited utility for assessing deeper
layers of tissues. Assessing resection margins in DCIS can be
problematic, but in the case of margins in invasive cancer, it
is sufficient, according to the accepted consensus no ink on
the tumor. MUSE seems to be a promising technique. An ad-
ditional advantage of this method is that it does not damage
tissues [44].

Hybrid methods

The combination of different methods of assessing the re-
sected breast would make it possible to use the advanta-
ges of each of them, while partially compensating for their
disadvantages. For example, radiological methods are very
accurate when it comes to confirming complete resection,
while spectroscopic or optical methods assess the surface
of the resected breast with high accuracy, i.e. an infiltration-
-free resection margin. An example of such a hybrid system is
mammography of a resected breast combined with a spectro-
scopy using electromagnetic waves. Mammography confirms
the removal of a neoplastic lesion with high accuracy, while
a spectroscopy assesses whether the margins of a resected
specimen are free of cancer cells. The combination of these
two assessments reduces the need for reoperation by up to
50% [45, 46]. Another hybrid approach is a device combining



photoacoustic tomography with ultrasonography. The study
on a small group of patients showed very high (100%) sensi-
tivity and high specificity in margin assessment [45].

Other methods

Intelligent knife

This technique analyzes the smoke produced by the electro-
coagulation used to resect the specimen. Cell damage du-
ring the use of surgical diathermy results in the evaporation
of their contents and transformation into an aerosol state.
Using smoke spectrometric analysis and having established
smoke models when cutting normal tissue and neoplastic
tissue, it is possible to assess whether the cut is performed
within normal or neoplastic tissues. Preliminary studies show
a sensitivity of 77% with a very low number of false positive
results [46, 47].

Nuclear medicine

The use of positron emission tomography (PET) to assess the
margins of a resected breast in clinical practice is currently
not possible, taking into account the availability and com-
plexity of the apparatus. However, there have been attempts
involving preoperative administration of 18-fluorodeoxyglu-
cose for the intraoperative evaluation of sentinel node and
the margins of the resected breast. The unique evaluation
which was carried out in two patients showed the high
sensitivity and specificity of this method, however, the small
number of patients makes it impossible to draw definitive
conclusions regarding the effectiveness in resection margin
assessment [48].

Conclusions

Numerous techniques have been developed for the intraope-
rative assessment of resection margins, which can significantly
reduce reoperation rates. Some of these methods, however,
are time and labor-intensive as well as expensive and with
difficult access, which prevents their use in daily clinical prac-
tice in most centers. At the same time, intraoperative margin
assessment according to the standard of care is necessary in
every center specializing in the management of BC patients.
The procedure still in force in Poland is the intraoperative
mammographic evaluation of the resected part of the breast.
Intraoperative ultrasound, tomosynthesis and microtomo-
graphy are increasingly used. Some centers use ad hoc histo-
pathological margin assessment, although this is associated
with a significant extension of the total procedure duration.
Spectroscopic techniques are noteworthy due to their short
evaluation time and simple operation. In combination with
standard imaging technigues — mammography, ultrasound
- they can be a significant help in margin assessment in the
future. Other methods, as promising as they are, are not yet
developed enough to be used as a standard of care.

However, it is important that each breast cancer center
monitors the rate of re-resections due to margin infiltration,
ensuring every effort is made to reduce it. A standard of care
in the intraoperative evaluation of the preparation should be
developed based on the Polish Society of Oncological Surgery
recommendations and, depending on the availability of addi-
tional methods, should be systematically improved. The key to
success is an accurate preoperative diagnosis, precise marking
of malignant lesion and a refined method of intraoperative
margin assessment [49].
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Introduction. Breast cancer is the most common cancer in women - both in Poland and around the world. In terms of
the mortality rate, it subsides brest cancer with lung cancer. In 2018, almost 2 million new cases were reported worldwide,
and almost 44 million women have been diagnosed with breast cancer in the last 5 years.

Material. The aim of this paper is to present ways to improve the sexual well being of breast cancer patients.
Methods. Analysis of the literature by oncologists, gynecologists, and psychologists was used for theoretical discussion.
Results. Sexuality is an extremely important part of every woman's life, including those suffering from breast cancer.
Surgery of the breast, a symbol of a woman'’s sexuality, and the negative effects of cancer therapy can alter a woman'’s
perception of her own body and lower her libido. Sexual therapy which should be based on multi-faceted activities, is an

extremely important part of breast cancer treatment.

Conclusions. Therapeutic possibilities may be based on psychological and sexual therapies as well as pharmacological
support (moisturizers, silicone lubricants, tampons inserted for several minutes with 4% vaginal lidocaine before intercourse,

topical gels with estrogens, ospemifen, DHEA, testosterone).

Key words: sexuality well being, breast cancer, sexual satisfaction, sexual therapy, treatment, surgery

Introduction
Breast cancer is the most common cancer in women in Poland
and around the world. In terms of the mortality rate, it subsides
breast cancer with lung cancer. In 2018, almost 2 million new
cases were reported worldwide, and almost 44 million women
have been diagnosed with breast cancerin the last 5 years [1].
Early and modern diagnostics as well as effective treat-
ments have improved the prognosis of women with breast
cancer, i.e.increasing the time of total survival and improving

the overall quality of life. The majority (about 70-80%) of bre-
ast cancers show expression of hormonal (estrogen and/or
progesterone) receptors, about 15-20% are cancers showing
an overexpression of the HER2 receptor or amplification of its
gene, about 15% are the worst case prognoses — the so-called
triple negative (without expression of hormonal receptors and
an overexpression of the HER2 receptor). The expression of
hormonal receptors has a predictive meaning, conditioning
treatment that inhibits or significantly reduces the level of
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sexual hormones. The treatment is usually applied by patients
for 5-10 years.

Chemotherapy is used in most patients with triple ne-
gative and HER2-positive breast cancer, also occasionally in
patients with hormone dependent breast cancer. Side effects
of chemotherapy appear early in the course of treatment, such
as nausea, vomiting, diarrhea, alopecia; some, after weeks,
months or years of therapy — cardiomyopathy, myelodysplastic
syndrome, or secondary malignancies.

Sexuality is an extremely important part of every woman’s
life, including those suffering from breast cancer. Surgery of the
breast, a symbol of a woman'’s sexuality, and the negative effects
of cancer treatment altera woman’s perception of her own body
and lower her libido. The aim of this paper is to present ways to
improve the sexual well being of breast cancer patients.

Influence of systemic treatment on premature
cessation of ovarian function
Up to % of women with recently diagnosed breast cancer, men-
struate when the cancer is diagnosed. Chemotherapy causes pre-
mature cessation of ovarian function in about 30-40% of women
under40years of age, and even in 90% of women over 40 years of
age. In 90% of women under 35 years of age, menstruation only
returns up to 2 years after the end of chemotherapy [2].
Approximately 64% of premenopausal women complain
of hot flashes or night sweats during or after treatment, 42%
of them have vaginal atrophy, 29% of them have osteoporosis,
28% even think about discontinuing breast cancer hormonal
treatment because of the accompanying symptoms. Studies
show that almost ¥ of these women have never been asked
by their physician about the possible presence of vasomotor
symptoms (hot flashes, sweats, increased blood pressure) [3].
The symptoms caused by menopause induced by cancer
treatment are usually exacerbated. Physiological menopause
is a long-term process, which is slow for many months, while
menopause induced by cancer therapy often affects young
patients experiencing a decrease in sexual hormone levels
within a short time, even overnight. The changes in the body
can be rapid and the symptoms rather troublesome.

Influence of systemic treatment on fertility

Extra attention is also being paid to reproductive issues. Wo-
men want to be mothers and enjoy motherhood, despite their
cancer. Current anticancer treatments have a significant impact
on a woman'’s reproductive abilities.

Over the years, women have been deciding to have of-
fspring later. Now the average age of a European woman at the
birth of her first child is 39 years. Subsequently, a breast cancer
diagnosis can appear before or during a woman's procreation
plans. Systemic treatment can not precipitate the cessation of
ovarian function, but also postpone the moment when it is
possible and safe to become pregnant. Pregnancy after breast
cancer treatment is possible and safe.

Every woman of childbearing age should be informed
about the side effects of treatment as well as the possibility
of using fertility preservation techniques; they can also be
referred to a reproductive medicine specialist before starting
cancer treatment. The most commonly used techniques with
proven effectiveness include: the collection and freezing of
oocytes or embryos. The choice of an appropriate method
depends on age, a woman's ovarian reserve, and the planned
oncological treatment.

[t is worth taking care to maintain fertility before cancer
treatment, which will make a woman's life more comfortable.
Sex need not only be a way to get pregnant, but can also be
a source of pleasure.

Reproduction after breast cancer

Indeed, for many young women, the possibility of having
children after completing cancer treatment is significant. Of co-
urse, a decision about pregnancy may be challenging and
problematic due to prevailing myths and distortions regarding
the safety of the future mother’s pregnancy, the impact of che-
motherapy on the fetus and the child, and breastfeeding issues.

A breast cancer diagnosis is usually accompanied by shock,
fear, disbelief, anxiety, and high-stress levels. Hence, patients
accumulate all their thoughts around treatment, rejecting
decisions related to functioning, fertility, and motherhood
after treatment. After undergoing anticancer treatment, the
possibility of becoming pregnant may be significantly limited
or completely unavailable. This is caused by the toxic effects
of drugs on the gonads [4-6].

Young female patients, premenopausal, who became sterile
due to anticancer treatment, may experience many psychologi-
cal difficulties, including depression. In addition, some patients
may experience intense fear and the fear of a recurrence of the
disease and related problems or e.g. the inability to raise a child.
This fear can be so overwhelming that some women stop trying
to get pregnant. Therefore, it is worth emphasizing the role of
psychological counseling therapy, and the benefit of support
from a psycho-oncologist or sexologist who can help women
and their partners make the right decisions, and choose the best
solutions during diagnosis and post-treatment [7-9].

Unfortunately, it still happens all too often that physicians
do not sufficiently and adequately inform patients at the time
of diagnosis about the possibility of preserving fertility. Such
inconsistent and hard communication with the patient causes
frustration and anger and is associated with increased stress.
Therefore, it should be remembered how vital motherhood s,
for it can be a significant element in aiding women'’s psycho-
logical rehabilitation after breast cancer treatment.

The influence of surgical treatment on the
perception of one’s body

Breast cancer and the methods involved in its treatment have
a very important impact, not only on somatic health or the
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patients’ quality of life, but above all on the extremely im-
portant psychological and sexual sphere, as well as on the
attitude to one’s body. This is particularly evident in the case
of a one-sided or two-sided mastectomy, which changes the
way patients perceive, feel, and experience emotional, social,
and family life. Surgical treatment of cancer causes a woman
to start perceiving their body differently. In addition, the sense
of aesthetics deteriorates and there is increased restraint of
women body, which undoubtedly has a significantimpact on
one’s awareness of beauty and self-esteem, causing a disparity
between the idealized, sexually attractive image of a woman
ubiquitous in popular media, and the body of a cancer patient
after treatment [10-12].

The process of cancer treatment has a significant impact
on the patient’s quality of life, as well as on the satisfaction
level of sexual well being. Unfortunately, the sexual aspect
is still often neglected, without due diligence. Sexuality is
one of the important components of general health and
quality of life.

The Declaration of Human Sexual Rights established by the
World Sexual Health Organization (2014) [13] assumes that:
"Sexuality is a key aspect of a person’s life throughout its entire
duration and includes gender, roles and sexual identities (socio-
-cultural gender-related), sexual orientation, eroticism, pleasure,
intimacy and reproduction. Sexuality is experienced and expres-
sed in the form of thoughts, fantasies, desires, beliefs, attitudes,
values, behaviors, practices, roles and relationships. Sexuality
can include all of the above, but not all of its dimensions must
be experienced or expressed. Human sexuality is influenced by
complex biological, psychological, social, economic, political,
cultural, legal, historical, religious and spiritual factors".

Of course, the psychological aspect, emotional sphere,
or sense of attraction for the patient’s partner should not be
omitted here; this undoubtedly affects the quality of one’s
sexual life, as it is associated with self-esteem, a sense of self-
-respect, and an acceptance of the body that was changed
by the cancer. According to Zdoriczyk S.A. [14], women after
cancer surgery show a worryingly low self-esteem as sexual
partners. Therefore, it seems appropriate to rationally approach
this type of disorder.

The psychophysical condition and psychological well-
-being of a breast cancer patient are often very unsatisfactory.
Their reduced level of self-esteem and the presence of the
disease are often the main factors that cause sexual disorders.
The patient’s approach to their own body, sexuality, well-being,
sense of attraction, and relationship with their partner are all
extremely important. If before surgery, the patient had a low
opinion of their attractiveness, and exhibited low self-esteem,
these feelings will be all the more exacerbated after treatment.
Many women struggle with the so-called half-woman complex
— the loss of one breast, the resulting asymmetry of the body,
scarring; these are all reasons for a serious reduction in the
level of one’s visual self confidence regarding appearance [15].
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In addition to the patient’s lack of self confidence, their
mood or depression, which may develop during the cancer
and cancer treatment process, is also worth noting. In such
a case, the therapy to combat depression should be under-
taken with the appropriate diagnosis. The socio-cultural stan-
dards of beauty, ubiquitous sexuality, and the perfect ideal of
woman's body present in the mass media are also important
factors that may speed up the development of these disorders.

Patients often feel that sex is unnatural, forced, and often
involves internal compulsion. The woman feels guilty of her
indisposition, her attitude begins to become more restrictive,
until she finally gives up on sexual activity completely.

Sexual satisfaction

[t is safe to say that sexual satisfaction is largely related to the

quality of relationship in which the woman realizes herself

sexually. Furthermore, the satisfaction that results from sexual
intercourse should be considered a vital element of any suc-
cessful original meaning [16]. There is no doubt that sexual
satisfaction is a very important element of sexual activity. It is
recognized as an important indicator of health in the sexual
sphere, as well as an exponent of well being and quality of life;

a satisfying sex life determines both the quality and endurance

of a partnership [17, 18].

The frequency of initiated behaviors and sexual activities
is associated with sexual satisfaction and, consequently, the
satisfaction of a partnership or marriage [19, 20]. The forms of
breast cancer treatment, and the methods used are often very
aggressive, subsequently causing a number of inconveniences
and side effects. These include, among others, sexual disorders,
which significantly reduce the state of one’s sexual health.
The patient feels a recurring problem of a sexual nature, and
discomfort and dissatisfaction with sexual activity [21]. There
are four basic categories of sexual disorders in women:

- reduced desire — a reduction or loss of interest in sexu-
al issues, images related to sexual activity, a reduction
of feelings of desire and thoughts regarding sex-related
matters,

-+ sexual arousal disorders — the genital response is insuffi-
cientin terms of lack of vaginal lubrication and inadequate
swelling of the lips of the vulva,

.+ orgasmdisorders —associated with an orgasm dysfunction,
its delay or complete absence,

- dyspareunia - permanent or recurring pain of the genitals
occurring during the course of penis penetration into the
vagina throughout intercourse (including during a gyne-
cological examination).

Sexual dysfunctions resulting from cancer treatment may
have serious consequences and significantly affect the pa-
tient's quality of life, their relationship with a partner, psycho-
logical difficulties. They may cause the patient to avoid sexual
intercourse, in addition, there may be unpleasant associations
with sexual activity, or shifting the blame to the partner, which,



in turn may lead to a complete breakdown of their intimate
relationship.

[t should be clearly emphasized that patients treated for
breast cancer experience a decrease in physical activity and
satisfaction with their sexual life. In addition, desire disorders,
orgasm problems, breast sensation disorders, vulvovaginal
atrophy, menopausal symptoms appear (hot flashes, sweating,
fatigue, joint and muscle pains, irregular menstruation, irrita-
bility, intimate infections, weight loss), or lubrication disorders
[13,22].

Pain associated with sexual activity results in a negative
attitude towards sexuality, and thus increases the impairment
of sexual function. Patients with dyspareunia are accompa-
nied by reduced frequency of sexual intercourse and are less
enthusiastic about initiating this type of behavior. They also
have a reduced desire level, excitement is diminished, with less
intense feelings of orgasm during intercourse [23].

Sexual therapy
The issue of women’s sexuality after breast cancer treatment
still seems taboo. Itis possible to observe anincreased number
of publications devoted to this subject, but this is still insuffi-
cient. Patients, their families, and even medical staff often feel
too much embarrassment and shame to report problems,
with regards to the prospect of discussing the diagnosis and
analyzing the sexual concerns that arise. There is still an inner
conviction that compared to the grave severity of cancer,
which is a real threat to life, the subject of possible sexual
dysfunction is trivialized.

Sexual therapy, which should be based on multi-faceted
activities, is an extremely important process that has a key role:
- first stage — conversation with the patient about the pro-

blem in the sexual sphere related to the disease or its

treatment,

- second stage —gathering as much knowledge as possible
about the problem, its origin, details and aspects of the
patient’s sexual life by the physician,

- third stage - detailed suggestions, i.e. conversation/con-
sultation with specialists in the field of sexology, psycho-
logy or oncology based on an individual approach to the
problem,

- fourth stage - intensive care for patients who require it
or who have been recommended, which may include
psychotherapy, pharmacological therapy or surgery [24].

Pharmacological treatment
Problems during intercourse can be permanent or recurring.
They may appear during penetration or intercourse. They may
even arise earlier as a fear of penetration or intercourse, and the
associated tension and tightening of the pelvic floor muscles.
Treatment must first start with awareness and discussion of
the problem. If there is openness in the relationship, the partner
should also be involved in the treatment. The patient should be

listened to but also be aware that the range of standards and
expectations of sexuality are very different, not only between
people, but even during the individual process of puberty, ma-
turity, and aging. The disease, and especially the treatment of
the disease, will have a significantimpact on the leap in sexual
stimulation and excitement curve that is appropriate for the
patient. Expectations about the necessity of intercourse may
also be relative. However, if penetration is expected, additional
measures to increase comfort and facilitate sexual activity
are desirable. The definition of expected sexual satisfaction
is a reference point for proposing further treatment. Based
on the diagnosed problems and expectations, individualized
treatment should be chosen.

Therapeutic possibilities may be based on psychological
and sexual therapies as well as pharmacological support. Tre-
atment of physical problems during intercourse can be based
on an algorithm of gradually increasing the invasiveness of tre-
atment, depending on the difficulty of obtaining the expected
effect [25]. In the first stage, moisturizers are proposed, while
opinions about lubricants are more ambiguous. Using the
former in doses larger than standard, achieves good vaginal
lubrication and a transient positive effect during intercourse
[26]. If a positive effect is obtained, its stability should be veri-
fied and the treatment in case of its loss should be modified.
In case of further problems with the use of maximum amounts
of silicone lubricants, it is proposed to use tampons for several
minutes before intercourse with 4% vaginal lidocaine.

In the next stage, the use of topical gels with estrogens
in minimal doses may be considered. As both opinions and
published data on the potential risk of steroid use in patients
treated for breast cancer are divided [27], a decision on hor-
mone treatment should be made together with the patient.
Approximately 30-50% of women opt for estrogen treatment
under medical supervision [28]. Some of them would also
accept an increase of 4 of the risk of relapse, if the treatment
resulted in cessation of symptoms [29]. It is assumed that
doubling the level of estradiol in the blood increases the risk
of relapse by about ¥ [30]. Therefore, estradiol levels should
oscillate within this range.

There is no direct correlation between serum estrogen
levels and the resolution of symptoms associated with vaginal
atrophy, thus the dose should be adjusted to the quality of
vaginal mucosa and function required. The period of epithelial
regeneration under the influence of hormones takes about
4 weeks. During this period, estrogens more easily penetrate
the atrophic vaginal mucosa into the bloodstream. Therefore,
minimum doses should be used to rebuild the vaginal epi-
thelium at the expense of prolonging its regeneration time.

It is also worth noting that most breast cancer patients
with hormone receptor expressions use tamoxifen or aro-
matase inhibitor based therapy for 5-10 years. Tamoxifen is
an estrogen receptor modulator (selective estrogen receptor
modulator — SERD), it stimulates or blocks its activity, depen-
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ding on its location in the body. Aromatase inhibitors inhibit
the aromatization of androgens to estrogen primarily in the fat
tissue, inhibiting their production, but without affecting the
effects of estrogen on the receptor. Due to their mechanism of
action (aromatase inhibitors), it seems that for those patients
who use tamoxifen, the vaginal estrogen effect will be mainly
limited to topical effects.

Among the possible estrogens to use, the selective es-
trogen receptor modulator ospemifen should be mentioned.
It is recommended in post-menopausal women with severe
symptoms: dryness and vaginal atrophy. Due to its beneficial
effect profile, it is not contraindicated in women with breast
cancer after the completion of adjuvant therapy [31].

The use of DHEA is also considered both orally and vaginal-
ly. In both cases, this treatment seems to reduce the symptoms
of vaginal atrophy and improve sexual function without incre-
asing estrogen levels above the expected levels [32]. The use
of testosterone is more controversial. It improves satisfaction
from intercourse, increases libido, improves mood and general
well-being, but there are no clear data on the safety of its use
in women who are being treated for breast cancer [33].

It is extremely important to educate patients to be open
to conversations related to sexuality in order for them to enjoy
life to the fullest, despite the disease, and to feel satisfaction
and contentment. It is worthwhile informing patients abo-
ut available methods and strategies for dealing with sexual
dysfunction. Providing basic knowledge on how to properly
lubricate vaginal walls before sexual intercourse with the use
of water or silicone based lubricants, as well as the systematic
use of vaginal globules or gel applications with hyaluronic acid
can significantly contribute to improving the sex life of women.

It is also worth referring the patient to a urogynelogical
physiotherapist, in order to stimulate the blood supply to
the genitals through the use of appropriate relaxation exercises
for vaginal muscles.

Conclusions

Sexual activity and performance are extremely important in
human life. Treatment of breast cancer certainly has a negative
impact on a patient’s emotional state, their mental state, but
also on the sexual satisfaction and intimate relations with
a partner [34]. Patients treated with breast-conserving therapy
are still relatively few in Poland [35]. Proper breast oncology
surveillance during pregnancy, using safe and inexpensive
methods including ultrasonography and biopsy of suspicious
masses, can ensure the prevention of cancer development
and progression [36]. The stage of the disease at diagnosis is
also a major prognostic factor in pregnancy-related cervical
cancer [37].

Sexual dysfunctions may also occur after treatment is
completed, which is undoubtedly associated with a decrease
in satisfaction and contentment resulting from a decrease in
the quality of intimate relationships. Unfortunately, in most
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cases, women are not informed about the possibilities of de-
aling with this problem. The diagnosis and consequences of
treatment affect intimate relationships [38]. Relationship with
one’s partner is a very important factor that determines the
psychosocial health of patients.

Unfortunately, women's knowledge of changes in their
body during the disease and their knowledge of solutions to
sexual disorders s still inadequate. Patients are ashamed to talk
to an oncologist about sexuality or dysfunctions that have
arisen as a result of oncological treatment. Zdonczyk (2015)
points out that there is still a big taboo evident; a barrier is
created by shame, lack of trust from the patient, ignorance of
proper terminology, and a basic lack of openness or empathy
from the physician. All this is further exacerbated by the lack
of sufficient time and knowledge of physicians or other health
care representatives.

It is worth noting that the subject of sexuality of patients
treated for breast cancer is becoming more discussed. This pa-
per does not exhaust the entire subject, and the area of issues
could be more detailed with regard to the psychophysical
difficulties associated with the disease, as well as the various
approaches to the subject of the disease and the disorders
resulting from it, along with the communication problems
between the patient and the health service.
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Introduction. The paper presents an original, used in our Institute, method of lung volume irradiation in patients with

pneumonia during COVID-19 infection.

Material and methods. Procedures such as the simulation of treatment and radiotherapy are performed in a treatment

room. Real time radiation treatment planning is realized as 2D planning (Irreg Planning VMS) in a separate room, and the

3D (eclipse VMS) dose distribution is calculated after the treatment. During radiation exposure, a fluence map is measured.
Results. A method of irradiating the lungs of patients with COVID-19 was developed, which allows to shorten the time
the patient is on the treatment table and minimize contacts between the patient and staff.

Conclusions. The presented procedure made it possible to minimize the time of patient’s stay in the radiotherapy depart-

ment and at the same time, it retains all the required quality assurance procedures in radiotherapy treatment.

Key words: COVID-19, cone beam computed tomography, 2D and 3D treatment planning, a fluence map

Introduction

The use of ionizing radiation in the treatment of pneumonia
and other inflammatory conditions has a long tradition
[1-3].In contemporary literature [4-7], information can be
found on the use of low-dose rate radiotherapy in the tre-
atment of inflammation, including pneumonia. The current
pandemic situation is characterized by the dramatic course
of pneumonia among certain COVID-19 patients and the
relatively high percentage of deaths due to lung failure in
this group. Therefore, the question should be raised as to

whether low-dose radiotherapy can become a treatment
method that gives a chance to improve the quality of life
and reduce the risk of death for such patients. Such a tre-
atment protocol should determine a radiation dose per
lung volume area [8-10] and be positively assessed by the
Bioethics Committee.

Objective
The aim of this paper is to present a unique and proprietary
procedure of lung radiotherapy in pneumonia patients during
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the course of COVID-19 infection with particular emphasis on

the physical aspects of treatment planning and dosimetry.

The duration of the procedure (planning and treatment) should

be as short as possible.

1. The place of the procedure should be limited to a mini-
mum number of rooms. The irradiation session should be
image guided.

2. Thetargetarearefers totheirradiated volume, namely the
patient’s lungs. The only organ shielded is the spinal canal.

3. The dose distribution should be presented in 3D.

Based on pre-clinical and clinical studies [8-10], a dose in
therange: 0.5-1.5 Gy is considered to have anti-inflammatory
properties. Given this, the mean dose in this procedure was
setat 1 Gy in whole lungs volume.

Material and methods

Considering the epidemic risk, it was assumed that the patients
should be admitted to the Radiotherapy Department through
a separate entrance, so as not to cross communication routes
dedicated to oncological patients and medical staff. Additio-
nally, both radiotherapy preparation and treatment should
take place in a combined complex of rooms isolated from
other patients and staff.

One of the TrueBeam Varian Medical Systems (VMS) ac-
celerators was installed near the service entrance to the RT
Department. It is equipped with an OBI (On-Board Imager):
CBCT and kV/MV imaging. Software Irreg Planning, is an in-
tegrated part of the Aria System (16.1.0) VMS, which makes it
possible to calculate the treatment time (MU — monitor units)
based on the size of the irradiation field (beam), source skin
distance (SSD) and the depth of the planning dose definition.
Therefore, the MUs is calculated for a density of 1 g/cm?®. When
this software (Irreg Planning) is used in the irradiation of the
chest volume, the calculated treatment time is overstated. This
software (2D planning) is used for clinical purposes during
simulation in cases where it is particularly important to shorten
the preparation time of patients to radiotherapy e.g., analgesic
therapy. In the case of a single irradiation session, a CT scan is
not required to be performed.

It was assumed that the calculated dose distribution would
be three-dimensional, in order to assess the statistical dose in
the lungs and critical organs: the heart and the spinal cord.
The TrueBeam accelerator is equipped with both kV and MV
(on board imager — OBI) imaging systems; CBCT is a routine
procedure to verify the patient’s position before a therapeutic
session. Until now, this study has not been used to plan dose
distributions. In this case, however, in order to shorten the
overall duration of the treatment procedure, CBCT was used
to calculate the dose distribution.

With regard to the clear reduction of the procedure time,
it was decided that treatment would be carried out using the
TrueBeam VMS. The following procedure stages were deve-
loped (fig. 1):

patient arrival at the RT department
staff: the infectious disease hospital team

!

patient positioning on the therapeutic table in
the treatment room
staff: technicians of the RT department
procedure duration: 10 min.

!

simulation of treatment conditions
staff: technicians of the RT department
procedure duration: 5 min.

sterile rooms

Y
defining the beam shape and calculating the
irradiation time
staff: medical physicists and a radiotherapist
procedure duration: 10 min.

non-sterile room

y

irradiation; radiotherapy session
staff: technicians of the RT department S
procedure duration: 3 min.

!

CBCT examination
staff: technicians of the RT department e
procedure duration: 5 min.

!

patient release from the therapeutic table
staff: technicians of the RT department
procedure duration: 5 min.

!

patient return to the infectious disease hospital
staff: the infectious disease hospital team

sterile rooms

3D planning treatment based on CBCT examination
with real beam geometry and irradiation time
staff: medical physicists
procedure duration: 45 min.

Figure 1. A schematic diagram of patient irradiation procedures. The
time the patient stays in the therapeutic position on the table is 30
minutes. The total stay in the RT Department is limited to 45 minutes

1. The patientis placed in a therapeutic position on the table
of the therapeutic apparatus.

2. With the use of kV (X-ray) imaging, the irradiation condi-
tions are simulated by defining the maximum dimensions
of the therapeutic beam. The AP (anterior-posterior) di-
mension is defined in the transverse largest dimension at
lung level. Based on this measurement, the depth (half AP
dimension) of prescribed dose is determined.
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3. Based on the simulation image (one, at an angle of 0°) in
the Irreg Planning software, MLC is introduced - limiting
the irradiation area to the contour of the lungs with the
spinal canal being shielded (the MLC collimator should be
setat 90°). After copying the field shape defined in this way
to the opposite beam, at an angle of 180°, the software
adjusts the position of the collimator leaves to the new
irradiation angle. The irradiation time is calculated.

4. The treatment planning (2D) process is completed by
entering the beam parameters (i.e. MU, MLC, table, gantry,
collimator position) into the patient management system
(ARIA).

5. The patient is irradiated and the fluence map is measu-
red by EPID, and at the end of exposure, a CBCT scan is
performed.

6. The patient completes the treatment and is taken back to
their hospital base.

7. Dose distribution calculations (3D) are performed for the
implemented radiation conditions, i.e, the shape of the
radiation beam and exposure time. This stage is designed
to accurately determine the dose received by the patient
in the volume of each defined area.

Dosimetric preparation

The Irreg Planning software does not consider the heteroge-
neity of the irradiated medium, and thus the actual radiation
dose in this volume can be expected to be higher, since the
lung density is less than the water density — 1 g/cm?. That is
why it should be verified by calculations based on CT scans.
The precise calculation of dose distributions requires the
introduction of the calibration curve of the device used for
imaging into the treatment planning system (TPS-Eclipse
VMS 16.01.03). In this case, it was the OBI-CBCT device of
the TrueBeam accelerator. Unfortunately, this proved to be
difficult to implement, and thus the differences were checked
between the dose distribution calculations made with CT
scans for routine treatment planning and CBCT, using the
reference calibration curve (fig. 2). For this purpose, phan-

toms were utilized to calibrate the CT scanner (CIRS-Norfolk,
Virginia, USA). Due to the slight differences between the
calculations: maximum dose, the examination performed
with a calibrated CT scanner - 2.173 Gy, and for CBCT, with
a reference calibration curve — 2.176 Gy, it was found that
it was possible to perform dose calculations for the patient
using the CBCT scanner.

Before the first treatment procedure, all the steps descri-
bed above were taught to the staff (RT technicians, medical
physicists). It was established that in order to optimize the
duration of the treatment, the patient’s irradiation procedure
should be carried out first; only at the end of exposure should
a conical CT scan be performed. The width of the area that can
be examined during one CT scan is 20 cm. Since the examined
lung volume isa much larger area, two CBCT scans need to be
performed so that they can be later combined to determine
the entire lung volume needed for calculation. This requires
changing the centering points, which involves moving the the-
rapy table. The CBCT scan is performed in the SAD technique
and the patient is treated in the SSD technique. This requires
changing the position of the therapy table.

The first patient
The patient was admitted to the RT Department on December
15t 2020 at 5:12 pm. A 50-year-old woman with COVID-19
(based on areal time polymerase chain reaction of SARS-CoV-2
RNA) has been admitted to the hospital with symptoms and
radiographic pneumonic consolidations of COVID-related
pneumonia. 96 hours after admission, an RT procedure was
carried out. Oxygen saturation level [SpOz] with Oz supplemen-
tation via facial mask with reservoir bag was 88% prior to RT.
The first procedure involved placing the patient on a the-
rapeutic table in the treatment position — on their back with
their hands along their body and head supported (part of the
AiO system — ORFIT company). No immobilization systems
were used. A simulation image was produced using the MV
beam. Then, the shape of the irradiation field was defined by
determining the lung area by placing the collimator leaves

Figure 2. A comparison of phantom dose distributions with different densities. A. CT scans obtained by a CT scanner dedicated for treatment planning
(AS-Siemens), a calibration curve introduced into the treatment planning system; B. scans obtained by a therapeutic device, with CBCT. Dose distribution
calculations were made with the use of the treatment planning system Eclipse v 16.1.0 by Varian Medical Systems based on the reference calibration
curve
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Figure 3. A simulation image with a prepared beam shape — MLC, beam
entry at an angle of 0°. One should remember to set the collimator
angle to 90°% to use the collimator leaves to shield the spinal canal

(the direction of the collimator leaves'movement). The position of the
collimator leaves is copied to the opposite beam at an angle of 180°

on the image obtained in the MV examination. Finally, the
irradiation field determined at an angle of 0° was copied to
the opposite beam at an angle of 180° by adjusting the shape
of MLC (fig. 3).

The next stage involved calculating the irradiation time,
for a dose of 1 Gy, at a depth equal to ¥ of the AP (anterior —
posterior; in this case, it was 13.7 cm). The X-ray beam of 6 MV
was applied and the SSD technique (100 cm) was used. The
calculations were performed using the Irreg Planning 16.1.0
software by Varian Medical Systems [11], which is dedicated
to calculations in 2D planning.

The patient was irradiated and a CBCT scan was performed
at the end of the exposure. Due to the maximum volume that
can be obtained in one CBCT rotation, two scans had to be
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performed, moving them relative to each other to cover the
entire lungs.

During radiation exposure, a fluence map was measured
onthe extended EPID (Electronic Portal Imaging Devices) using
the integrated dose option of the Varian Medical Systems' ARIA
16.1.0 software for both 0° and 180° radiation beams. The pa-
tient left the Radiotherapy Department at 5:50 pm. The whole
described procedure lasted 38 minutes in total. However, the
patient was on the therapeutic table, in the treatment position
for only 20 minutes.

The 3D dose distribution planning, based on CBCT, is per-
formed without the patient’s presence in the RT Department.
The dose distribution (3D) is calculated in the Eclipse v 16.1.0
VMS planning system, for irradiation time and beam geometry
predefined in the Irreg Planning — ARIA VMS software (fig. 4).
It is worth emphasizing at this point once again that this
procedure is performed without the presence of the patient
in the RT Department. It aims to precisely determine the dose
received by the patient as the dosage calculation algorithm
(Acuros 16.1.0-VMS) considers the actual tissue density obta-
ined from CBCT.

The calculated dose distributions (Acuros algorithm 16.1.0--
VVMS), considering heterogeneity in density, indicate that the pa-
tient received an average dose of 1.091 Gy in the lungs. The ave-
rage dose in the lungs was found to be higher than assumed,
since the time calculated in the Irreg Planning option was for
a medium with a density of 1g/cm?, while, in fact, lung tissue
has a lower density. This makes the actual doses slightly higher.
The modal dose in the spinal cord was 0.016 Gy. These differen-
cesdo not exceed the therapeutic assumptions and significantly
shorten the duration of the entire treatment procedure.

24 hours after the RT procedure, an increase in SatOz was
noticed and continued over the next days. 24 hours after
RT, there was also significant decrease in CRP, IL6 and ferritin
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Figure 4. Dose distributions calculated for beam geometry: shapes and the number of monitoring units previously calculated in the Irreg Planning-VMS

software 16.1.0
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Table I. The change of biochemical parameters in the selected days after RT

Marker/day 0 1 5 7 14
Sat 88% 90% 94% 97% 92%
CRP 166.73 7.68 247 158 158
Ferrytyna 2453 68552 78395 60195  556.76
IL6 2338 204 3.06 2.19

Sat - oxygen saturation; CRP — C-reactive protein; IL6 - interleukin 6

level (tab. I). Clinically, improvement started 24 hours after RT
and continued to the state that the patient was discharged
from the hospital 14 days later with their overall status being
very good.

Conclusions

The presented procedure of lung irradiation in patients with
pneumonia during the course of COVID-19 infection made it
possible to minimize the patient’s stay in the Radiotherapy
Department. At the same time, it ensures all the required
radiotherapy treatment quality assurance procedures are ad-
hered to. The dose received by the patient was consistent
with the therapeutic requirements. The irradiation process
was controlled from both a dosimetric (a fluence map) and
an imaging (real-time MV imaging) perspective. The proce-
dure also involved the calculation of three-dimensional dose
distribution, which allows for the presentation of full statistics
of dose distribution to the critical organs (spinal cord, heart).
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32 years of follow-up after double breast reconstruction
with silicone implants after a subcutaneous mastectomy

Andrzej Kutakowski

Retired director Warsaw Oncology Centre, Poland

Figure 1. The patient’s condition 32 years after the placement of silicone teaching implants sterilised with the radioisotope cobalt-60 in 1988

In 1988, a female patient (year of birth: 1947) reported to
me with bilateral fibrotic and cystic lesions of the breasts.
Imaging diagnostics and a multiple cytological assessment of
the fluid from the cysts were not indicative of cancer lesions,
however, severe and prolonged pain and multiple biopsies of
the cyst made the patient decide to search for a more definite
treatment.

I suggested the possibility of undergoing a bilateral subcu-
taneous mastectomy with immediate implant reconstruction.
In 1988 in Poland, the only method of obtaining implants was
to purchase them abroad with foreign currency, something
far beyond the financial means of the patient, whilst breast
reconstruction surgery was also only in its early stages in the
1980s [1, 2]. That is why | wrote to the implant producer in
the United States (Dow Corning Corporation) asking them
for assistance. In response, | received a package with a price
list and 4 full-value teaching implants, unsterilised (described

as: Do not implant). | decided that these could be implanted
after sterilisation. Together with radiotherapists, we considered
all the available possibilities and we sterilised the prostheses
with the use of the radioisotope cobalt-60, which had just
beeninstalled in the Radiotherapy Department of the Warsaw
Oncology Centre.

On 29t December 1988, | performed a subcutaneous ma-
stectomy from the inframammary fold incision with immediate
placement of both implants. The histopathology assessment
confirmed the presence of significant fibrotic and cystic lesions.
The patient remained under my supervision over the years
for follow-ups and was very satisfied with the aesthetic effect.
The implants, for 32 years, have not been damaged — despite
the passing of time and skiing trauma endured on the anterior
side of the patient’s chest.

According to the best of my knowledge, this is one of the
longest follow-up periods in Poland concerning an uncom-
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plicated placement of silicone implants sterilised with the
radioisotope cobalt-60.
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Treatment of gastric cancer in the older population
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Gastric cancer (GC) is predominantly a disease of the elderly as approximately 60% of all patients are 70 years of age or
older. At present, there are no guidelines dedicated to this group, and current treatment strategies are mainly based on
evidence from clinical trials often carried out on younger patients.

The GCin older patients is typically located in the distal third of the stomach and it is well/moderately differentiated, having
mainly an intestinal type of tumor by Lauren’s criteria. Lymph nodes and peritoneal metastases have been reported less
frequently in comparison to younger patients.

Older patients are a very heterogeneous population in terms of co-morbidity, physical reserve, cognitive function, and
social support. Treatment side effects can cause more serious problems than cancer itself, so the comprehensive geriatric
assessment (CGA) is as important as the cancer staging. Chronological age alone is not a contraindication for treatment.
Surgery is the preferred standard treatment option for resectable GC. However, the prognostic significance of surgery and
other treatment options is unknown in the frail group. Fitter patients, according to the CGA, should qualify for the same
treatment as younger patients. Frail patients should be discussed during oncogeriatric meetings. Surgery, the benefits
of limitation of the surgical resection, and no or non-selective lymphadenectomy should all be analyzed. In experienced
hands, minimal invasive surgery is favorable in the short- and long-term. In cases of severe frailty, the best supportive care

can often be the best option.

Key words: older patients, gastric cancer, frailty

The prevalence of gastric cancer (GC) has gradually decreased
over the last decades, nevertheless, it remains a major cause
of cancer-related death and remains the fifth most common
cancer in the world. GC is also predominantly a disease of
the elderly as approximately 60% of all patients are 70 years
and older. Subsequently, an aging population means that the
number of older patients with GCis increasing continuously [1].

Surgery is the preferred standard treatment option for
resectable GC. However, the prognostic significance of surgery
and other treatment modalities is still unknown in frail patients.
At present, there are also no guidelines dedicated to older
patients and current treatment strategies are mainly based on

evidence from clinical trials frequently carried out on younger
patients [2]. Therefore, surgeons and oncologists experience
many difficulties when making decision in this age group. Very
often these decisions are taken based on comorbidity burden,
subjective assessments or are age driven.

The clinical and pathological characteristics of
GCin older patients

There is a male predominance among older patient with GC,
which contrasts with younger patients where the gender ratio
is typically closer to 1:1. There is usually no family history. The
GCistypically located in the distal third of the stomach and itis
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well/moderately differentiated. Moreover, histologically, older
patients present mainly with an intestinal type of tumor by
Lauren’s criteria. It frequently metastasizes to the liver. Lymph
nodes and peritoneal metastases have been reported less
frequently in comparison to younger patients [3].

According to the Japanese classification of GC, the predo-
minant type of early gastric cancer (EGC) in older patients is
the superficial depressed type lic, followed by the superficial
elevated type lla, and the polypoid type | [4]. Genetically, older
patients have more frequent TP-53 and HER2 overexpression,
and more microsatellite instability-high tumors [5].

Preoperative assessment and treatment

decisions

As was mentioned in our previous publications, the population

of older patients is very heterogeneous in terms of co-morbi-

dity, physical reserve, cognitive function, and social support

[6]. Current routine pre-operative assessment also cannot ade-

quately identify patients at risk. Therefore, the comprehensive

geriatric assessment (CGA) was introduced to help determine
the primary status of the older patient, to diagnose frailty syn-
drome (surrogate of the biological age), and to identify how to
optimize the patient’s condition before the start of the treat-
ment. Many older adults have unidentified, uncommunicated,
and therefore unaddressed aging-related conditions that are
associated with morbidity and early mortality [7, 8]. The natural
life expectancy of older people is surely shorter than that of
younger people. Considering their limited remaining lifetime,
their postoperative quality of life is as valuable as the need to
cure or remove the cancer. Therefore, the International Soci-
ety of Geriatric Oncology (SIOG) and The European Society
for Medical Oncology (ESMO) recommends the use of the

CGA to determine biological age before the beginning of the

treatment.

In general, based on the CGA, we can differentiate three
groups of older patients:

1. Fit: patients without any deficits in the CGA domains and
less than 80 years old. In this group, standard oncologic
treatment can be offered and the postoperative outcomes
are comparable with younger patients.

2. Pre-frail: patients with one or two deficits in the CGA do-
mains or more than 80 years old. In these patients, rehabi-

litation should be recommended to improve resilience to
surgical stress by, at least, augmenting functional capacity
and nutritional status before surgery.

3. Frail patients: patients with three or more impaired do-
mains in the CGA or 80 years old with two deficits in the
CGA. Atailored approach should be discussed in a geriatric
multidisciplinary team meeting [9].

[t is also possible to determine the severity of the frailty

using a cumulative deficit model for the CGA [10].

Treatment of gastric cancer in older patients

The therapeutic options for GC depending on the cancer
stage [11, 12] including options for frailer, older patients, are
presented in table I.

Patients with early GC (T1) can undergo endoscopic re-
section using an endoscopic submucosal dissection (ESD)
technique. The ESD, in experienced hands, is an effective and
safe procedure for older patients, with clinical and oncological
outcomes comparable to younger population. A higher preva-
lence of cardiopulmonary problems was reported during the
procedure when compared to the younger group. However,
they were managed effectively during the procedure without
further clinical sequelae. Therefore, the ESD should be the
standard treatment for management of early GC fulfilling the
Japanese criteria of a negligible risk of lymph node metastasis
for both fit and frail patients [13, 14].

At present, surgical resection is the main curative treatment
option for patients with gastric cancer GC stage T1b and higher.
However, it can cause high morbidity and mortality, particularly
in the older population. Improvement in anesthesiology, stan-
dardization of the surgical technique, and perioperative care
improve the 30-day outcomes significantly in comparison to
previously reported data. Katai et al. and Zhou et al. reported
that surgery can be safely performed with an excellent pro-
gnosis in older patients with GC [15, 16]. In contrast, Fujisaki
et al. observed that after gastrectomy there was as higher
rate of postoperative non-surgical complications (pneumonia,
heart failure, and liver dysfunction) in comparison to younger
patients [17]. In turn, Wakahara et al. observed a 10% increase
in the overall postoperative morbidity, including the rate of
anastomotic leakage that was significantly elevated in the older
group [18]. Mengardo et al. concluded that >80 years of age is

Table I. Therapeutic options for gastric cancer depending on the cancer stage [11, 12], including options for frail, older patients

Stage factors Fit patients

TINO - endoscopic resection
- limited resection

T2-4NO-2

not-resectable metastatic palliative treatment

- clinical trials
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preoperative chemotherapy, followed by total/subtotal
gastrectomy and postoperative chemotherapy
surgery followed by adjuvant chemotherapy

Frail patients

- endoscopic resection
- best supportive care in severe frailty

+ subtotal/partial gastrectomy with no or selected
lymphadenectomy
palliative treatment
best supportive care in severe frailty

best supportive care



anegative independent factor impacting overall survival (OS),
thus, these patients should be carefully selected for surgery
[19]. Endo et al. reported on a heterogeneous population of
patients aged 85 years who underwent surgery for gastric
cancer. This group had a better prognosis than those who did
notundergo surgery. Females, patients aged 85-89 years, and
patients with stage IB-IIIC cancer had significantly better OS
with surgery than without. For males, patients aged 90 years
of age, or stage |A patients, the decision to perform surgery
should be carefully discussed, and best support care may be
an optimal strategy [20]. Most of the postoperative deaths in
these patients were due to pneumonia and not due to GC.
However, the most important limitation of the study is that
the authors divided the patients based on their chronological
age alone and not on the presence of frailty factors (a sur-
rogate of biological age). Therefore, | would view the group
of 90-year-old patients in this study as being equivalent to
a severe frailty group.

To conclude, it appears that fit and mildly frail patients
can and should be operated on with acceptable short-term
outcomes. In the case of severe frailty, surgery might not be
the optimal option. However, currently studied patients were
fit older patients mostly defined based on their chronological
age and/or comorbidity burden and not on the biological age.
We are still lacking good data on the long-term outcomes of
frail patients, because their risk of mortality after hospitalization
remains particularly high during the first 6 months. Moreover,
surgery is a well-known trigger for postoperative institutiona-
lization and dependency on other people in older patients.
Therefore, quality of life as an end point is even more important
than OS or disease-free survival (DFS).

The next question is the extent of the surgery. Total/subtotal
gastrectomy with a D2 lymphadenectomy is recommended for
most fit patients with resectable advanced GC as a standard
surgical procedure. In the case of older patients, the essential
clinical questionis whether perioperative trauma can be limited
which, in turn, may reduce the risk of postoperative morbidity/
mortality and increase the quality of life. Therefore, there is
a trend among surgeons to perform a subtotal gastrectomy,
since a total gastrectomy in this age group had been associated
with higher rates of postoperative morbidity and mortality.
A Dutch study reported that older patients qualified to total ga-
strectomy had a relative risk of 2.15 for in-hospital mortality and
3.25 for morbidity, as compared to those who had undergone
a partial gastrectomy [21]. Similarly, Katai et al. demonstrated
that total gastrectomy in octogenarian patients was associated
with higher operative and 90-day mortality [22]. Moreover, the
5-year overall survival was better in older patients in partial as
opposed to total gastrectomy (86% vs. 67%). There are also
studies showing the benefit to limit the resection to specific
margins in the case of cancers with beneficial histology [23].

To conclude, the extent of the resection, if there is any po-
ssibility, should be limited in older patients. However, similarly

as above, we do not have good studies using biological age
as opposed to chronological.

Limited data are also available to clarify the survival bene-
fit of D2 lymphadenectomy for older patients. Shinozuka et
al. analyzed 3484 patients from many centers who received
surgical resection for GC. The authors selected patients aged
>80 years with T2-4 GC. Their performed propensity score
matching to balance the essential variables (stage of disease
and gastrectomy type). The D2 group had significantly longer
operative times, more blood loss, and more retrieved lymph
nodes than the non-D2 group. The D2 group had a greater
incidence of intra-abdominal abscesses (grade >Il'in the Cla-
vien-Dindo classification) than the non-D2 group. The overall,
disease-specific and relapse-free survival rates of the D2 group
tended to be worse than those of the non-D2 group (hazard
ratios: 1.49, 1.70 and 1.14, respectively). The non-D2 group had
a slightly longer relapse-free survival compared with that of
the D2 group, indicating that limited lymphadenectomy did
not increase the risk of disease recurrence [24].

Also essential, is that postoperative complications after
gastrectomy influence the prognosis. Wang et al. and Kanda
et al. showed that morbidity following gastrectomy shortens
the long-term survival of older patients with GC; D2 lympha-
denectomy was an independent risk factor of postoperative
complications [25-27]. In turn, Takeda et al. recommend that
standard radical lymph node dissection should be used for
tumors extending through the serosa (T3) and/or involving
extragastric lymph nodes (N2), even in patients aged 80 years
or more [28].

To conclude, it seems that in fit (based on the CGA) older
patients a standard D2 lymphadenctomy can be carried out.
However, the more severe the frailty, the more selective the
lymphadenectomy should be. Larger prospective studies are
required to clarify the necessity of D2 lymph node dissection
to treat older, frail patients.

Most of the studies on minimal invasive surgery in older
patients with the GC report have comparable oncological
results and good short-/long-term outcomes both in unmat-
ched and propensity-matched patients aged 80 years and
older [29]. Total gastrectomy, a Charlson comorbidity index
>4, and pathological N stage were identified as independent
prognostic factors for overall survival in patients undergoing
a laparoscopic gastrectonmy [30]. The first Western experience
in laparoscopic distal gastrectomy was published by Rausei S.
et al. this year, including 46 patients aged 80 years and older.
The authors concluded that the laparoscopic approach redu-
ces the effect of surgical trauma without compromising the
oncological results [31]. There are also the first studies analyzing
frailty as a prognostic factor in the laparoscopic group of older
patients with GC. Tanaka et al. reported that operative com-
plications (especially systemic complications) were positively
associated with an increase in clinical frailty scores. Moreover,
the overall 5-year survival rate and the 5-year survival rates
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for those with a clinical frailty score of 1-2, 3-4, and 5-7 were
respectively 70.9%, 59.8%, and 35.1%. Therefore, the authors
conclude that frailty has a great impact on operative morbi-
dity and prognosis in the elderly, and the CFS score could be
a promising prognostic predictor, especially for frail patients
with advanced gastric cancer [32].

To conclude, minimal invasive gastrectomy has the po-
tential to provide a balance between oncological clearance
and quality of life issues that remain crucially important in
the older population. However, full a comprehensive geriatric
assessment was not performed in any of the studies. The legal
point of view is also interesting. Older cancer patients are offe-
red a standardized treatment model geared toward younger
adults by their physicians, due to the fear of being accused
of undertaking the incorrect oncological treatment. In this
context, it may be useful to surgeons to highlight the Polish
Supreme Court verdict from September 24,2015 (V CSK738/14
- the extent of obligation to provide information by physi-
cians), discussed in the article by dr. Radostaw Drozda from
the Department of Forensic Medicine at the Wroclaw Medical
University. It concluded that “the choice between alternative
treatment methods belongs to the patient, and the clinician
should present the patient with all available treatment options
that are possible in their physical condition — at most with an
indication as to which of these options is the most beneficial
according to the doctor...”and “...it is the patient — despite
a lack of medical training — who should make the ultimate
decision on the surgical method that they will be subjected
to. The role of the physician is to convince the patient why
(and for what medical reasons) it might be worth undergoing
a riskier procedure. The patient however has the right (driven
by personal reasons or even superstition) to pick a method
that would be less invasive and is likely to have a lower efficacy
than the method proposed by the clinician”[33].

Perioperative chemotherapy

Due to high recurrence rates, multimodal treatment is a stan-
dard for GCin stage IB disease and higher. However, concerns
remain regarding chemotherapy in older patients due to the
risks of perioperative morbidity from toxicity. Therefore, to
determine the feasibility of treating patients over the age of
65, a predefined exploratory subgroup analysis of patients
within the randomized phase Il FLOT 65+ trial compared pa-
tients treated with perioperative FLOT (5-fluorouracil, oxali-
platin and docetaxel) or FLO (without docetaxel). In the study,
a high level of adherence among older patients was observed:
85% of patients received all 4 preoperative cycles of FLOT,
and there was no clinically significant increase in grade 3-4
toxicity postoperatively. Mortality and morbidity rates were
comparable to other trials, including patients across all ages.
The authors concluded that neoadjuvant FLO or FLOT che-
motherapy is therefore a reasonable option in older patients
with locally advanced resectable gastric cancer [34-36]. It

248

must be stressed that, although, there was no upper age limits
included in the study, the patients were generally fit. In turn,
Slagter et al. evaluated treatment-related toxicity, treatment
compliance, surgical complications, and event-free survival
in older (>70 years) versus younger (<70 years) patients who
underwent perioperative treatment for GC. 788 patients with
resectable gastric cancer were randomized before the start
of any treatment, and received preoperative chemotherapy
(3 cycles of epirubicin, cisplatin or oxaliplatin and capecitabine),
followed by surgery, followed by either postoperative chemo-
therapy or chemoradiotherapy (45 Gy, cisplatin, capecitabine).
During preoperative chemotherapy, 77% of older adults versus
62% of younger adults experienced severe toxicity (p < 0.001)
and older adults received significantly lower relative dose
intensities for all chemotherapeutic drugs. Equal proportions
of older and younger adults underwent curative surgery (80%
vs. 81%), with comparable postoperative complications and
postoperative mortality; 64% of older patients and 78% of
young patients started adjuvant chemotherapy (p < 0.001).
There was no difference in the severe toxicity rate between
the groups; however, older adults received significantly lower
relative dose intensities for all chemotherapeutic drugs [37].
The question as to whether this kind of treatment can be
proposed to frail patients with good short- and long-term
outcomes still remains unanswered.

In the case of patients with resected gastric cancer who
have not received preoperative chemotherapy, adjuvant che-
motherapy is recommended [38]. However, adjuvant chemo-
therapy is, generally, less well tolerated than preoperative che-
motherapy. Therefore, the latter may be the preferential option.
An interesting study was published this year by Schendel et
al.including 75-year and older patients with GC from Canada.
The 5 year DFS for the surgery only group was 67.3% and for
the multimodality group was 52.9% (p = 0.25). The 5 year OS
for the surgery only group was 38.9% and for the multimodality
group was 47.1% (p = 0.52). The authors concluded that even
with surgery alone, selected older patients with non-metasta-
tic gastric cancer can obtain prolonged survival, despite not
receiving standard of care multimodality therapy [39].

Concluding, limited data on these topics are available
from the Western world. Most of the studies were conducted
in Asia and the applicability of these results in Europe remains
uncertain, not to mention the evaluation of frailty based on
the comprehensive geriatric assessment.

Palliative treatment

Currently, there is little evidence of the role of palliative resection
in GC in older patients. The REGATTA trial including patients
with incurable gastric cancer, randomizing them to palliative
chemotherapy alone or to gastrectomy with chemotherapy,
showed no survival advantage of surgery, with the median OS
at 16.6 months (95% Cl: 13.7-19.8) with chemotherapy versus
14.3 months (95% Cl: 11.8-16.3) with surgery and chemotherapy.



Theincluded patients were young, between 49 and 67 years old.
It seems that palliative gastrectomy should not be considered
in patients with advanced gastric cancer, unless there are other
indications (bleeding or obstruction) [40].

As far as palliative chemotherapy is concerned, in patients
over 70, it is recommended to consider tailored treatment
based on biological age with two/three-drug chemotherapy
regimens and dose reduced therapy.

Conclusions

Chronological age should not be a contraindication for multi-
modal radical treatment in older patients. The frailty (surrogate
of the biological age) evaluation should be the basis for the
discussion on treatment planning. At present, it is one of the
most reliable factors predicting functional decline in different
organs, making it more difficult for older patients to overcome
surgical stress. Moreover, the potential benefits of surgery for
frail patients with GC must be explored in the context of their
shorter life expectancy compared to younger patients.

Therefore, before treatment begins, the following qu-
estions should be discussed:

« s the currently planned treatment strategy correct? Are
there alternative treatment options?

- What is the result of the comprehensive geriatric asses-
sment? Can frailty syndrome be diagnosed in the patient?

« What s the risk of complications?

- What would the patient’s lifespan be without treatment?

« What are the goals, preferences, and expectations of the
patient? What effect might the treatment have on these
goals?

- Is it possible to improve the patient’s state prior to the
surgical procedure?

Fit patients, according to the comprehensive geriatric
assessment, should be qualified for the same treatment as
younger patients. Prefrail patients should undergo pre rehabi-
litation and be reevaluated. Frail patients should be discussed
in the oncogeriatric meeting. In the case of surgical treatment,
the limitation of the resection’s extent, no or selective lym-
phadenectomy should be considered. In experienced hands,
minimal invasive surgery may be beneficial regarding the
short-and long-term outcome. In the case of severe frailty, best
supportive treatment can be the optimal option. The goal of
the modifications is to reduce surgical stress. In older patients
(aged 75 years or older), the pathological outcome and po-
stoperative complications are predictors of survival, whereas
pathological outcome and chemotherapy are predictors of
survival in the younger population (aged 74 years or less). Thus,
the prevention of postoperative morbidity may contribute to
improved prognosis for older patients with gastric cancer [41].

However, we still need better designed studies on a larger
group of patients using frailty evaluation. Existing studies on
this topic are limited, too small, and lackimportant details with
satisfactory statistical clout. In clinical observational studies,

overall survival is usually considered the gold standard endpo-
int because itis simple and reliable to measure. Overall survival
could be diluted by non-cancer-related deaths, especially in
the older population. Therefore, cancer-specific survival and
relative survival should be used in this group [42, 43]. Moreover,
novel endpoints should be explored such as patients reported
outcomes to establish appropriate treatment guidelines for
frail, older patients.
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In recent years, a dynamic increase has been observed in occurrence of melanomas, especially in young and middle-aged

patients. This is the reason why curing these patients has become a priority also in the economic context. Melanomas

belong to a group of neoplasms of very high genetic heterogeneity. The most common genetic alterations concern two
signalling pathways: mitogen activated protein kinase (MAPK) and phosphoinositide 3-kinase (PI3K) pathway. Identification
of the characteristic molecular changes in the neoplastic tissue allows optimisation and individualisation of the therapy.

Thus, it contributes to an increase in successful cancer treatment, reduction of treatment side effects and to improve-

ment of the patients’quality of life. Currently, the standard management of skin melanoma patients involves — along with

surgical treatment and classical chemo/radiotherapy which is now less frequently used — also introduction of targeted

therapy focused on molecular changes within the tumour tissue as well as immunotherapy which relies on activating

the immune system.

Key words: melanoma, BRAF, NRAS, targeted therapy

The basic method of treating melanoma is surgery, which in-
volves removal of the primary tumour with a relevant margin
of unchanged tissue. The size of the margin depends on the
depth of the melanoma infiltration. To detect micrometastases
to the lymphatic system, sentinel lymph node biopsy (SLNB)
is often additionally performed. Patients with pT1b-T4b stage
of melanoma are routinely qualified for SLNB (after excluding
disease dissemination).|f cancer cells are found in a lymph node,
radical lymphadenectomy remains an option for consideration
[1]. Moreover, in order to reduce the risk of disease recurrence, in
advanced cases (resectable stage lll and IV tumours), adjuvant
treatment aimed at molecular changes or immunotherapy is

implemented. Patients with disseminated disease are treated
with similar methods, but the treatment is palliative in their case.

Molecular changes-targeted treatment

BRAF

If V600 mutations are found in the BRAF gene in a metastatic
melanoma, the treatment involves application of targeted
BRAF inhibitors which are competitive to ATP (BRAFi) — vemu-
rafenib (FDA recommendations from 2011) or dabrafenib (FDA
recommendations from 2013) [2, 3]. BRAF inhibitors lead to
tumour regression in approximately 90% of cases in metastatic
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patients with the BRAF V600 mutation. Response time varies
from several months to more than 1.5 years [4].

Combined treatment - together with selective MEK inhibi-
tors — is more effective than BRAFi monotherapy. Results from
clinical trials on first-line treatment with trametinib (Mekinist) in
combination with dabrafenib (Tafinlar) (COMBI-v and COMBI-
-d) showed a 5-year survival in approximately 30% of patients
with metastatic or unresectable melanoma [5]. Also, clinical
studies of patients treated with the combination therapy, i.e.
cobimetinib (Cotellic) with vemurafenib (zelboraf) (coBRIM,
BRIM-2, BRIM-3, BRIM-7) showed a higher median of overall
survival (0S) and progression-free survival (PFS) compared to
BRAFi monotherapy [6, 7]. However, both of these treatments
have side effects such as fever and photosensitivity. On the
other hand, with the combination of BRAF/MEK inhibitors (en-
corafenib + binimetinib), fewer side effects and high treatment
efficacy are reported (COLUMBUS study) [4].

According to Polish recommendations, in line with ESMO
and NCCN guidelines, in patients with confirmed BRAF muta-
tion, combination therapy with BRAF and MEK inhibitors is re-
commended in certain clinical situations [1]. From September
2020, under the drug programme “Treatment of melanoma
of the skin or mucous membranes”in patients with a BRAF
activating V600 mutation and with metastatic or unresectable
melanoma, state funding covers the molecularly targeted the-
rapy: encorafenib (Braftovi) + binimetinib (Mektovi). Further,
provisions regarding other combinations of BRAFi and MEKi
have been standardised, which makes it easier for physicians
to qualify patients for appropriate therapies.

Despite the use of combined treatment with two anti-
bodies, resistance mechanism is often observed in patients,
and some of them do not benefit from treatment at all. This
means that further research is needed to help identify the
mechanisms of resistance [8].

NRAS

Despite many years of research, targeted therapy in the form
of direct inhibitors of the NRAS protein is still a serious chal-
lenge because small-molecule GTPase is a very difficult target
for conventional drugs [9]. Therefore, research was focused on
therapies targeted on (downstream) effector pathways activated
by NRAS: MAPK and PI3K as the best-known ones in the aetiopa-
thogenesis of melanomas. In patients with advanced melanoma
and the NRAS mutation, promising results have been obtained
so far for the MEK inhibitor (MEK-162) [10]. Such results have not
yet been obtained for the PI3K pathway. Although clinical trials
are still pending (e.g., NCT03932253), preliminary data suggest
that molecularly targeted therapies (MEK1/2 inhibitors) will soon
become available for this subset of patients.

KIT
So far, over a dozen clinical trials have been carried out con-
cerning administration of various small molecule inhibitors of
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KIT. Imatinib (Glivec) — initially used against BCR-ABL fusion in
chronic myeloid leukaemia - has also proven to be an effective
KIT inhibitor. The best response was recorded in patients with
exon 11 and 13 mutations and gene amplification.

Another KIT inhibitor is nilotinib (Tasigna), which is com-
parable or more potent than imatinib. Dasatinib also has anti-
-mutation / amplification activity against KITand further targets
Src family kinases. Sunitinib, which in addition to blocking KIT,
inhibits also the vascular endothelial growth factor receptor
(VEGFR), has also been approved for the treatment of mela-
noma [11]. Further, therapy targeted at KIT and downstream
pathways may probably help control cancer progression. It was
also shown that KIT inhibition contributed to enhancement of
the immune response, thus increasing anti-neoplastic effect
through activation of T lymphocytes and clonal expansion of
cytotoxic cells (natural killers — NK). The results of studies on
therapies applying KIT inhibitors indicate improvement in the
general condition of patients and prolonged progression-free
time. In single cases complete disease remission was observed.
However, improvement occurs only in some of the treated
patients, therefore, further studies are necessary in patients
with mutations in the KITgene [11].

Immunotherapy

One of the hallmarks of cancer is its ability to escape from the
immune system’s effects. However, the literature describes
cases of patients with spontaneous activation of the immune
system and cancer’s auto-aggression [12]. This has brought
scientists’ attention to the potential for modulating the im-
mune system to fight cancer.

In patients with unresectable or metastatic melanoma,
the immune checkpoints is blocked, which in physiological
conditions is responsible for maintaining homeostasis and
preventing autoimmune reactions [12].

The first approved drug to block immune checkpoints
was ipilimumab, a monoclonal antibody against a cytotoxic
antigen (anti-CTLA-4 [cytotoxic T cell antigen 4]). CTLA-4 is
an antigen present on the surface of activated T lympho-
cytes, which competes with CD28 for the binding of CD80
(B 7.1) and CD 86 (B 7.2) ligands present on the sufrace of
antigen-presenting cells [13]. CD28 is constantly present on
the surface of T cells and it is first to bind CD80 and CD8&6.
This in turn triggers intracellular activation which leads to
CTLA-4 translocation to the lymphocyte surface. In com-
parison to CD28, CTLA-4 has a greater affinity for CD80 and
CD86 ligands. This leads to a silencing / inhibition of the
immune reaction (negative feedback) [14]. Blocking CTLA-4
by ipilimumab does not suppress the immune response,
and T cells remain active to fight cancer cells. However, the
response to treatment with ipilimumab is observed only
after several months, therefore the drug should be used in
patients in good general condition. In addition, response is
only seen in a small percentage of patients (approximately



10%) and immune-related adverse effects (irAEs) are serious.
They include:

- inflammation of various tissues, most frequently the skin,
-+ gastrointestinal reactions (enteritis),

+  hepatitis,

« endocrinopathies [15].

Much fewer side effects are observed in immunotherapy
directed at the programmed death checkpoint, which is the
PD-1 receptor (programmed cell death protein 1) present on
T lymphocytes. Under physiological conditions, the PD-1 re-
ceptor binds with PD-L1 ligands (programmed death-ligand 1)
and PD-L2 (programmed death-ligand 2) present on different
cells of the body. Thus, autoimmune reactions are avoided
[16, 17]. Frequently, overexpression of PD-L1 is observed on
the surface of neoplastic cells, which is associated with “‘con-
cealment” of the tumour from the immune system. Blocking
the PD-1 receptor increases the activity of T lymphocytes [13].

Currently, two anti-PD-1 monoclonal antibodies are used
in the immunotherapy of advanced melanoma: nivolumab
and pembrolizumab. For both nivolumab and pembrolizumab,
statistically significant increases in overall survival and progres-
sion-free survival were reported in patients with metastatic me-
lanoma as compared to patients treated with ipilimumab [16,
17]. Interestingly, retrospective studies indicate that patients
with the NRAS mutation gain more from immunotherapy than
patients with other genetic changes [18, 19]. This is probably
related to the increased expression of PD-L1 on the tumour
cell surface in patients with the NRAS mutation.

Further clinical trials revealed that double blockade of the
immune system’s checkpoints by combined administration of
ipilimumab and nivolumab increased the patients'progression-
-free survival and overall survival as compared to separate
application of immunotherapies (Checkmate 067 and 069
studies). Additionally, trials concerning treatment with reduced
dose of ipilimumab and prembrolizumab showed a strong
antineoplastic effect, lasting response, positive long-term su-
rvival and controllable toxicity (KEYNOTE-029 study) [20-22].

In Poland, from 1 September 2020, a new therapeutic sche-
me (referred to as combo) is funded by the public health insuran-
ce system for a selected group of patients. It allows simultaneous
administration of nivolumab (Opdivo) + ipilimumab (Yervoy) in
a combination therapy as the first-line treatment of metastatic
or unresectable melanoma. However, since January 2021, im-
munotherapy (pembrolizumab or nivolumab) and combined
targeted therapy using BRAFi + MEKi (dabrafenib + trametinib)
are available in the drug scheme as a part of adjuvant treatment
in patients with stage lll resectable melanoma. Thus, Polish pa-
tients have gained access to state-of-the-art treatment which
reduces the recurrence risk by about 20%.

Conclusions
Genetic analysis of somatic changes in melanomas has allowed
introduction of personalised therapy against oncogenes and/

or signalling pathways that are activated as an expression of
loss of function of genes that are essential in a given pathway.
The best-known treatment target is inhibition of BRAF in pa-
tients with metastases and BRAF activating mutation. It has
been shown that targeted therapy with BRAF inhibitors has a
huge impact on the natural course of advanced melanoma,
which in turn has led to development of new targeted the-
rapies, including activation of natural defence mechanisms.
Currently, drugs are sought that will inhibit both the primary
and secondary pathways of oncogene activation, leading to
the acquisition of resistance during treatment.
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Paper mill-derived cancer research:
the improbability of prostate cancer in women,
and ovarian and breast cancer in men

Jaime A.Teixeira da Silva

Independent researcher, Kagawa-ken, Japan

Paper mill-derived research has penetrated biomedical litera-
ture, and it is affecting the integrity and reliability of research
[1]. The use of paper mills (i.e., pay-to-create services) is an act
of misconduct if the use of such services is not declared since
it gives the false impression of the authors' effort, input, and
originality, when in fact none was involved; moreover authorship
is false since the data is created or fabricated by others, and not
generated honestly in a laboratory by the authors themselves.
Paper mill-derived research has itself become an academic
cancer in urgent need of a cure and solutions.

Several sleuths, anonymous and named, continue to exa-
mine cancer literature, and their efforts may or may not be
related to the cancer reproducibility project by the Center for
Open Science. Independent of the source of these discoveries,
the discoveries themselves are cause for concern and alarm.
In the most recent paper mill exposé, which may or may not
be related to other paper mills, three papers are highlighted in
this letter: Hu et al. (2018), Pan et al. (2019), and Liu et al. (2020)
[2-4].What is curious about these papers was the discovery of
breast cancer in males (Hu et al. [2]), ovarian cancer in males
(Liu et al. [4]), and prostate cancer in females (Pan et al. [3]).
In all three studies, genders were described as binary, i.e.,
exclusively biological male and female, and none of the study
subjects were indicated as being transgender, which might

be associated with altered hormone levels [5] and thus the
possibility of confusing genders.

While it is not unusual to discover breast cancer in males,
itis a very rare (about 1% of all cases of breast cancer) pheno-
menon [6]. Despite this, Hu et al. [2] reported a >59% incidence
of breast cancer in males (38/64 subjects), apparently detected
using a quantitative real-time polymerase chain reaction (qRT-
-PCR) with a long non-coding RNA (IncRNA), LINCO1116. Not
only the extremely high value, but also the fact that cases in
males were higher thanin females (a potentially first extraordi-
nary finding in the cancer literature) suggest that these findings
are too good to be true, or, in other words, false.

In Liu et al.[4], ovarian cancer was found in 28 males among
49 subjects, i.e., >57% incidence, as apparently detected by
LINC00675, while in Pan et al. [3], prostate cancer was found in
27 females among 52 subjects, i.e., an almost 52% incidence,
as apparently detected by microRNA-605-3p, both using qRT-
-PCR. In these cases, the incidence of ovarian cancer in males
and prostate cancer in females should theoretically be 0%,
since, evidently, biological males do not have an ovary while
biological females do not have a prostate. Would it thus be
safe to assume that these findings are either extraordinary, or
that they are false? The clue may lie in the fact that Pan et al.
(2019) has already been retracted for very opaque reasons.
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Its retracted status is (unfortunately) not — but should be -
indicated on its PubMed entry.

This case also draws concern about the journal in which three
papers were published — the European Review for Medical and
Pharmacological Sciences — which has a 2019 Clarivate Analytics
Journal Impact Factor (JIF) of 3.024 and is indexed in the Web of
Science and PubMed. The fact that it is an open access journal
fortifies the risk of potentially fictitious paper mill-derived cancer
research because it is so easy to access, and thus cite. In fact,
a Google Scholar search for Hu et al. (2018), Pan et al. (2019),
and Liu et al. (2020) [2-4] reveals that they have been cited 44,
4, and 0 times, respectively. In the case of Pan et al. (2019), those
citations could be considered to be unfair contributors to the jo-
urnal’s JIF,and the JIF itself would need to be adjusted downwards
to account for the retracted paper’s citations [7].

This letter provides a bird's-eye view of three papers
among dozens or hundreds of papers on cancer with po-
tentially fabricated data and findings, most likely derived
from one (and the same) or more paper mills that might
have served multiple clients with recycled or fabricated data,
including figures, tables, and text, often confusing cancer cell
lines within and among papers. Ultimately, readers are left
confused, doubt regarding the validity of the findings incre-
ases, and mistrust in some of the most basic elements of trust
in biomedical and academic publishing, such as the blind
claim of the peer review, and the quality aspect of PubMed
[8], Clarivate Analytics and the JIF, are now on the increase.

This letter has obvious limitations: it only provides a brief
three-paper snapshot of a potentially far-reaching problem
regarding the integrity of peer-reviewed and indexed cancer
literature. This letter also focuses on one issue almost exclusi-
vely, namely the improbability of prostate cancer in women,
and ovarian and breast cancer in men, or at least at the levels
reported by Hu et al. (2018), Pan et al. (2019), and Liu et al. (2020)
[2-4]. There are many other issues in these related papers that
need to be explored and discussed.
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The criminality of individuals working for and supporting
paper mills, and the networks of researchers, editors, journals,
and publishers that may be involved, deserves heightened
awareness and further investigation.
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