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ORIGINAL ARTICLE https://doi.org/10.1590/1806-9282.20245120

The impact of a physical exercise program on quality of life,
fatigue, physical performance, and level of physical activity in
patients with cancer

Fabiana Reis! ©, Ana Carolina Caporali Pereira® @, Elisingela Pinto Marinho de Almeida®! ©,
Rebeca Boltes Cecatto? @, Christina May Moran de Brito***

Brazilian Society of Physical Medicine and Rehabilitation

SUMMARY

OBJECTIVE: Increasing evidence suggests that exercise programs are of great value in the rehabilitation and survivorship of patients with cancer.
However, challenges remain regarding maintaining patients more physically active. This study aimed to evaluate the impact of a supervised exercise
program on quality of life, fatigue, physical performance, and levels of physical activity of patients with cancer.

METHODS: An observational longitudinal study, with a 1-year prospective follow-up, was developed.

SETTING: This is a university-based outpatient rehabilitation program in a high-complexity cancer care center in Sao Paulo.

RESULTS: After the program, patients showed a significant gain in quality of life (p<0.0001), physical performance (p<0.0001), and improvement in
fatigue (p<0.0001). After 12 months, 81.1% of the patients remained active, and only 4.5% declared themselves to be sedentary.

CONCLUSION: The results of this study confirm that exercise programs are an important tool in the rehabilitation of patients with cancer and that
an initial supervised exercise program, in combination with follow-ups, can help increase the levels of physical activity of this population.

CLINICAL REHABILITATION IMPACT: This study provides additional information on the outcomes that are expected with the provision of a supervised
physical exercise program in the rehabilitation care of patients with cancer and that additional follow-ups could further benefit this population.
KEYWORDS: Neoplasms. Rehabilitation. Physical activity. Fatigue. Quality of life.

INTRODUCTION atrophy, altered body weight, pain, depression, fatigue, an overall
Cancer rehabilitation should be integrated throughout the oncol- reduction in quality of life, bone loss, and functional decline’.
ogy care continuum to maintain or restore function, reduce For this reason, physical activity has been increasingly recog-
symptom burden, maximize independence, and improve quality nized as an important tool for the recovery and rehabilitation
oflife in this medically complex population. In many countries of individuals with cancer®®. There is abundant evidence on
around the world, cancer is one of the most frequent causes the benefits of rehabilitation interventions and physical exer-
of morbidity and mortality. According to the World Health cise for patients with cancer, with significant impact on func-
Organization, cancer is the second leading cause of death in tionality, mobility, physical capacity, mood, self-image, and
the world and was responsible for 9.96 million deaths in 2020. management of lymphedema?”.
The estimated number of new cases (incidence) of different types For physical activity to function as a determinant of health
of cancers, worldwide, is around 10 million a year'. promotion and the prevention and reduction of risks associated
Similar to the incidence of cancer worldwide, the popula- with diseases in patients with cancer, it must be performed reg-
tion of cancer survivors continues to grow. Improvements in ularly and consistently®. The last Physical Activity Guidelines
care are responsible for longer life expectancy and better sur- for Americans and many guidelines published earlier recom-
vival. However, the disease itself and its treatment can have both mend at least 150 min per week of aerobic activity of moderate
physical and psychological negative effects, including muscle intensity or 75 min of vigorous activity for good health, which

'Universidade de Sao Paulo, Cancer Institute of the State of Sao Paulo, Hospital das Clinicas, School of Medicine, Rehabilitation Service - Sao Paulo (SP), Brazil.
2Universidade Nove de Julho, Post Graduate Program in Biophotonics Medicine - Sao Paulo (SP), Brazil.
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Impact of exercise in patients with cancer

was also recommended in the last World Health Organization
guidelines on physical activity and sedentary behavior”!°.

Exercise, particularly supervised exercise, effectively improves
quality of life and physical function in patients with cancer
across different demographic and clinical characteristics during
and following treatment®. However, cancer survivors tend to
decrease their level of physical activity following diagnosis, and
most never return to their pre-diagnosis levels after treatment''.

Thus, measures of physical activity are important because
they can provide indicators to assess the health situation of
patients with cancer, enabling the planning of interventions
that can both promote physical activity and reduce exposure
to other risk factors for sedentary behaviors. The objective of
this study was to evaluate the impact of a physical exercise pro-
gram on the quality of life, physical performance, and fatigue
levels of patients with cancer and to verify the continuity of
their post-discharge levels of physical activity.

METHODS

A prospective observational longitudinal study was developed,
involving cancer outpatients of a university-based high-complex-
ity cancer care center in Sao Paulo. A total of 600 adult patients
with cancer who participated in an outpatient physical rehabili-
tation program at the Cancer Institute of the State of Sao Paulo
were recruited for this study. After completing the 3-month exer-
cise program and education, the patients were referred to three
post-discharge meetings: 521 patients attended the first meeting
(3 months after discharge), 350 patients attended the second
meeting (6 months after discharge), and 310 patients attended
the third meeting (12 months after discharge). The total data
available for analysis involved 287 patients (Figure 1). All the
procedures of this study were approved by the Research Ethics
Committee of the University of Sao Paulo School of Medicine
(approval no: 1.306.807).

Inclusion criteria: the study included patients with can-
cer who participated in an outpatient physical rehabilitation
program and who completed the physical exercise program
consisting of 1-h sessions, twice per week, for 3 consecutive
months. Exclusion criteria: patients who did not complete the
physical fitness program or had an adherence of less than 80%
were excluded.

The structured supervised exercise program in this study
involved two 1-h sessions per week, for 3 months, and consisted
of aerobic, resistance, and flexibility exercises. Patients received
specialized medical evaluation by a physiatrist and were referred
to a supervised exercise program taking into consideration their
clinical and functional conditions and rehabilitation needs. The

2

aerobic exercises were performed on a treadmill, stationary bike,
and/or step machine for up to 25 min. Resistance exercises
included exercises for major muscle groups (chest, back, arms,
and legs), which varied according to the patient’s limitations
and condition, with a maximum of five muscle groups being
exercised per session using weights, dumbbells, and pulleys for
up to 25 min. Weekly progression was considered, according to
performance and tolerance. The flexibility exercises were per-
formed at the end of each session for up to 10 min, and each
position was maintained for 30 s and repeated three times.
During all exercises, the patients were monitored for heart rate,
blood pressure, scale of perceived exertion (Borg), and oxygen
saturation. Patients also received education on the importance
of a regular amount of 150 min of moderate to vigorous exer-
cise every week and a booklet with additional information on
the benefits of physical exercise and the different types of exer-
cises that should be practiced.

The patients participated in two assessments: one prior to
beginning the exercise program and the other at the end of
the 3-month program. In both assessments, the patients com-
pleted the Revised Piper Fatigue Scale (PFS-R). The PFS-R
has 22 items, each rated on a 0—10 numeric scale, and four
subscales that assess four dimensions of fatigue: sensory, affec-
tive, cognitive-emotional, and behavioral. Both the total score
and each subscale score range from 0 to 10, with fatigue scores
being categorized as mild (1-3), moderate (4-6), or severe
(7-10 points)'. Quality of life was assessed using the Short
Form-36 Health Survey (SF-36) questionnaire, which is a mul-
tidimensional questionnaire consisting of 36 items sorted into
eight domains®. The 6-min walk test (6MWT) was also per-
formed to evaluate the global and integrated responses of all
the systems involved in exercise, including the pulmonary and
cardiovascular systems, systemic circulation, peripheral circu-
lation, blood, neuromuscular units, and muscle metabolism.
The self-paced 6MWT assesses the patient’s submaximal level
of physical capacity'®. In addition, at 3, 6, and 12 months after
discharge from the physical exercise program, the short version
of the International Physical Activity Questionnaire (IPAQ)
was given to patients. The short version of the IPAQ consists
of seven open-ended questions, and the resulting information
enables estimating the time spent per week in different dimen-
sions of physical activity (e.g., moderate and vigorous walking
and physical exertion) and inactivity (e.g., a sitting position) .

The main outcome was the level of physical activity (IPAQ)
and the secondary outcomes were fatigue (PFS-R), quality of
life (SF-36), and physical capacity (6MWT). Convenience
sampling was adopted. Regarding statistical analysis, the nor-
mality of the data was tested using the Shapiro-Wilk test, and

Rev Assoc Med Bras. 2024;70(Suppl 1):e20245120
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| Patients initially identified (n=600)

v

Patients that attended the three-
month follow-up (n=521)

Reasons for non-attendance (n=79):
- lack of time;
- unwillingness to participate;
- hospitalization;
- death.

v

Patients that attended the six-month
follow-up (n=350)

Reasons for non-attendance (n=171):
- lack of time;
- unwillingness to participate;
- hospitalization;
- death.

v

Reasons for non-attendance (n=40):
- lack of time;
- unwillingness to participate;
- hospitalization;
- death.

’ Patients that attended the twelve-month follow-up (n=310)

v
| Complete available data (n=287) |

»
»

Incomplete available data (n=23)

Figure 1. Participants’ follow-up attendance throughout the study.

the Wilcoxon test was used to compare assessments before
and after treatment. The chi-square test was used to analyze
the level of physical activity. The alpha level was set at p<0.05.

RESULTS

The mean age of the participants in this study was 58 years,
70% of participants were women, and breast cancer was the
most prevalent diagnosis, comprising almost 60% of the cases
(Table 1). Patients were either in the active treatment phase or
up to 5 years after cancer treatment. After the 3-month pro-
gram, the patients showed significant differences in their levels
of cancer-related fatigue (p<0.0001), quality of life (p<0.0001),

3

and distance walked in the walking test (p<0.0001) (Table 2).
We only considered the data of the patients who had at least
80% adherence to the supervised program and of the 287
patients who were successfully followed for 12 months.
There was no significant difference in the IPAQ questionnaires
between the third and sixth months (p=0.8472), the third and
twelfth months (p=0.9806), and the sixth and twelfth months
(p=0.8491). At 3 months post-discharge, 7.6% of participants
were very active, 72.8% were active, 14.9% were irregularly
active, and 4.5% were sedentary. At 6 months post-discharge,
7.3% were very active, 74.5% were active, 14.9% were irregu-
larly active, and 3.1% were sedentary. At 12 months post-dis-

charge, 6.9% were very active, 74.2% were active, 14.2% were

Rev Assoc Med Bras. 2024;70(Suppl 1):e20245120
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irregularly active, and 4.5% were sedentary (Table 3). Patients
were all sedentary when they started the supervised exercise pro-
gram. The application of the questionnaires was done by the
team of physical educators of the Cancer Institute of the State
of Sao Paulo Rehabilitation Center (Figure 2), and the analy-

sis was done by the main researcher.

DISCUSSION

This study evaluated the impact of a physical exercise pro-
gram on quality of life, physical performance, fatigue, and
adherence to a more active lifestyle in patients with cancer.
The results showed statistically significant benefits in most
of these aspects. Some researchers claim that the effects of

a 12-week exercise program may persist for up to 3 months

Table 1. Medical and demographical data.

Age in years (mean, range, 58(21-89;SD

and standard deviation—SD) 11.7)

Gender
Men 86 30
Women 201 70

Diagnosis
Breast cancer 172 59.9
Head and neck cancer 30 10.5
Hematological cancer 18 6.3
Other tumors 67 233

Table 2. Values of the Revised Piper Fatigue Scale, Short Form-36
Health Survey (SF-36) questionnaire, and the 6-min walk test.

Variable Pre Post p-value

Fatigue Scale

46422

18+2.1

0.0001

SF-36

464+157

573+144

0.0001

6-min walk test

(Distance inmeters) | 452¢95 | 523193 | 00001

Data are meantstandard deviation. Statistically significant p<0.05.

Table 3. Classification of the level of physical activity.

Physical activity status

after the intervention, resulting in a substantial improve-
ment in muscle strength and a decrease in abdominal adipose
tissue'®. Another study showed that 3 months in a physi-
cal exercise program can improve cardiovascular capacity,
fatigue, and depression symptoms in patients with breast
cancer. That study also stated that additional benefits are
possible if the exercise is maintained for 6 months".

The literature suggests that although there are some spe-
cific risks for patients with cancer that must be considered,
physical exercise is generally safe during and after cancer
treatment®®. This study corroborates the authors above,
showing improvement in the quality of life, a decrease in the
oncologic fatigue levels, and improvement in the physical
performance of oncology patients. Comparing the results
of the final evaluation with those of the initial evaluation
clearly demonstrates the importance of a program of exercise
in cancer rehabilitation and shows no adverse effects in this
studied group. In a systematic review and meta-analysis of
48 randomized clinical trials (3,632 patients), it was shown
that aerobic exercise was associated with an increase in car-
diorespiratory fitness suggesting that patients with cancer

maintain the ability to adapt to the exercise stimulus and

Figure 2. Therapeutic gymnasium of the Cancer Institute of the State
of Sao Paulo Rehabilitation Center.

22

()
(]

\ery active 7.6 20 6.9
Active 209 72.8 213 74.2
Irregularly active 43 14.9 41 14.2
Sedentary 13 4.5 13 4.5 0.1808 0.9806

IPAQ: International Physical Activity Questionnaire. Comparing months 3 and 12. Values are expressed as absolute numbers and percentages. X? chi-square
test. Statistically significant p<0.05.
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that exercise can be effectively combined with other can-
cer therapies'®. Similarly, a meta-analysis of 11 randomized
controlled trials of resistance training showed that cancer
survivors retain the ability to gain muscle strength, increase
their lean body mass, and lose body fat in response to this
type of exercise while undergoing treatment or long-term
follow-up for breast, prostate, or head and neck cancer. It is
of clinical relevance to note that no deleterious effects of the
exercise program were noted'.

Most of the studies in exercise oncology involve patients
in the post-adjuvant therapy setting, and the vast majority
of studies were conducted in women with breast cancer.
The majority of patients in our study also presented breast
cancer. In our service, patients with breast cancer are the
main group that is referred. The novel aspect of our study
was to show the impact of additional follow-ups by spe-
cialized physical educators on patients’ behaviors in regard
to their level of physical activity. Literature states that the
adoption of regular practice of physical exercise after initial
supervised programs remains a great challenge®'?°.

In relation to IPAQ data, we must consider that it is a
questionnaire that measures different dimensions of phys-
ical activity, not just physical exercise. However, for some
authors, the limitations of IPAQ include its size, low fol-
low-up adherence, and difficulties completing the question-
naire. These difficulties may be of even greater magnitude
for patients with cancer suffering from treatment-related
illnesses and side effects, such as fatigue, loss of interest,
and cognitive difficulties. In fact, we observed low adher-
ence in response to IPAQ during the 12-month follow-up
period, with 87% responding to the IPAQ after 3 months
of discharge, 58% responding to IPAQ 6 months after dis-
charge, and only 51% responding to the IPAQ 12 months
post-discharge. This might have influenced the results,
overestimating the positive effect of the initial supervised
program, as the patients exhibiting greater adherence to
the follow-up program were probably those more likely to
follow orientations and be active. This study showed that
after 3, 6, and 12 months post-discharge, a little more than
80% of the patients remained active, and less than 5%
declared themselves to be sedentary. Another limitation of
our study is that, ideally, physical activity levels should be
obtained with more objective measurement systems, such
as accelerometers and pedometers, which were not avail-
able in this study. Moreover, we opted to consider solely
the data regarding the 287 that were successfully followed
for 12 months and that had good adherence to the super-
vised program, which resulted in a selection bias. On the

5

contrary, it also points to the possibility that those with
better adherence to the supervised program might probably
present higher chances of increasing their physical activity
levels in the long run.

In general, our study indicates that a supervised exercise
program can encourage the continuity of post-discharge lev-
els of physical activity in patients with cancer, but additional
studies are necessary. A recent study with 392 cancer outpa-
tients evidenced that although the great majority of patients
(93%) were insufliciently active, 80% declared an interest
in exercise programs®'. In our study, most of the patients
declared themselves to be sedentary when starting the reha-
bilitation program, but our meetings showed that less than
5% of our patients declared themselves to be sedentary during
the follow-up period. It is estimated that one-third of adults
in the world population do not meet the minimum recom-
mendations for physical activity??. Moreover, it is estimated
that between only 17 and 58% of cancer survivors adhere to

23,24

physical activity guidelines

CONCLUSION

The findings of this study suggest that exercise programs
are an important tool in the rehabilitation of patients with
cancer and that an initial supervised exercise program, in
combination with follow-ups, might contribute to increasing
the level of physical activity of some individuals. This study
provides additional information on the outcomes that are
expected with the provision of a supervised physical exer-
cise program in the rehabilitation care of patients with
cancer and that additional follow-ups could further bene-
fit this population.
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Biomarkers and prediction of anthracyclic cardiotoxicity
in breast cancer
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SUMMARY

BACKGROUND: Chemotherapy with doxorubicin may lead to left ventricular dysfunction. There is a controversial recommendation that biomarkers
can predict ventricular dysfunction, which is one of the most feared manifestations of anthracycline cardiotoxicity.

OBJECTIVE: The aim of this study was to evaluate the behavior of biomarkers such as Troponin |, type B natriuretic peptide, creatine phosphokinase
fraction MB, and myoglobin in predicting cardiotoxicity in a cohort of women with breast cancer undergoing chemotherapy with anthracycline.
METHODS: This is an observational, prospective, longitudinal, unicentric study, which included 40 women with breast cancer, whose therapeutic proposal
included treatment with doxorubicin. The protocol had a clinical follow-up of 12 months. Biomarkers such as Troponin |, type B natriuretic peptide,
creatine phosphokinase fraction MB, and myoglobin were measured pre-chemotherapy and after the first, third, fourth, and sixth cycles of chemotherapy.
RESULTS: There was a progressive increase in type B natriuretic peptide and myoglobin values in all chemotherapy cycles. Although creatine phosphokinase
fraction MB showed a sustained increase, this increase was not statistically significant. Troponin, type B natriuretic peptide, myoglobin, and creatine
phosphokinase fraction MB were the cardiotoxicity markers with the earliest changes, with a significant increase after the first chemotherapy session.
However, they were not able to predict cardiotoxicity.

CONCLUSION: Troponin |, type B natriuretic peptide, myoglobin, and creatine phosphokinase fraction MB are elevated during chemotherapy with
doxorubicin, but they were not able to predict cardiotoxicity according to established clinical and echocardiographic criteria. The incidence of subclinical
cardiotoxicity resulting from the administration of doxorubicin was 12.5%.

KEYWORDS: Biomarkers. Cardiotoxicity. Chemotherapy. Anthracyclines. Breast cancer. Heart failure.

INTRODUCTION The literature relates cardiotoxicity to the occurrence of car-
One of the most feared clinical presentations of cardiotoxicity diomyopathy resulting from CT, radiotherapy (RT), and immu-
resulting from cancer (CA) treatment is left ventricular dys- notherapy. In patients treated with anthracyclines (ANT), the
function. In recent years, there has been a growing interest in measurement of left ventricular ejection fraction (LVEF) and
the use of cardiac biomarkers (BMK) to guide the management global longitudinal strain (GLS) calculated by echocardiography
of CA patients who will receive or are undergoing chemother- have been the most commonly used tools in the assessment of
apy (CT) treatment against CA. cardiac function, although there is no consensus on whether

A biomarker is defined as a characteristic that is objectively the percentage decline in contractile function would represent
measured and evaluated as an indicator of a normal, patholog- a clinically relevant change that justifies prevention and inter-
ical, biological process or pharmacological response'. BMK, in vention measures. In the last decade, the measurement of tro-
addition to assisting in the diagnosis of cardiotoxicity in the ponin I (Tnl), type B natriuretic peptide (BNP), and its pre-
pre-clinical phase, play a key role in guiding treatment strat- cursor, NT-pro-BNDP, before and during CT treatment, proved
egies, including the initiation of “cardioprotection” during to be a promising alternative in the early detection of cardio-
oncological treatment without compromising the therapeutic toxicity as it is minimally invasive, easy to perform, without
efficacy of CA%. interobserver variability, and less expensive than imaging tests.
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Biomarkers and cardiotoxicity in breast cancer

The European Society of Cardiology, in its recent Cardio-
Oncology Guideline, recommended the measurement of BMK in
the initial assessment of the risk of cardiotoxicity in patients with CA
and cardiovascular disease or with previous ventricular dysfunction’.

This study aimed to evaluate the behavior of BMK such as
Tnl, BND creatine phosphokinase fraction MB (CK-MB), and
myoglobin in predicting cardiotoxicity in a cohort of women

with breast CA undergoing CT with ANT.

METHODS

This is an observational, prospective, longitudinal, unicen-
tric study, which included 40 women over 18 years old, with
breast CA, whose therapeutic proposal included treatment with
doxorubicin, from two high-complexity public oncology units,
both in the State of Rio de Janeiro, Brazil. Patients with pre-
vious CT and/or RT, previous myocardial infarction, chronic
obstructive pulmonary disease, chronic renal failure, and met-

astatic CA were excluded.

Study population

A total of 202 patients were referred and evaluated, with 40 patients
included in the final analysis. However, 72 patients were excluded
from the study protocol in the initial assessment, of which 49 did
not agree to participate. Furthermore, seven had an inadequate
“echocardiographic window”; seven due to a low level of under-
standing of the study protocol; four because the inclusion crite-
ria were not met; three due to ulceration of the left breast tumor,
making echocardiographic examination unfeasible; and two due
to recent surgery on the left breast, a reason that also makes the
acquisition of echocardiographic images difficult. Among the 130
patients included, 90 subsequent exclusions occurred: 51 patients
participating in another study underway at the same institution

using carvedilol and 39 due to segment losses (Figure 1).

Study protocol

The study protocol had a clinical follow-up of 12 months.
BMK such as Tnl, BNP, CK-MB, and myoglobin were mea-
sured pre-CT and after the first, third, fourth, and sixth cycles
of CT in a time interval between 24 h and 48 h after CT.
BMK were not measured 12 months after starting CT, and 17
patients had only four sessions. Five patients did not undergo
the 12-month evaluation: 3 deaths resulting from CA compli-
cations and 2 lost to follow-up (Figure 2).

Biomarkers
To measure BMK, 5 mL of blood was collected from a peripheral
vein and immediately added to the test panel on a point-of-care

2

Figure 1. Study population.

Figure 2. Study protocol. ECHO: echocardiography; BMK: biomarkers;
CT: chemotherapy.

platform. The Alere Triage® Cardiac Panel kit was used to mea-
sure CK-MB and Tnl, and the Alere Triage® BNP Test kit
(Alere Inc., San Diego, California, USA) was used for BND,
using immunoassay methodology. The results were expressed
in pg/mL for BNP and ng/mL for Tnl, CK-MB, and myo-

globin measurements.

Ethical aspects

This study was conducted in accordance with the princi-
ples set out in the Declaration of Helsinki, revised in 2000.
'The study protocol was approved and monitored by the Research
Ethics Committee, under the authorization of the National
Research Committee, registration number 0084.0.258.000-11.

All patients signed free, informed consent.

Data analysis

Statistical analysis was performed using the SPSS version 21.0
software (Chicago, Illinois, USA). Continuous variables were
expressed as meanststandard deviation. Categorical variables
were expressed as absolute numbers or percentages. For com-
parison between groups, the chi-square test was used to eval-
uate differences between proportions, the analysis of variance
(ANOVA) between groups, and the Student’s t-test to evaluate
differences in means. In all comparisons, two-sided tests were
considered with a significance level of 5%.
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RESULTS

Demographic and clinical characteristics

Forty women with breast CA studied had a mean age of 55.9+10.8
years, with 42.5% white, 32.5% Afro-descendant, and 25.0%
mixed race. The majority (77.5%) had a family income of up
to two minimum wages. The patients presented high (77.5%),
intermediate (12.5%), and low (10.0%) cardiovascular global
risks. Among the cardiovascular risk factors studied, they had
a sedentary lifestyle (85.0%), obesity and overweight (80.0%),
hypertension (50.0%), dyslipidemia (37.5%), family history
of arterial disease and premature coronary disease (37.5%),
smoking (30.0%), and diabetes mellitus (20.0%).

The average systolic and diastolic blood pressure values
found in the studied population were 143.9419.3 mmHg and
87.6+13.2 mmHg, respectively. The average body mass index
was 32.1%4.3 kg/m’.

The medications with cardiovascular and metabolic action
most frequently used by the study patients were diuretics (32.5%),
calcium channel blockers (22.5%), angiotensin-converting-en-
zyme inhibitors/angiotensin receptor blockers (ACEI/ARB)
(17.5%), oral hypoglycemic agents (17.5%), and statins (12.5%).

Cancer treatment data

Most patients (57.5%) used the FAC protocol
(5-Fluoruracil+doxorubicin+cyclophosphamide), and 42.5%
used the doxorubicin+cyclophosphamide+docetaxel protocol.
The average dose of doxorubicin per session was 87.0£13.4 mg/m?,
and the average cumulative dose used was 423.0£119.0 mg/m?.
Cumulative doses 400 mg/m? were used in 24 patients (60%).

Biomarker behavior

There was a progressive increase in BNP and myoglobin val-
ues in all CT cycles. Although CK-MB showed a sustained
increase, this increase was not statistically significant. Tnl had
an increasing behavior during CT cycles, only reaching statis-
tical significance in the last cycle of doxorubicin administration
when compared to pre-CT values. For data analysis purposes,

Table 1. Comparison of mean biomarker values throughout treatment.

the mean biomarker values in CT4 and CT6 were grouped at

the same time as they correspond to the last cycle of doxoru-

bicin (Table 1).

Biomarkers as predictors of cardiotoxicity
Echocardiogram examinations were performed in all patients
pre-CT, post-CT3, post-CT4, post-CT6, and 12 months after
the start of CT. In the present series, 5 patients (12.5%) devel-
oped asymptomatic systolic ventricular dysfunction with a drop
in Simpson LVEF210% to values lower than 53%, 12 months
after CT. GLS was also reduced by 210% in 2 patients, and Tnl
was positive during all CT sessions in only one patient, and
none of the patients presented clinical heart failure syndrome.

The serum BMK such as troponin, BNE, myoglobin, and
CK-MB were the cardiotoxicity markers with the earliest
changes, with a significant increase after the first CT session.
However, they were not able to predict cardiotoxicity in the
studied population according to current clinical and echocar-
diographic criteria.

DISCUSSION

There is still less evidence regarding the true predictive power of
BMK for cardiotoxicity in different situations in cardio-oncology.
Most recommendations are based on expert opinion. The larg-
est clinical trial with BMK evaluated 703 patients treated with
high doses of CT, including ANT, and followed them for an
average of 20 months. Tnl measurement was performed before
the start of CT, after each cycle and 1 month after treatment,
a methodology similar to that used in our study. This study
demonstrated that patients who did not have Tnl elevation
during treatment and 1 month later had fewer outcomes related
to cardiotoxicity (heart failure, asymptomatic LV dysfunction,
or any other cardiac event) than those who had transient Tnl
elevations or who persisted with elevated Tnl throughout clin-
ical follow-up (1%, 37%, and 84%, respectively)*.

Type B natriuretic peptide has been used as a marker of
ventricular dysfunction in CA-induced cardiotoxicity, with

BNP (pg/mL) 33.74£22.8 52.6+41.2 0.003 68.6£66.7 0.010 72.94£56.6 <0.0001
Myoglobin (ng/mL) 47.9426.9 60.2£22.7 0.017 62.4+28.1 0.007 64.5124.3 <0.008
CK-MB (ng/mL) 0.77£0.59 0.85+0.62 0.511 0.92+0.56 0.083 0.95%0.63 0.067
;rnrg/mL) 0.01+0.00 0.08+0.28 0.097 0.07£0.23 0.091 0.21+0.51 0.030

Statistically significant p-value are denoted in bold. CT: chemotherapy; CT1: first CT; CT3: third CT; CT4/6: fourth and sixth CT; BNP: type B natriuretic peptide;

CK-MB: creatine phosphokinase MB fraction; Tnl: troponin I.

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S106

3



Biomarkers and cardiotoxicity in breast cancer

conflicting results’. Data from the Framingham study pop-
ulation demonstrate a progressive increase in the risk of car-
diovascular death, heart failure (HF), stroke, and atrial fibril-
lation with a progressive increase in BNP levels, even within
normal values®. Our study showed an ascending curve of BNP
levels with statistical significance in all CT cycles (p<0.0001),
despite not exceeding the cutoff value used to rule out HF in
the emergency room, which is 100 pg/m. This behavior was
also consistently reflected in the levels of myoglobin (p=0.008)
and Tnl (p=0.030). CKMB, despite having an ascending curve
similar to the other BMK, did not reach statistical significance
(p=0.067). These changes did not correlate with clinical car-
diovascular outcome or with any echocardiographic parameter
evaluating systolic or diastolic function throughout treatment.
Only one of the five patients who presented asymptomatic ven-
tricular dysfunction had a progressive increase in Tnl through-
out the treatment (pre-CT= 0.01 ng/mL; post-CT1=0.6 ng/
mL; post-CT3=0.8 ng/mL; post-CT6=1.9 ng/mL).

The mean BNP value in the pre-CT assessment was 33.7+22.8
pg/mL, reaching significantly higher values immediately after
the last cycle of doxorubicin (72.9£56.6 pg/mL, p<0.001).
These values, despite being lower than 100 pg/mL, should be
interpreted, considering current knowledge, as a high value
for patients with stage A of HE In a cross-sectional study that
included 633 individuals from a primary healthcare program
in the city of Niteréi (R]), Jorge et al.” found 230 individu-
als (36.6%) in stage A of HF with an average BNP value of
19.7421.2 pg/mL and a cutoff value of 42 pg/mL to exclude
HF (negative predictive value of 99%). In our study, a higher
mean BNP value may be related to the presence of a high global
cardiovascular risk in 77.5% of patients and an intermediate
global cardiovascular risk in 12.5% of patients.

BNP has been recommended in the most recent HF guide-
lines as a tool for detecting individuals predisposed to devel-
oping HE. The update of the first Brazilian Cardio-Oncology
Guideline recommended the monitoring of BNP and Tnl
BMK for the purpose of early detection of cardiotoxicity at
Class 1la level of evidence B®.

In our study, the mean BNP value in the pre-CT assess-
ment of 33.7422.8 pg/mL and its sustained increase during
CT already signaled a population at risk for developing HE
Similar to what was observed in our study, Sawaya et al.” demon-
strated that high levels of NT-pro-BNP were not a predictor of
reduced LVEF or the occurrence of symptomatic HF in a group
of 81 women with HER2* breast CA who used ANT followed
by therapy adjuvant with taxanes and trastuzumab. Likewise,
Fallah-Rad et al.'’ in a prospective study using echocardiography,
BMK [TnT, C-reactive protein (CRP), and NT-pro-BNP], and

4

cardiac resonance in 42 patients undergoing adjuvant CT with
trastuzumab, found no differences in the dosages of the three
BMK studied between patients who developed cardiotoxicity
(n=10) compared to those who did not have this complication.

Several other BMKSs have been studied to detect cardiotox-
icity. Putt et al."! in a multicenter cohort study with 78 women
with breast CA receiving doxorubicin and trastuzumab, evalu-
ated the behavior of eight BMKs: Tnl, NT-pro-BNT, Galectin
3, myeloperoxidase (MPO), factor placental growth factor
(PIGF), growth differentiation factor-15 (GDF-15), soluble
fms-like tyrosine kinase receptor 1 (sFlt-1), and high-sensitiv-
ity polymerase chain reaction (PCR), before the start of CT
and every 3 months with a maximum follow-up of 15 months.
All BMK, except NT-pro-BND, increased in the third month
after starting CT, persisting until the 15" month for GDF-15,
PIGE and Tnl. Elevations of MPO, PIGE, and GDF-15 cor-
related with the occurrence of cardiotoxicity, with MPO being
the biomarker that presented a more robust correlation with
the occurrence of cardiotoxicity in all assessments.

Several studies that included patients receiving CT with
ANT followed by taxanes and trastuzumab did not demon-
strate an association between BMKs CRP, Galectin-3, inter-
leukin-1 receptor (ST-2), and GDF-15 and cardiotoxicity'*

In this study, the early and sustained rising behavior of BNP was
the only parameter studied which was found to be correlated with
the progression of the cumulative dose of doxorubicin administered.

CONCLUSION
The cardiac BMK such as Tnl, BNP, myoglobin, and CK-MB
are elevated during CT with doxorubicin but they were not
able to predict cardiotoxicity according to the established clin-
ical and echocardiographic criteria.

The incidence of subclinical cardiotoxicity resulting from
the administration of doxorubicin was 12.5%.
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SUMMARY

In the emergency care of cancer patients, in addition to cancer-related factors, two aspects influence the outcome: (1) where the patient is treated
and (2) who will perform the surgery. In Brazil, a significant proportion of patients with surgical oncological emergencies will be operated on in general
hospitals by surgeons without training in oncological surgery.

OBJECTIVE: The objective was to discuss quality indicators and propose the creation of an urgent oncological surgery advanced life support course.
METHODS: Review of articles on the topic.

RESULTS: Generally, nonelective resections are associated with higher rates of morbidity and mortality, as well as lower rates of cancer-specific survival.
In comparison to elective procedures, the reduced number of harvested lymph nodes and the higher rate of positive margins suggest acompromised
degree of radicality in the emergency scenario.

CONCLUSION: Among modifiable factors is the training of the emergency surgeon. Enhancing the practice of oncological surgery in emergency
settings constitutes a formidable undertaking that entails collaboration across various medical specialties and warrants endorsement and support
from medical societies and educational institutions. It is time to establish a national registry encompassing oncological emergencies, develop quality
indicators tailored to the national context, and foster the establishment of specialized training programs aimed at enhancing the proficiency of
physicians serving in emergency services catering to cancer patients.

KEYWORDS: Cancer care facility. Healthcare quality assessment. Healthcare quality indicators. Medical emergency services. Surgical oncology.
Operative procedures.

seeking emergency care undergo surgery in general hospitals,

INTRODUCTION

with access to specialized hospitals limited to patients with pre-

Cancer currently stands as the second-leading cause of death
worldwide. In parallel with the estimated 50% increase in inci-
dence and 62% rise in mortality by 2040, the care of oncology
patients has become increasingly complex'. In many countries,
due to the lack of large-scale screening programs, a significant
portion of patients will receive a cancer diagnosis following
an acute event in an emergency setting. In this scenario, apart
from the aspects related to the underlying disease, two factors
influence the outcome: (1) where the patient is treated and

(2) who will perform the surgery. In Brazil, most cancer patients

viously confirmed diagnoses. Consequently, surgical oncology
emergencies are often managed by nonspecialized surgeons.
Adding to this challenge is the difficulty of accessing tertiary
and quaternary hospital emergency services, which consequently
leads to emergency surgeries being performed predominantly
in smaller hospitals, where the on-call surgeon, quite often, is
in the early stages of their career.

Certainly, emergencies introduce conditions that impact
clinical outcomes and the prognosis of oncology patients; how-

ever, it is essential to analyze the potential factors that justify
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Advanced oncological life support

the poorer results. Are the technical principles of oncological
surgery being adhered to? Do patients exhibit distinct sociode-
mographic and clinical characteristics? Is there a lack of hospital
infrastructure and/or professional expertise to address surgical
oncology emergencies? It is intuitive to think that the ideal pro-
fessional to attend to cancer patients seeking emergency care
would be someone with experience in emergency surgery and
a deep understanding of the fundamentals and principles of
oncological surgery. However, it is foreseeable that the number
of surgeons with this profile will be limited to meet demand.
Working to enhance the practice of oncological surgery
in emergency conditions is a formidable task that involves
various specialties and deserves support and encouragement
from medical societies and educational institutions. In this
paper, we analyze how to evaluate the quality of oncological
surgery in an emergency setting and discuss proposals for

improving outcomes.

QUALITY INDICATORS IN
ONCOLOGICAL SURGERY

Quality in healthcare is defined as safe, effective, patient-centered,
timely, efficient, and equitable medical care. Quality reflects
how medical care increases the likelihood of desired out-
comes and reduces the likelihood of undesired outcomes’.
However, measuring the quality of oncological surgery is not
an easy task. Some challenges include the lack of a specific
definition and the constant change in quality indicators (QIs)
due to advances in oncological treatment?®. Qls are standard-
ized measures used to quantify and track the quality of care.
QIs enable the assessment of aspects related to structure (e.g.,
number of board-certified physicians, nurse-to-bed ratio, hos-
pital size), process (diagnostic, e.g., completeness of staging,
adequacy of pathological specimen examination; treatment,
e.g., completeness of neoadjuvant therapy, an adequate number
of harvested lymph nodes), and outcome (morbidity, mortal-
ity, survival, quality of life, preservation of organ function)?.
Other indicators are based on rates (e.g., anastomotic leak rate)
and sentinel events, which are individual undesirable events
requiring further investigation.

The collection and analysis of QI that illustrate the degree of
compliance with predefined standards define the assessment of
quality. Particularly in an emergency setting, the issue is that data
is not always of high quality or readily available. Some services
use administrative data, including postoperative mortality rate,
postoperative hospital transfer rate, and hospital length of stay,
but there is a lack of planning for prospective data collection.
In practice, there is a need to establish management programs

2

with a predefined QI adjusted to the national context so that
issues can be identified and solutions discussed. Among patients
seeking emergency services in Brazilian general hospitals, how
many are oncology cases? What are the most common condi-
tions? How many cases qualify as surgical emergencies? What are
the rates of operative morbidity and mortality? What are the
infection rates? How many patients have the minimum number
of sampled lymph nodes? What is the percentage of non-on-
cological resections, and why? Among surgeons working in
emergency settings, how many have supplementary training in
surgical oncology? What is the volume-outcome relationship?
Questions like these serve as QI and need to be part of man-
agement strategies so that we can conduct a proper analysis of

reality and take appropriate actions.

ACCREDITATION, VOLUME-OUTCOME
RELATIONSHIP, AND SPECIALIZATION

Participation in accreditation programs demonstrates a com-
mitment to quality objectives and goals; however, in an emer-
gency setting, adherence to established standards is more vul-
nerable. In practice, due to demand, many patients are treated
at low-volume centers by early-career surgeons with no basic
training in surgical oncology, which increases the likelihood
of undesirable outcomes.

A positive relationship between higher volume and better
outcomes (volume-outcome relationship) has consistently been
demonstrated in complex cases in surgical oncology. To under-
stand the observed gain in the volume-outcome relationship,
we must examine which specific attributes justify better results
in high-volume centers, i.e., what are the routines, guidelines,
and practices applied to each oncological condition, includ-
ing emergencies. However, how can we replicate these results
nationally given the heterogeneity in quality-of-service deliv-
ery? If achieving results in high-volume oncological centers is
challenging to replicate in smaller centers for elective cases,
certainly the emergency condition adds additional complexity
when considering the variety of clinical situations and the greater
difficulty in standardizing practices. Drawing a parallel with the
care of traumatic emergencies, the collaborative efforts of med-
ical societies, educational institutions, and private initiatives in
organizing and disseminating guidelines for the management
of trauma victims were notable, resulting in more balanced
outcomes despite the significant disparities in emergency care
conditions nationwide. In the case of emergency oncological
surgery, besides the lack of minimal standardization, there is
no proper notification or recording, rendering the assessment
of the volume-outcome relationship imprecise or unavailable.
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In any surgical field, specialization adds knowledge that
translates into improved outcomes, which also applies to emer-
gency and oncological surgery. However, unlike what happened
with trauma surgery, which was organized to provide specialized
training in the care of polytrauma patients, oncological surgery
has not yet directly addressed this issue. Evidence of this is the
lack of any formal curriculum requirement in surgical oncol-
ogy for the hiring of surgeons working in emergency settings.

These issues pave the way for discussing the training of sur-
geons working in emergency services, as the 3 years of general
surgery residency do not include official systematic rotations
in surgical oncology. Therefore, one cannot demand enhanced
technical knowledge from newly graduated surgeons who did
not choose a specialization, many of whom will often be at the
forefront of surgical oncological emergencies. This fact high-
lights the need for attention to training programs that provide
qualifications for work in emergency surgery services, includ-
ing courses such as Advanced Trauma Life Support (ATLS),
Advanced Cardiac Life Support (ACLS), Pediatric Advanced
Life Support (PALS), and Basic Life Support (BLS), among
others, which have become formal requirements for employ-
ment in some hospitals seeking quality certification, including
the need for periodic updates. It is time to create a certification
program aimed at improving the training of surgeons working

in emergency services and caring for cancer patients.

SPECIFICITIES OF
ONCOLOGICAL SURGERY
IN THE EMERGENCY SETTING

In the emergency setting, there is often not a suitable condi-
tion for a comprehensive diagnostic investigation, either due
to technical impossibility stemming from clinical limitations
or due to a lack of infrastructure. Many emergency services
lack the necessary imaging resources for minimal staging, and
only a few have the privilege of having high-quality computed
tomography or 24-h endoscopy services available.

The concept of the importance of multidisciplinarity in
oncology, based on the results produced by the cooperative
work approach adopted in major world reference centers, has
become synonymous with good medical practice. However, in
an emergency setting, how can multidisciplinary discussion be
promoted? Depending on the workplace and the urgency of
the situation, the multidisciplinary team will often be limited
to the on-call surgical team. While complex cases are discussed
in “tumor boards” in elective situations, in emergencies, sol-
itary decision-making becomes common, where oncological
complexity is compounded by unfavorable clinical conditions
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and a lack of adequate preparation time. In a population with
unique clinical characteristics, including a significant fraction
of elderly patients with comorbidities and advanced-stage can-
cer, this is a challenging reality to transform.

The knowledge and skill of the surgeon are crucial in onco-
logical surgery; however, assessing a surgeon’s actions in an emer-
gency setting in terms of quality metrics is not an easy task. Small
acts that occur within the operating room have the potential
to impact the outcome and may not always be transparently
recorded. In most cases, when analyzing a description of an
oncological procedure in an emergency setting, it is inadequate.
There is a need to raise awareness among emergency surgeons
about the importance of proper documentation containing a
description of findings and surgical staging (sTNM), explicitly
stating findings related to the primary tumor, lymph node status,
and the presence or absence of metastases. In addition to the
technical details that confirm or deny adherence to oncological
principles, it must be clear whether the operation was curative
or palliative. This topic warrants collective effort from medical
entities involved in emergency surgery and surgical oncology to
establish national standardizations and minimal requirements.
Only then can we identify the regions and services that require
more investment in training and capacity-building, with the
ultimate beneficiary being the cancer patient.

From this analysis, it is evident that the equation for assess-
ing the quality of emergency oncological surgery is not resolved.
The rationale is to maintain adherence to technical principles;
however, the emergency condition adds obstacles.

QUALITY OF EMERGENCY
ONCOLOGICAL SURGERY:
COLORECTAL CANCER AS
AN ANALYTICAL MODEL

Approximately 15-40% of colorectal cancer (CRC) patients
seek emergency services due to complications arising from
undiagnosed disease, 8—40% due to obstruction, and 3—10%
with intestinal perforation*®. Both the demand for emergency
services and the availability of data for comparison with elec-
tive surgery conditions make CRC a suitable model to answer
the question about the quality of oncological surgery in the
emergency setting. Are CRC patients well operated on in the
emergency setting? Fundamental aspects involve the quality of
diagnosis and staging, choice of surgical approach, selection of
the type of operation concerning the extent of resection, pri-
mary anastomosis or external diversion, the number of sampled
lymph nodes, the status of surgical margins, as well as clini-
cal and oncological short- and long-term outcome indicators:
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morbidity rates, mortality, disease-free survival (DFS), and over-
all survival (OS). Additionally, the impact of surgeon training,
the volume-outcome relationship, and the sociodemographic
characteristics of the CRC patient population seeking emer-
gency care need to be analyzed.

A literature review highlights differences in management
and outcomes when comparing elective and nonelective sur-
gery scenarios. CRC patients undergoing emergency surgery
are less likely to undergo staging examinations and are less
likely to be approached laparoscopically’. The type of oper-
ation is also influenced by the emergency setting, with a sig-
nificantly higher number of Hartmann’s procedures, stoma
creation, and segmental resections at the expense of classic
colectomies with primary anastomoses®’. In emergencies,
there is a higher likelihood of positive margins, a lower num-

10,11

ber of sampled lymph nodes'®", and a higher anastomotic
dehiscence rate’.

Morbidity and mortality rates are consistently higher in
the emergency setting, as are hospitalization stays and rates of

7,10,11

readmissions and reoperations”'®"". In most studies, 5-year DFS

and OS rates are significantly lower in the emergency group®'°.
It is a fact that cases in emergencies are more advanced'?, and
there is a high proportion of elderly patients (including octo-
genarians) with clinical and socioeconomic problems'"".
Some authors even suggest that the worse outcomes are a con-
sequence of patient profiles and clinical circumstances rather
than the emergency itself'“.

In emergencies, there is a lower likelihood that the patient
will be operated on by a surgeon with a specialization in onco-
logical or colorectal surgery, and resections are more likely to
occur in community hospitals and low-volume centers'’. In the
analysis by Patel et al.”, elective surgeries were performed by
colorectal surgeons (37%), oncological surgeons (10%), and
general surgeons (53%); in emergencies, the proportion was:
colorectal surgeons (19%), oncological surgeons (10%), and
general surgeons (70%). The data reinforce the observation
that the majority of CRC cases are operated on by general sur-
geons, both electively and in an emergency setting, emphasiz-
ing the importance of training emergency surgeons in onco-
logical surgery.

This analysis demonstrates that nonelective resection for
CRC is associated with a higher likelihood of short-term adverse
outcomes, including higher rates of postoperative complica-
tions, mortality, stoma creation, admission to intensive care

1618 Tp this context,

units, as well as poorer DFS and OS rates
among the potentially modifiable factors are the training of
emergency surgeons to handle CRC cases and the referral of

more complex cases to higher-volume centers".
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WHAT CAN BE DONE?

One of the suggestions to make the quality management pro-
cess feasible is applying the plan-do-check-act (PDCA) cycle'.
The planning phase could involve a joint effort by entities such
as the Brazilian Society of Oncological Surgery (SBCO) and the
Brazilian College of Surgeons (CBC) to establish QIs of recog-
nized importance in emergency oncological surgery. Once the
QIs are defined and a data recording platform is created, teach-
ing and educational strategies focused on surgical skills training
will be established in partnership with these entities. The next
steps would involve verifying the results of the initial measures
and directing actions to strengthen the training of surgeons
in managing oncological emergencies, starting in regions and
hospitals where the indicators point to the greatest problems.

The success of quality improvement initiatives depends
on the validity of the collected data and the reliability of the
selected measures. Therefore, quality improvement programs
that provide high-quality data are necessary. In the United
States, the American College of Surgeons National Surgical
Quality Improvement Program (ACS NSQIP)* and the Agency
for Healthcare Research and Quality Patient Safety Indicators
(AHRQ-PSIs) have been established as tools for measuring
surgical quality”. The ACS NSQIP is a nationally validated,
risk-adjusted outcomes-based program for quality measurement
and improvement with more than 600 participating hospitals.
There is solid evidence that enrollment in quality improvement
programs helps hospitals improve surgical quality over time.
An analysis of 118 hospitals from the private sector participating
in the ACS NSQIP showed that 66% of the hospitals reduced
risk-adjusted mortality and 82% had a decreased complication
rate”®. The American Society of Clinical Oncology (ASCO) has
established an infrastructure with more than 70 specific quality
measures for cancer treatment®. The European Organization for
Research and Treatment of Cancer (EORTC) initiated the first
quality assurance projects in the 1980s%. In 2007, EURECCA
(EUropean REgistry of Cancer CAre or EURopEan CanCer
Audit) was created with the aim of improving the quality of
cancer patient care’. In addition to programs focused on
quality assessment, numerous Operative Standards Manuals
for Cancer Surgery have been created under the supervision
of the American College of Surgeons (ACS)®. This is an idea
that could be developed by the SBCO in partnership with the
CBC: the creation of manuals with guidelines for managing
the most common oncological emergencies.

The quality of oncological surgical care is a priority in
various healthcare systems, with ongoing efforts to reliably
measure surgical outcomes. Particularly in the emergency set-
ting, knowledge of oncological surgical principles can assist
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in decision-making and, above all, positively influence the

outcomes of cancer patients. It is time to establish a national

registry that encompasses oncological emergencies; it is time

to promote the creation of the “Advanced Oncological Life

Support” (“AOLS”) with the aim of training surgeons working

in emergency services and caring for cancer patients.

REFERENCES

1.

10.

11.

12.

13.

14.

Hardt JL, Merkow RP, Reissfelder C, Rahbari NN. Quality
assurance and quality control in surgical oncology. J Surg Oncol.
2022:126(8):1560-72. https://doi.org/10.1002/js0.27074

Wong SL. The state of quality indicators in surgical oncology. J
Surg Oncol. 2009;99(1):7-8. https://doi.org/10.1002/js0.21172

Donabedian A. Evaluating the quality of medical care. Milbank
Mem Fund Q. 1966;44(3):5S166-206. PMID: 5338568

Biondo S, Kreisler E, Millan M, Fraccalvieri D, Golda T, Marti Ragué J,
et al. Differences in patient postoperative and long-term outcomes
between obstructive and perforated colonic cancer. Am J Surg.
2008;195(4):427-32.https:/doi.org/10.1016/j.amjsurg.2007.02.027

Kermani R, Coury JJ, Dao H, Lee JH, Miller PE, Yee D, et al.
A practical mortality risk score for emergent colectomy. Dis
Colon Rectum. 2013;56(4):467-74. https://doi.org/10.1097/
DCR.0b013e31827d0f93

Chen TM, Huang YT, Wang GC. Outcome of colon cancer initially
presenting as colon perforation and obstruction. World J Surg Oncol.
2017;15(1):164. https://doi.org/10.1186/512957-017-1228-y

Guidolin K, Withers R, Shariff F, Ashamalla S, Nadler A. Quality of colon
cancer care in patients undergoing emergency surgery. Curr Oncol.
2021;28(3):2079-86. https://doi.org/10.3390/curroncol28030192

Wanis KN, Ott M, Koughnett JAM, Colquhoun P, Brackstone M.
Long-term oncological outcomes following emergency resection of
coloncancer. Int J Colorectal Dis. 2018;33(11):1525-32. https://
doi.org/10.1007/s00384-018-3109-4

Biondo S, Gélvez A, Ramirez E, Frago R, Kreisler E. Emergency surgery
for obstructing and perforated colon cancer: patterns of recurrence
and prognostic factors. Tech Coloproctol. 2019;23(12):1141-61.
https://doi.org/10.1007/510151-019-02110-x

Xu Z, Becerra AZ, Aquina CT, Hensley BJ, Justiniano CF, Boodry
C, et al. Emergent colectomy is independently associated with
decreased long-term overall survival in colon cancer patients. J
Gastrointest Surg. 2017;21(3):543-53. https://doi.org/10.1007/
$s11605-017-3355-8

ZielinskiMD, Merchea A, Heller SF, You YN. Emergency management
of perforated colon cancers: how aggressive should we be? J
Gastrointest Surg. 2011;15(12):2232-8. https://doi.org/10.1007/
s11605-011-1674-8

Borba MR, Brochado MCRT, Alcantara PSM, Lima TMA, Arantes
TS, Otoch JP. Resseccoes eletiva e de urgéncia para tratamento
de neoplasia maligna do célon em hospital universitario: estudo
de 66 casos. Rev Bras Coloproct. 2011;31(2):120-5. https://doi.
org/10.1590/50101-98802011000200002

Gunnarsson H, Ekholm A, Olsson LI. Emergency presentation
and socioeconomic status in colon cancer. Eur J Surg Oncol.
2013;39(8):831-6. https://doi.org/10.1016/j.6js0.2013.04.004

Weixler B, Warschkow R, Ramser M, Droeser R, Holzen U, Oertli D,
etal. Urgent surgery after emergency presentation for colorectal

5

AUTHORS’ CONTRIBUTIONS

FOF: Conceptualization, Writing — original draft, Writing
— review & editing. TMAL: Writing — original draft. EMU:
Supervision, Writing — review & editing. AFO: Writing —
review & editing. LCB: Writing — review & editing. HSCR:
Writing — review & editing.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

cancer has no impact on overall and disease-free survival: a
propensity score analysis. BMC Cancer. 2016;16:208. https://
doi.org/10.1186/512885-016-2239-8

Patel SV, Patel SV, Brackstone M. Emergency surgery for colorectal
cancer does not result innodal understaging compared with elective
surgery. Can J Surg. 2014;57(5):349-53. https://doi.org/10.1503/
€js.019313

Teixeira F, Akaishi EH, Ushinohama AZ, Dutra TC, Netto SD, Utiyama
EM, et al. Can we respect the principles of oncologic resection in
anemergency surgery totreat colon cancer? World J Emerg Surg.
2015;10:5. https://doi.org/10.1186/1749-7922-10-5

Mullen MG, Michaels AD, Mehaffey JH, Guidry CA, Turrentine FE,
Hedrick TL, et al. Risk associated with complications and mortality after
urgent surgery vs elective and emergency surgery: implications for
defining “‘quality” and reportingoutcomesfor urgent surgery. JAMASurg.
2017;152(8):768-74.https://doi.org/10.1001/jamasurg.2017.0918

Aquina CT, Becerra AZ, Xu Z, Boscoe FP, Schymura MJ, Noyes K,
etal. Nonelective colon cancer resection: a continued public health
concern. Surgery.2017;161(6):1609-18. https://doi.org/10.1016/j.
surg.2017.01.001

Schrag D, Cramer LD, Bach PB, Cohen AM, Warren JL, Begg CB.
Influence of hospital procedure volume on outcomes following
surgery for colon cancer. JAMA. 2000;284(23):3028-35. https://
doi.org/10.1001/jama.284.23.3028

Hall BL, Hamilton BH, Richards K, Bilimoria KY, Cohen ME, Ko CY.
Does surgical quality improve in the American college of surgeons
national surgical quality improvement program: an evaluation of
all participating hospitals. Ann Surg. 2009;250(3):363-76. https://
doi.org/10.1097/SLA.0b013e3181b4148f

Braxton CC. Defining, measuring, and improving surgical quality:
beyond teamwork and checklists to systems redesign and
transformation. Surg Infect (Larchmt). 2012;13(5):312-6. https://
doi.org/10.1089/5ur.2012.182

Landercasper J, Bailey L, Buras R, Clifford E, Degnim AC, Thanasoulis
L, et al. The American society of breast surgeons and quality
payment programs: ranking, defining, and benchmarking more
than 1 million patient quality measure encounters. Ann Surg Oncol.
2017;24(10):3093-106.https:/doi.org/10.1245/510434-017-5940-1

Tanis E, Caballero C, Collette L, Verleye L, Dulk M, Lacombe D, et al.
The European organization for research and treatment for cancer
(EORTC) strategy for quality assurance in surgical clinical research:
assessment of the past and moving towards the future. Eur J Surg Oncol.
2016;42(8):1115-22. https://doi.org/10.1016/j.€j50.2016.04.052

EJSO. Quality assurance in surgical oncology the EURECCA
platform. Eur J Surg Oncol. 2014;40(11):1387-90. https://doi.
org/10.1016/j.6js0.2014.08.478

Katz MHG, Francescatti AB, Hunt KK, Cancer surgery standards
program of the American college of surgeons. technical standards
for cancer surgery: commission on cancer standards 5.3-5.8. Ann
Surg Oncol. 2022;29(11):6549-58. https://doi.org/10.1245/
510434-022-11375-w

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S109


https://doi.org/10.1002/jso.27074
https://doi.org/10.1002/jso.21172
https://doi.org/10.1016/j.amjsurg.2007.02.027
https://doi.org/10.1097/DCR.0b013e31827d0f93
https://doi.org/10.1097/DCR.0b013e31827d0f93
https://doi.org/10.1186/s12957-017-1228-y
https://doi.org/10.3390/curroncol28030192
https://doi.org/10.1007/s00384-018-3109-4
https://doi.org/10.1007/s00384-018-3109-4
https://doi.org/10.1007/s10151-019-02110-x
https://doi.org/10.1007/s11605-017-3355-8
https://doi.org/10.1007/s11605-017-3355-8
https://doi.org/10.1007/s11605-011-1674-8
https://doi.org/10.1007/s11605-011-1674-8
https://doi.org/10.1590/S0101-98802011000200002
https://doi.org/10.1590/S0101-98802011000200002
https://doi.org/10.1016/j.ejso.2013.04.004
https://doi.org/10.1186/s12885-016-2239-8
https://doi.org/10.1186/s12885-016-2239-8
https://doi.org/10.1503/cjs.019313
https://doi.org/10.1503/cjs.019313
https://doi.org/10.1186/1749-7922-10-5
https://doi.org/10.1001/jamasurg.2017.0918
https://doi.org/10.1016/j.surg.2017.01.001
https://doi.org/10.1016/j.surg.2017.01.001
https://doi.org/10.1001/jama.284.23.3028
https://doi.org/10.1001/jama.284.23.3028
https://doi.org/10.1097/SLA.0b013e3181b4148f
https://doi.org/10.1097/SLA.0b013e3181b4148f
https://doi.org/10.1089/sur.2012.182
https://doi.org/10.1089/sur.2012.182
https://doi.org/10.1245/s10434-017-5940-1
https://doi.org/10.1016/j.ejso.2016.04.052
https://doi.org/10.1016/j.ejso.2014.08.478
https://doi.org/10.1016/j.ejso.2014.08.478
https://doi.org/10.1245/s10434-022-11375-w
https://doi.org/10.1245/s10434-022-11375-w

ORIGINAL ARTICLE

https://doi.org/10.1590/1806-9282.20245119

Training in oncoplastic surgery for mastologists
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SUMMARY

OBJECTIVE: The radical change in the treatment of breast cancer has promoted the necessity for more comprehensive training of the professionals
involved, ensuring the preservation of oncological safety while also allowing for cosmetic interventions to benefit breast cancer survivors. The aim of
this study was to present the methods employed in the training of breast surgeons, highlighting the importance of oncoplasty and breast reconstruction.
METHODS: Aliterature review was conducted in two databases, identifying articles related to medical education in the context of oncoplastic surgery
and breast reconstruction. We also assessed the Brazilian experience in oncoplastic centers.

RESULTS: The basis for educational discussions was derived from 16 articles. We observed approaches that included hands-on courses utilizing
simulator models, porcine models, cadaver labs, and fellowship programs. Positive outcomes were observed in Brazil, afact based on seven oncoplasty
training centers for senior mastologists and five training centers for junior mastologists. From 2009 to 2023, an estimated 452 seniors and 42 juniors
received training, representing approximately 30% of mastologists in Brazil who have acquired training and experience in oncoplasty.
CONCLUSION: Despite the limited number of publications on training methods, oncoplastic centers have made significant progress in Brazil,
establishing a successful model that can be replicated in other countries.

KEYWORDS: Segmental mastectomy. Mammaplasty. Oncoplastic breast surgery. Medical education. Fellowships and scholarships.

INTRODUCTION

The surgical treatment of breast cancer has undergone a radical
transformation in recent years. We have transitioned from rad-
ical mastectomies to breast-conserving therapy (BCT), which
has been demonstrated to be as safe as radical surgery"? in the
long term. Initially, conservative treatment was indicated for
tumors up to 3 c¢m in size, with subsequent expansion to 5
cm and a favorable breast-to-tumor ratio. Simultaneously, for
invasive carcinomas, the ideal margin changed from 1 cm to
the absence of tumor at the inked margin®.

In the beginning, patients who underwent mastectomies often
underwent delayed breast reconstructions with myocutaneous
flaps, and now we perform immediate reconstructions. Implants
typically used for breast augmentation became an integral part

of immediate reconstruction?, facilitated by techniques such as
skin and nipple-sparing mastectomies’. These reconstructions,
traditionally performed by plastic surgeons, have also become
part of the skill set of breast surgeons.

Concerning BCT, the need for tactics to preserve the breast
and avoid unsatisfactory outcomes presented a challenge. The
concept of oncoplastic breast surgery (OBS) emerged nearly
a decade ago, initially met with resistance, but is now widely
accepted by breast surgeons®. Techniques have been catego-

rized based on breast location!®!!

, multicentricity/multifocal-
ity, and breast-to-tumor ratio'?. Current literature shows that
oncoplastic surgery (OPS) is safe, has acceptable recurrence
rates, and is associated with improved cosmetic outcomes and

greater patient satisfaction'>'.
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As the paradigm shifted, it became necessary to prepare
breast surgeons for breast or skin preservation, focusing on
cosmetic quality and achieving acceptable local recurrence
rates without compromising survival. Senior breast surgeons
needed to enhance their skills. Although the literature on train-
ing methodologies is limited, this challenge was initially dis-
cussed only as a perspective®. In 2009, the first international
consensus on this subject was established’. There are reports

of hands-on courses on OPS'®, simulator models'”!8

, porcine
models”, and cadaver labs?*?!. For the new breast surgeon, fel-
lowship programs in OPS were also established*>?.

In Brazil and other countries, the advancement of mastology
as a specialty has contributed to significant progress in surgical
techniques. This has complemented existing techniques and
fostered the substantial development of oncoplasty and breast
reconstruction®’. The concept of OPS has been embraced by
the Brazilian Society of Mastology, leading to the creation of
training courses for senior mastologists***!. These courses have
taken various formats, including biennial, annual, or modular.
Consequently, the Brazilian Oncoplasty Journey, a national sym-
posium organized by the Brazilian Society of Mastology, was
established. Additionally, there has been a notable increase in
the number of fellows in OPS. Simultaneously, OPS has been
recognized as a necessary component of mastology medical
residency programs throughout Brazil.

However, the literature on experiences with education in
oncoplasty is limited”. Despite witnessing a quantitative growth
in the number of mastologists performing OPS in Brazil, much
of this experience remains undocumented. There is a shortage
of studies discussing OPS training in both Brazil and abroad,
a gap that justifies the present study.

METHODS

This study is a systematic integrative review designed to analyze
training methodologies in OPS for breast surgeons. To identify
relevant literature, the PICO methodology was employed, with
the following components: P=breast reconstruction or OPS or
oncoplasty; I=medical education or fellowship; C=all articles;
and O=all articles.

For keyword selection, two databases, PubMed and Lilacs,
were utilized. The chosen keywords were drawn from Mesh
terms or words deemed relevant to the study. No language
restrictions were imposed, and the search was extended until
September 30, 2023. In PubMed, the following search query
was applied: (“Mammaplasty” [Mesh] OR “Mastectomy,
Segmental” [Mesh] OR “oncoplastic surgery” OR “oncoplasty”
OR “oncoplastic breast surgery”) AND (“Education, Medical”

[Mesh] OR “Fellowships and Scholarships” [Mesh]). In Lilacs,
the following query was employed: “Educacio Medica” (sub-
ject descriptor) and “neoplasias da mama” (subject descriptor).

Following the initial search, articles were selected based on
their titles and abstracts. Selected articles were then obtained
in full and evaluated for their relevance to the study’s focus.
In cases where there were multiple publications from the same
research group addressing the same topic, the most recent
publication was included. Figure 1 illustrates the application
of the PRISMA methodology in article selection. To improve
the information on oncoplasty training in Brazil, records from
the Brazilian Society of Mastology and information obtained
from Training Center Coordinators were examined. This exam-
ination aimed to provide a retrospective analysis of oncoplasty
training for both senior mastologists (Table 1) and junior mas-
tologists (Table 2). Information was directly collected from the
training centers.

This study reports a literature review and uses publicly
available data. In accordance with Resolution 466/2012 of the
National Research Ethics Committee (CONEP) in Brazil, this
research does not require evaluation by an Ethics Committee.

RESULTS
Using the PRISMA methodology, we initially identified 88
studies, with 81 coming from PubMed and 7 from LILACS.

To expand the dataset, 11 additional studies were incorporated,

)
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Figure 1. PRISMA flowchart.

Rev Assoc Med Bras. 2024;70(Suppl 1):e20245119



Hassan AT et al.

Table 2. Oncoplastic training centers in Brazil for junior mastologists.

Course H.C. Aratjo Jorge S.C.M.‘de 2l H.C. Barretos H.G. de Fortaleza e Umvt?r5|dade
Horizonte de Caxias

Location Goiania/GO Belo Horizonte/MG Barretos/SP Fortaleza/CE Caxias do Sul/RS
Beginning 2014 2015 2016 2017 2023
End Current Current Current Paused Current
Resttenizy in el Mastology/surgical Mastology/plastic Mastology/surgical Mastology/plastic Mestelomy
oncology surgery oncology surgery
Attendees/year 1 1=3 2 2 1
Activities Breast reconstruction Mastology/b(east Mastology/br'east Masto\ogy/b(east Mastology/b(east
reconstruction reconstruction reconstruction reconstruction
Frequency Annual Annual Annual Annual Annual
Certification Fellow Fellow Lalio-sensi i Fellow Fellow
oncology
No. of graduated 9 7 13 7 0
No. of current 1 3 1 0 1
attendees

H.C.: Hospital do Cancer (Cancer Hospital); S.C.M.: Santa Casa de Misericérdia (Holy House of Mercy); H.G.: Hospital Geral (General Hospital).

Table 1. Oncoplastic training centers in Brazil for senior mastologists.

Course H.C. H.C. S.C.M.de S.C.M.de H.C. H.C. H.C.
Porto Alegre | Barretos? Sao Paulo?* | BeloHorizonte?” | AraljoJorge?” | Amaral Carvalho | Pernambuco
Location Porto e8¢/ | Barretos/sP | SaoPaulo/sp | B¥1°NOMEONE | Goiania/Go Jau/sp Recife/PE
Beginning 2008 2009 2010 2011 2014 2016 2023
End Current 2018 Current 2018 Current Current Current
Theoretical- | Theoretical- | Theoretical- Theoretical- Theoretical- Theoretical- Theoretical-
Format . . . . . . .
practical practical practical practical practical practical practical
Format Modular Continuous Continuous Continuous Continuous Continuous Continuous
Duration & ?;jrileeg 21 months 10 months 9-15 months 11 months 11 months 12 months
Total number of | 4o /moque | 12-20h 20h 36h 25h 20h 30h
hours/month
Total hours 160/year 252-420 200 320-540 240-275 220 360
Attendees/class 46 modules 12 10 12 12 12 12
2008-2019
Classes 2021-2023 5 13 5 9 7 1
183 vyears/4
Graduated* modules/4 60 130 60 108 60 =
students
Current face-to- Finished in Paused in . .
face attendees 4x4 2018 2023 Finished in 2018 12 12 12
Observation Modular/ 8 h: 2009 Beneficéncia oé%ze%égl%‘
thematic 20h: 2015 Portuguesa 23 online ’

H.C.: Hospital do Cancer (Cancer Hospital); S.C.M.: Santa Casa de Misericordia (Holy House of Mercy). *Estimation.

resulting in a total of 99 studies. No duplicate articles were the primary focus of this article. These articles were catego-

6

rized as follows: consensus'®, hands-on OPS courses'®, simu-

17,18,26

encountered. Applying the selection criteria, 16 articles were

ultimately chosen for comprehensive examination, representing lators , porcine models”, or practical courses in humans/
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cadaver labs®®?!, fellows in OPS§?»%%7:%8 medical residency®*’,

learning curve®’, and limitations and perspectives®~.

Regarding the oncoplasty training centers for senior mas-
tologists in Brazil, we identified a total of seven centers, two of
which had published their results?®*!. In the context of training
senior mastologists (Table 1), seven courses were conducted
in Brazil. The first course started in 2008, and at present, five
courses remain ongoing. These programs are distributed across
five capital cities and two medium-sized city in Interior of Sao
Paulo State. Additionally, five of them are held in cancer hospi-
tals, while the other two take place in general hospitals. Six of
these programs feature monthly meetings, with the number
of total hours varying from 200 h to 540 h. A modular course
format was also observed, featuring four independent modules:
(1) oncological mammoplasty; (2) myocutaneous flaps and fat
grafting; (3) reconstruction with implants and fat grafting; and
(4) fat grafting in conservative surgery and refinements. In 2022,
one of the courses adopted a dual-track format, offering both
face-to-face and virtual sessions, thereby accommodating par-
ticipants from numerous countries and providing simultane-
ous translation into Portuguese, English, and Spanish (www.
oncoplasticsurgerycourse.com). Adding up all the attendees,
besides those who started in 2023, we will have about 452 stu-
dents who completed the course.

Assessing the training of junior mastologists (fellowship
program) who have recently concluded their residencies, we
identified five training centers (Table 2). These centers run
annual programs located in hospitals that offer medical res-
idency programs in mastology, surgical oncology, or plastic
surgery. Among these centers, three are situated in capital cit-
ies, while two are affiliated with cancer hospitals. Including
all the centers that started in 2023, there will be 42 graduates.

DISCUSSION

In the 1990s, Audretsch coined the term “oncoplasty”” to
describe a new approach to breast cancer surgery that com-
bined oncological principles with plastic surgery techniques.
However, it was not until 2003 that a publication discussing
the importance of training breast surgeons in reconstructive
procedures® was observed. In 2007, EUSOMA recommended
that breast surgeons receive training in OPS*. In 2009, there
was a consensus on oncoplastic training, emphasizing the need
for collaboration between plastic surgeons and breast surgeons
in various scenarios and the accreditation of training centers'.

Audretsch used the term “oncoplasty” as a synonym for
tumor-specific breast reconstruction, so it was used as asso-
ciated with reconstruction after mastectomy and BCT".

4

AndradeUrban’® proposed three levels of competencies for OPS:
Level I for basic procedures that do not require specific train-
ing in plastic surgery; Level II for mastopexy, breast augmen-
tation, lipofilling, Grisotti flap, reconstruction with implants,
and bilateral procedures; and Level I1I for complex procedures
with flaps. Clough et al.!® introduced a classification based on
resection volume, distinguishing between Level I (resections less
than 20% of breast volume) and Level II (extensive resections,
representing 20—-50% of breast volume). In 2019, a consen-

71 introduced

sus by the American Society of Breast Surgeons
the terms “volume replacement” and “volume displacement.”
In the volume replacement group, techniques such as Level I
(<20% volume excision) and Level II (20-50% techniques)
were included. Techniques for volume replacement (>50%)
include local/regional flaps, myocutaneous flaps, and implant-
based reconstruction. This categorization is crucial for evalu-
ating publications related to OPS training.

A study compared surgeons who performed oncoplastic
procedures with those who did not. Factors associated with
the use of oncoplastic techniques included male sex, fewer
years of practice (<10 years), previous training in oncoplasty,
and greater availability of plastic surgeons. Surprisingly, plastic
surgeons were less related to breast preservation studies than
oncoplastic breast surgeons*. Questionnaires were applied to
surgeons who participated in an oncoplastic course in Australia
and New Zealand that lasted two years, consisting of monthly
classes. For the 59% (33/56) respondents, cost and time con-
straints were identified as negative factors affecting course par-
ticipation®. Several barriers to surgeon training in oncoplasty
were observed, including a lack of time to access oncoplastic
educational material or courses®® the lengthy training period
for breast surgeons, the non-recognition of the breast sub-spe-
cialty in some countries, and the necessity for dual (oncological
and reconstructive) training®~.

One of the great problems with different learning models
is the establishment of methodologies for evaluating learning
outcomes, such as knowledge or skill retention. Therefore, in
order to evaluate potential methodologies that can assist in
OPS training, we observed the results in the simulators made
in Montreal' in a hands-on course held in Canada'®. This study
compared senior and junior surgeons’ skills in the procedure
of subpectoral breast augmentations". They concluded that a
hands-on course helps surgeons adopt OPS in their clinical
practice”. A randomized study conducted in Singapore com-
pared the performance of OPS performed on humans and in
simulators. It was noted that although surgeons initially showed
superior knowledge using the simulator, the results were sim-

ilar? after six months.
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There is no defined minimum number of procedures to
achieve expertise in oncoplasty. The British Association of
Surgical Oncology suggested a minimum number of proce-
dures for oncoplasty, with 25 for Level I and 50 for Level I1%7.
The regional Australian experience was published in 2012,
showing quantitative data in which the fellow performed 91
procedures as the first surgeon and 73 as an assistant®. A ret-
rospective study evaluating the learning curve observed that 58
procedures were needed to reduce surgical time®'.

In England, training courses in cadaver labs were started,
and oncoplasty became a sub-specialty after breast surgery or
plastic surgery®. In 2002, an investment was made in nine cen-
ters, creating 100 training and qualification scholarships for
fellows for a 12-month period”*. They selected breast or plas-
tic surgeons with a minimum of 15 years of training in breast
surgery, as they were considered for breast center accreditation®
and the formation of disciples. A later publication reported that
many surgeons applied their new expertise in private practice,
while few remained in public reconstructive services, high-
lighting the importance of educating not only fellows but also
including oncoplasty in the curriculum of all breast surgeons®.

In Brazil, in 2012, the first report of an oncoplasty train-
ing course for senior mastologists was observed, showing pos-
itive results for attendees in 2009 and 20102%°. Over time,
other courses were created”. Table 1 synthesizes information
about the courses up to the present date. The model positively
impacted clinical practice?®*. Among the continuous courses
held in Brazil, the number of classes varied from 200 h to 540
h. Theoretical discussions were associated with clinical practice,
in which multiple simultaneous surgical rooms, various types
of surgery, and bilateral surgeries helped enhance surgical skills.
From the available information, the shortest course was 200
h, and it yielded satisfactory?' results. As a criterion for partic-
ipation in the courses, breast surgeons should be board certi-
fied. Initially, student selection was based on decentralization,
academic relevance, and the potential to train new surgeons,
aiming to maximize the impact of the training.

This hands-on course model in Brazil has inspired similar
courses in other countries, such as Argentina and Peru, with
live surgeries conducted in both face-to-face and virtual for-
mats but in a more concise format with less workload and fewer
surgeries at each meeting. Similar hands-on courses with live
surgery sessions lasting 1 or 2 days are being offered in other
countries, including Colombia, Mexico, Spain, and Germany.
International collaboration can benefit developed countries
since low- and middle-income countries have shown aston-
ishing ease in training breast specialists and developing new
surgical techniques®.

5

There is no predefined duration for training junior sur-
geons®. In Brazil, since 2014, there have been 42 fellows in
OPS, all breast surgeons, who were trained for one year by other
breast oncoplastic surgeons. From 2009 to 2023, an estimated
452 seniors and 42 juniors were trained, representing approxi-
mately 30% of mastologists in Brazil.

Internationally, various basic training courses for breast
surgeons exist, which may follow training in general surgery,
oncological surgery, or gynecology. OPS training is consid-
ered a secondary surgical skill®® In Brazil, breast cancer surger-
ies are performed by mastologists and oncological surgeons.
Mastology is a two-year specialty, with initial two- or three-
year training in general surgery or gynecology®. Oncoplasty
training was initially secondary to general mastology training
but is gradually being integrated into residency programs, a
process that will take more time to consolidate.

Evaluating the training of the breast surgeon in Spain®,
OPS is a part of the competencies required for breast sur-
geon training, although publications on this subject were not
observed. In Spain, there has been a traditional course for sev-
eral years that includes lectures, video presentations, and sur-
geries on pigs”, attracting attendees from various countries.
In Brazil, oncoplasty is integrated into the training program
for mastology residents. By the end of the first year, residents
should have mastered level I oncoplastic procedures, and by
the end of the second year, they should have attained compe-
tency in level II and breast reconstructions®. Medical residency
programs must adapt to these guidelines. A survey conducted
among mastology residents from 2015 to 2016 found that 60%
of residents had training in oncoplasty throughout their resi-
dency. In breast units where mastologists perform oncoplasty,
residents are better prepared to perform oncoplasty and recon-
struction techniques®.

In Brazil, the Brazilian Society of Mastology offers an official
oncoplasty course (https://oncoplasticsurgerycourse.com/en)
with live broadcasting of 100 reconstructive procedures, held
over two days per month for 11 months. The course provides
simultaneous translation in Portuguese, English, and Spanish
for breast surgeons, surgical oncologists, and plastic surgeons.
In the United States, an online course with home study tools
and simulator models organized by the Oncoplastic Surgery
Society is available (https://oncoplasticmd.org). In India, the
International School of Oncoplasty offers theoretical courses,
simulator courses, and a 2-year master’s program in oncoplastic
surgery (www.breastoncoplasty.org). The European Institute of
Oncology in Italy organizes a two-day course with live broad-
casting of reconstructive procedures once a year (www.ieo-on-
coplastic.com). The American College of Surgeons is planning

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S5119


https://oncoplasticsurgerycourse.com/en
https://oncoplasticmd.org
http://www.breastoncoplasty.org
http://www.ieo-oncoplastic.com
http://www.ieo-oncoplastic.com

Strategies for oncoplastic education

a course on oncoplastic breast surgery (https://learning.facs.
org/content/oncoplastic-breast-surgery). However, there are
no publications reporting their outcomes, and there is no stan-
dardization of methods and types of procedures.

Additional measures that should be taken include continu-
ing education through the inclusion of an oncoplasty section
in national and regional congresses or events, as well as host-
ing specific oncoplasty congresses. The Brazilian Congress of
Mastology and Sao Paulo Mastology Journey dedicate a period
to discussing oncoplasty, offering 4 h of content for about 1000
mastologists each year. The Brazilian Journey of Oncoplasty,
initiated by the Brazilian Society of Mastology in 2012, has
allowed mastologists to discuss the topic for over a decade, with
an average annual participation of more than 300 attendees.

From future perspectives, there is a need to conduct more
studies that evaluate learning curves in training breast surgeons
and the impact of different methodologies. Additionally, there
is a need to increase the number of training centers with asso-
ciated publications and study trend curves. Oncoplasty is
becoming increasingly integrated into daily practice due to
increase in both the learning curve and the rate of BCT sec-
ondary to neoadjuvant chemotherapy. Reconstructions, initially
performed through myocutaneous flaps, have transitioned to
implant-based techniques, significantly simplifying the proce-
dures. OPS depends on training, and the more training one
receives, the broader the range of potential indications and
availability. This is evident in the increasing number of publi-
cations related to oncoplasty, in which breast surgeons play a

significant role®. There is gradually an increase in the number
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INTRODUCTION

Cancer is the main public health problem worldwide, being
one of the main causes of death and, consequently, one of the
main barriers to the increase in life expectancy'. The impact of
cancer, based on estimates by the Global Cancer Observatory
(Globocan)?, prepared by the International Agency for Research
on Cancer (IARC), points out that there were 19.3 million new
cases of cancer in 2020 worldwide. One in five individuals will
have cancer during their lifetime??. Notably, 10 main types
of cancer represent more than 60% of all new cases. Female
breast cancer is the most common cancer worldwide, with 2.3
million (11.7%) new cases, followed by lung cancer, with 2.2
million (11.4%); colon and rectum, with 1.9 million (10.0%);
prostate, with 1.4 million (7.3%); and non-melanoma skin,
with 1.2 million (6.2%) new cases. In Brazil, the estimate for
the 3-year period from 2023 to 2025 indicates that there will
be 704,000 new cases of cancer, 483,000 if cases of non-mel-
anoma skin cancer are excluded'.

Systemic treatment or combined therapies are commonly
used for cancer patients, among which palliative care may be
used for the alleviation of cancer-related symptoms, side effects

related to conventional treatment, as well as the healthcare of
45

cancer survivors*.
Acupuncture, a therapy originating from the system of tra-
ditional Chinese medicine (TCM), has been in use for at least

2500 years. Fine needles are inserted and stimulated, either
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manually or electrically, to treat specific symptoms or health
conditions. According to the World Health Organization
(WHO), acupuncture is used in at least 103 countries, some
of which have established regulations for providers®’. In the
United States, about 3.5 million adults receive acupuncture
for each ear?’.

Acupuncture is also widely used for palliative and support-
ive care for cancer patients, and it has not only been limited to
manual acupuncture but has also incorporated electrical acu-
puncture, auricular acupuncture, laser acupuncture, etc®'°.
Based on a large number of recommendations made by clini-
cal practice guideline development groups and expert groups
from 13 countries, acupuncture has been recommended for
chemotherapy-induced and post-operative nausea and vom-
iting, cancer pain, fatigue, insomnia, xerostomia, hot flashes,
lymphoedema, and chemotherapy-induced neuropathy, as well
as to improve the quality of life (QoL) of these patients'>'2.
In addition, acupuncture has been considered a safe therapy
for cancer patients when practiced by qualified practitioners,
and although mild adverse events (AE) like dizziness, fatigue,
and nausea may appear, they generally improve without any
extra measures'>'4,

In this narrative literature review, we will briefly address
the main clinical evidence for the use of acupuncture in can-
cer patients and cancer survivors, ending with aspects related
to the safety of the procedure and implications for healthcare

policy in these patients.

'Brazilian Medical College of Acupuncture - Sdo Paulo (SP), Brazil.

2Universidade de Sao Paulo, Clinical Hospital, Faculty of Medicine - Sao Paulo (SP), Brazil.

SThe Sdo Leopoldo Mandic Faculty of Medicine - S&o Paulo (SP), Brazil.

“Faculty of Medicine of Sdo José do Rio Preto - Sao José do Rio Preto (SP), Brazil.

°Institute of Scientific Chinese Medicine - S&o Paulo (SP), Brazil.

¢Neurofunctional Acupuncture Study Group - Porto Alegre (RS), Brazil.

’Santa Casa de Braganca Paulista - Sdo Paulo (SP), Brazil.
8Universidade Federal do Rio de Janeiro - Macaé (RJ), Brazil.
*Corresponding author: fmsantanna@gmail.com

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on October 12, 2023. Accepted on October 13, 2023.

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S101


https://doi.org/10.1590/1806-9282.2024S101
https://orcid.org/0000-0003-1867-7004
https://orcid.org/0000-0001-7146-8530
https://orcid.org/0009-0009-2780-7131
https://orcid.org/0000-0002-4099-026X
https://orcid.org/0009-0000-3025-603X
https://orcid.org/0000-0002-3083-2073
https://orcid.org/0000-0001-8821-7711
https://orcid.org/0009-0002-7976-7476
https://orcid.org/0000-0001-7107-0864
https://orcid.org/0000-0003-3998-8813
mailto:fmsantanna@gmail.com

Acupuncture in cancer care

CLINICAL EVIDENCE FOR
ACUPUNCTURE IN CANCER CARE

Emerging research has found promising evidence for the role of
acupuncture in oncology, especially to control symptoms where
existing standard options remain a challenge. Three relatively

1112 synthesized data across several systematic

recent reviews
reviews (SR) for effects on symptoms such as pain, fatigue, hot
flashes, nausea/vomiting, xerostomia, insomnia, lymphoedema,
bone marrow suppression, and QoL (central illustration).

In the following sections, we will show a summary of the
data presented in these and other reviews on the above-men-

tioned cancer-related conditions.

Pain

The prevalence of pain in cancer patients varies widely depend-
ing on the type of cancer and the stage of the disease. A SR and
meta-analysis published in 2016 analyzed 117 articles that
addressed the prevalence of pain in cancer patients, which was
approximately 39.3% [95% confidence interval (CI) 33.3—
45.3%] after the end of curative treatment, 55% (95%CI 45.9—
64.2%) during treatment, and 66.4% (95%CI 58.1-74.7%)
in cases of advanced disease, with a combined prevalence in
all stages of treatment of 50.7% (95%CI 37.2-64.1%)".
The same study also analyzed 52 articles that reported pain
intensity and indicated that moderate to severe pain is present
in 38% (95%CI 32.8-43.3%) of patients. In another review,
around 90% of cancer patients in advanced stages have mod-
erate to severe pain, and in those with early and intermediate
stages, the prevalence reaches 40%!°. Unfortunately, manage-
ment ends up being inadequate for up to 70% of individuals
with cancer, damaging their QoL'®.

Pain in this context has different origins, including factors
related to the presence of the tumor itself and the treatments
performed. Nociceptive pain is often caused by the compres-
sion or invasion of tissues by tumor cells. Neuropathic pain
can occur due to injuries induced by surgical, radiotherapy,
and/or chemotherapy treatments. Clinical studies highlight the
heterogeneous nature of cancer pain, with mixed pain being
considered the most common!’.

The use of acupuncture in the treatment of pain in oncol-
ogy has been investigated over the last few decades, making
it possible to carry out some reviews. However, the method-
ological quality of the publications still hinders the analysis of
their value. A review published in 2017 included 29 articles
that addressed patients over 18 years and indicated that acu-
puncture has a moderate effect on pain induced by the tumor
lesion as well as by surgical treatments (-0.7 and -0.4; 95%CI
-0.94 to -0.48 and -0.69 to -0.1, respectively)'s.

2

Despite the doubts that still linger on the subject, based on the
evidence available in the literature, the study group “International
Trustworthy Traditional Chinese Medicine Recommendations
(TCM Recs) Working Group” published an article with three
recommendations in 2022":

1. Strong recommendation for the use of acupuncture when

not treating moderate to severe pain in cancer patients.

2. Weak recommendation for the combination of acupunc-

ture and acupressure in pain management treatments
with the aim of reducing the use of opioids and the inci-
dence of side effects induced by such drugs in patients
with moderate to severe pain who are using analgesics.
3. Strong recommendation for the use of acupuncture to
relieve arthralgia induced by aromatase inhibitors in
patients with breast cancer.

A SR conducted by Yang et al., concluded that acupunc-
ture is a safe and effective treatment to reduce the intensity of
pain in cancer patients under palliative care®.

Therefore, we understand that pain in oncology is a signif-
icant concern that requires a multidisciplinary approach to its
management. Acupuncture has been shown to be an effective
option, but its usefulness must be evaluated considering the
context of the disease, its staging, and the etiology of the pain.

Fatigue

Cancer-related fatigue (CRF) is one of the most frequent symp-
toms of cancer patients and cancer survivors. Although related
to the illness process, the main reason for it is the treatment, like
surgery, radiation therapy, and the most common chemotherapy?'.

In recent years, much research has been carried out to val-
idate the efficacy of acupuncture for this disorder. From 2013
to 2023, 21 SR and 12 meta-analyses (MA) were also per-
formed. However, 15 SR and 8 MA were performed only for
acupuncture, and in 6 SR and 4 MA researchers observed other
kinds of complementary and integrative therapeutics, includ-
ing acupuncture.

He et al.” found 7 studies involving 804 patients and
concluded that despite the few high-quality randomized con-
trolled trials (RCTs), acupuncture appears to be an efficacious
method for CRE In other SR, Posadzki et al.** observed four
trials in seven that showed effectiveness against sham or usual
care, although most of them were small pilot studies, and con-
cluded that it remained unclear whether the results were due
to specific effects of acupuncture. Finnegan-John et al.?, ana-
lyzing 20 studies using complementary therapies for the man-
agement of CRE, concluded that acupuncture may reduce this

symptom following cancer treatments.
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Choi et al.”, analyzing 12 studies with 1,084 participants
with breast cancer, observed that acupuncture was more effec-
tive than sham, usual care, or waiting list. They called attention
to the fact that most of the studies were of low quality, mainly
because of the small samples. Also in 2022, the same author?,
in an overview of SR and MA with 10 SRs, 160 RCTs, and
14,392 patients, declared that most of the SRs reached the
potential benefits of acupuncture for CRF, despite the meth-
odological quality of most of them was low. In the same year,
Zhang et al."? published an overview of SR for many can-
cer-related conditions, comprising 7 SRs and 18 RCTs, which
showed acupuncture’s efficacy in controlling CRF. Tian et al.?,
in a Bayesian network MA and SR where 34 RCTs and 2,632
participants were included, comparing acupuncture with sham
interventions, usual care, or waiting lists, showed that acupunc-
ture was effective and safe for CRF treatment.

Hot flashes

Hot flashes are a subjective symptom associated with objec-
tive signs of cutaneous vasodilation and a subsequent drop
in core temperature with sweating, flushing, palpitations,
anxiety, panic, and irritability, which appear in women with
hypoestrogenism during climacteric and menopause periods.
Among survivors of gynecological cancer, there is an increase
in the prevalence of symptoms by up to 35%, worsening the
QoL of these patients?.

Many factors have been linked to loss of control of tem-
perature regulation in the hypothalamus, including pituitary
hormones, hormone-releasing factors, gonadotropins, and
neurohumoral pathways. Menopause estrogen reductions are
associated with decreased endorphin and 5-hydroxytryptamine
(5-HT) levels and increased 5-HT receptors. This results in a
loss of the feedback mechanism of increased norepinephrine
production, which can reduce the thermoneutral zone and thus
increase the likelihood of flushing. Therefore, any substance
that increases 5-HT, estrogen, endorphins, or decreases nor-
epinephrine can widen the thermoneutral zone and, therefore,
reduce hot flashes®.

Non-hormonal treatments, with selective serotonin reuptake
inhibitors, serotonin reuptake inhibitors, norepinephrine, and
gabapentin, provide partial relief to women, but with very fre-
quent side effects, causing treatment abandonment®?.

Acupuncture has been recommended in the treatment of
cancer patients due to its safety, high accessibility, and minimal
risk of causing endometrial problems. Its action in increasing
endorphin activity and neurotransmitter levels (serotonin, dopa-
mine, and noradrenaline, in addition to metenkephalin and
substance P) has already been proven, which may be associated

3

with the modulation of thermoregulation in the hypothalamus
and the neutralization of vasomotor symptoms®.

Despite difficulties in scientific methodology in acupunc-
ture trials, evidence has grown in favor of its use as an adju-
vant treatment for hot flashes. Lund et al.®' report that stan-
dardized, brief acupuncture treatment can produce a rapid and
clinically relevant reduction in moderate to severe menopausal
symptoms during a six-week intervention. Li et al.** state that
the effectiveness of the combination acupuncture and elec-
troacupuncture was superior to that of sham acupuncture and
significantly superior to placebo pills, with electroacupunc-
ture being superior to traditional acupuncture, significantly
superior to sham acupuncture, and comparable to the results
of selective serotonin inhibitors, serotonin reuptake/selective
serotonin-norepinephrine reuptake inhibitors, and neurolep-
tic agents, with reports in the literature of therapeutic effects
that persisted for six months or more and did not require con-

tinued treatment® %,

Nausea/vomiting

Nausea and vomiting are very common conditions in the
universe of gastrointestinal dysfunctions or pathologies. In gen-
eral, they are triggered by emetic stimuli not only through
the central nervous system (CNS) and/or peripheral nervous
system (PNS), affected by toxins, drugs, bacteria, viruses, or
fungi, enterally or parenterally, but also through the skin and
respiratory system>%°.

Noxious stimuli, or those recognized as such, initiate the
emetic reflex coordinated by the dorsal vagal complex in the
brain stem, composed of the area postrema, the nucleus of the
solitary tract, and the dorsal motor nucleus of the vagus**°,
frequent therapeutic targets of acupuncture, whether sys-
temic or auricular.

Stimulation of deep tissues through afferent sensory nerves is
the initial event that leads to the activation of pathways involved
in sensory modulation in the CNS and autonomic regulation®.

The therapeutic potential that emerges from some known
mechanisms, pathways of action, and therapeutic targets of
acupuncture is effective in a relatively robust body of clini-
cal research. Data related to post-surgical nausea and vom-
iting suggest a biological effect through stimulation of the
acupuncture point with a needle and electrical stimulation
and demonstrate benefits in controlling vomiting induced
by chemotherapy®.

In a SR and MA published in 2022, Xi et al., considered
acupuncture to be promising, both post-surgery and post-che-
motherapy, to treat symptoms related to cancer. Acupuncture, in
this review, in relation to side effects caused by chemotherapy or
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radiotherapy, such as nausea and vomiting specifically, proved
to be a viable, safe, and cost-effective alternative®.

Considering that the aim of cancer treatment is not only
to eliminate the tumor lesion but also to promote the patient’s
QoL during treatment and beyond, therapeutic approaches that
contribute to this aspect are obviously welcome. Significantly, in
this sense, acupuncture has proven particularly useful in con-
trolling gastrointestinal dysfunctions®.

We can conclude that acupuncture can be an option for
cancer survivors with relevant suffering conditions, including
nausea and vomiting, that acutely affect the QoL and nutri-
tional capacity of these individuals'?.

Insomnia
About a third to even more than half of cancer patients have

insomnia®-4

. The prevalence of insomnia differs across different
types of cancer but is higher than in the general population®.
A review by Choi et al.* including six RCTs, demonstrated
that acupuncture was superior to sham acupuncture, drugs, or
hormone therapy for insomnia treatment. A recent RCT with
blinded data collectors and using the Standards for Reporting
Interventions in Clinical Trials of Acupuncture (STRICTA)
guidelines found a significant benefit of acupuncture in improv-
ing sleep quality in women with climacteric-like symptoms
associated with breast cancer treatment®.

Xerostomia

For patients with head and neck cancer undergoing combined
chemoradiation treatment, xerostomia is one of the most com-
mon and debilitating side effects’. Recent reviews have analyzed
the effect of acupuncture in the treatment of xerostomia in cancer
patients®*. Although several studies present a risk of bias, acu-
puncture had a favorable effect on patient-reported xerostomia
compared with sham acupuncture or no treatment. The most rele-
vant common finding in more recent papers was that acupuncture
treatment was significantly associated with less severe patient-re-
ported symptoms of salivary impairment compared with standard

supportive measures up to 1 year from the end of treatment?.

Lymphoedema

Acupuncture has been explored as a potential treatment for
breast cancer-related lymphoedema (BCRL). BCRL is a com-
mon complication after breast cancer treatment, involving the
accumulation of lymph fluid and swelling in the arm. The mech-
anisms by which acupuncture may help treat BCRL are not fully
understood but likely involve enhancement of lymphatic circula-
tion. According to TCM principles, acupuncture can restore the
flow of g7 and blood, thereby reducing stagnation and swelling.

4

From a Western perspective, acupuncture may reduce inflam-
mation, induce the release of neuropeptides, and modulate auto-
nomic nervous system activity to improve lymphatic drainage®.

Evidence for the efficacy of acupuncture in BCRL has been
examined in several RCTs. A SR by Chien et al.* included 6
trials with 178 patients and found acupuncture did not signifi-
cantly reduce arm circumference versus control but appeared
safe. The heterogeneity of acupuncture techniques, outcome
measures, and lack of symptom monitoring were limitations.
A larger trial by Bao et al.* with 73 patients did not find a
significant difference in arm circumference or bioimpedance
between acupuncture and waitlist control. However, a 2016
study by Yao et al.*° did report significantly greater improvement
in arm circumference and range of motion with acupuncture
versus medication. Overall, existing studies show promising
results for acupuncture but are limited by small sample sizes.

While acupuncture may not significantly decrease limb
size, it may still provide subjective symptom relief in BCRL.
A pilot study by Cassileth et al.>' found acupuncture was asso-
ciated with symptom improvement in 9 patients. A trial by
Jeong et al.>* showed reduced pain and improved QoL with
acupuncture in 9 patients. Though limited by the lack of con-
trol groups, these studies indicate acupuncture could benefit
patient-reported symptoms. Larger studies using validated
symptom surveys are needed.

Accumulating evidence shows that acupuncture is safe for
BCRL patients, but uncertainty remains regarding its efficacy
in limb size reduction. Potential benefits for patient symptoms
have been reported, though high-quality randomized trials are
still needed. Future research should utilize larger sample sizes,
standardized acupuncture protocols, objective swelling assess-
ments, and patient-reported outcomes. Elucidating the mecha-
nisms of acupuncture in BCRL may help optimize techniques.
Opverall, acupuncture shows promise for integration into mul-

timodal BCRL treatment.

Bone marrow suppression
Acupuncture has emerged as a promising supportive therapy to
help mitigate myelosuppression from chemotherapy. Animal stud-
ies show acupuncture helps to regulate cytokines, growth factors,
and proteins vital to hematopoiesis and immune function in
models of chemotherapy-induced leukopenia and cytopenia®®*“.
Clinical studies, including a few randomized trials, indicate acu-
puncture reduces the severity of leukopenia and related side effects
like fatigue in cancer patients undergoing chemotherapy®-°.
Proposed mechanisms include immunomodulation, anti-in-
flammatory effects, and regulating hematopoiesis. Specific actions

include enhancing DNA repair in bone marrow cells*, increasing
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hematopoietic cytokines like granulocyte-macrophage col-
ony-stimulating factor (GM-CSF)*, stimulating hemato-
poietic stem cell proliferation®, and modulating regulatory
proteins like cyclin D1 that influence marrow cell cycling™.
Acupuncture may also improve the bone marrow microenvi-
ronment by promoting angiogenesis and energy metabolism.

Clinical research indicates acupuncture is well-tolerated
and improves symptoms like fatigue and QoL in chemother-
apy patients’®. Adding acupuncture to usual care significantly
reduced the severity of leukopenia®. While animal models
suggest immune and hematopoietic effects, rigorous evidence
in humans is needed. There is also debate around optimal

acupuncture points and techniques for managing cytopenia.

Quality of life
Acupuncture has been shown to be effective in treating phys-
ical and mental conditions related to cancer patients’ health.
The QoL of these patients is often compromised, not only by
the symptoms of the disease itself but also by the side effects of
therapeutic interventions, whether radiotherapy or chemotherapy.
There are a variety of scales for judging the improvement
of QoL. Two recent reviews focused on QoL5*%. The first one
included only two RCTs of low quality and concluded that
acupuncture was superior to conventional treatment®’. The sec-
ond, comprising 14 RCTs and 1,225 participants, pooled the
results of different scales to evaluate the improvement of QoL
and showed that acupuncture improved overall QoL compared

with sham or no intervention.

SAFETY OF ACUPUNCTURE IN
CANCER CARE

Needling performed in an acupuncture session is generally con-
sidered safe, with publications indicating a higher incidence
restricted to low-risk AE and very rare serious events when per-
formed by trained practitioners®. However, some particular-
ities of the oncological context must be observed.

The greatest concern is the greater risk of infections and
bleeding, since the interventions used to treat this population
often alter both their immunity and clotting factors and mod-
ify the usual anatomy with tissue resections and prosthetic
implants. Another point of attention is adequate communi-
cation between the acupuncturist, the team that conducts the
oncological treatment, the patient, and their loved ones to
avoid conflicts and guarantee the integration of this therapy as
a complement and not a replacement for the usual treatment.

A recent SR and MA managed to include 65 articles that
addressed the occurrence of AE in this context'. Their results

5

indicate that there is no increase in the incidence of AE when
comparing groups undergoing acupuncture and their controls
(sham or active) but indicate a greater risk of the occurrence
of low-risk events such as small bleeding, hematomas, pain at
the needling site, and syncope when compared with groups
undergoing usual treatment. The authors’ conclusion, how-
ever, highlights the great heterogeneity in the quality of the
data analyzed and suggests greater attention to the method
used when reporting the AE that occurred.

Based on the data available in the literature and the expe-
rience of these authors, we suggest avoiding needling in sit-
uations of neutropenia with neutrophils below 1,000/mm?,
thrombocytopenia with platelets below 25,000/mm?, and
changes in clotting times with an international normalized
ratio (INR)>2.0 or partial thromboplastin time (PTT)>60
s. Regarding the puncture site, we suggest avoiding needling
adjacent to places with surgical synthesis material, metal
rods, plates, and similar, the presence of tumors, and, in
the case of bone lesions in the spine, avoiding needling in
the muscular layer adjacent to the puncture site due to the
risk of altering any muscle contractions that may be keep-

ing the spine stable.

IMPLICATIONS FOR CLINICAL PRACTICE

For clinical practice, some SR support the use of acupuncture for
cancer-related pain, CRE, breast cancer-related hot flashes, nausea,
and vomiting, which is in line with clinical practice guidelines'-".

Clinical studies should be recommended on conditions
that commonly use acupuncture in routine clinics, but lack
high-quality or well-reported evidence, such as xerostomia,
lymphoedema, and insomnia. Clinical trials are strongly rec-
ommended to be reported by the CONSORT Statement and
its extension to acupuncture trials (STRICTA)®, to maintain
a high methodological quality.

For SR and meta-analysis, many have been conducted in
the last few years for different cancer-related conditions. It is
recommended that the authors who wish to perform a SR or
a MA stick to the Preferred Reported Items for Systematic
Reviews and Meta-Analyses (PRISMA)®, registering protocol
before conducting, providing an exclusion list if possible, and

reporting by acknowledged criteria.

CONCLUSION

This narrative review showed that acupuncture can be used for
various cancer-related conditions, such as cancer-related pain,
CRE insomnia, QoL, nausea and vomiting, bone marrow
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suppression, lymphoedema, and xerostomia. It is a safe method,
with no serious adverse effects reported. Future reviews report-
ing according to the acknowledged reporting standards are rec-

ommended to improve the quality of evidence.
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INTRODUCTION

Major surgeries have an influence on the neuroendocrine system
[hypothalamic-pituitary-adrenal (HPA) axis and sympathetic
nervous system (SNS)], leading to cytokine-mediated stress
responses that cause immunosuppression. During surgical pro-
cedures, tumor cells are released, and tumor emboli are dissem-
inated. Hence, the surgery itself appears to be associated with
an increased risk of cancer metastasis and recurrence' (Figure 1).

PERIOPERATIVE IMMUNOSUPPRESSION

Th1-type responses, including CD8* T lymphocytes and natu-
ral killer (NK) cells, are required for immunity against tumor
growth. However, the dominant Th2 status, yet not Th1, devel-
ops in cancer patients. In this context, surgical stress further
induces Th1/Th2 balance toward Th2*-type immune responses.
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The main causes of responses toward immunosuppression
in surgical patients relate to the neuroendocrine stress exerted
by SNS and HPA axis activation'.

The immune system is innervated with sympathetic nerve
fibers and catecholamines (adrenaline and noradrenaline) released
from the nerve terminal, binding to b2-adrenergic receptors
expressed in T cells, NK cells, and macrophages'.

These interactions between catecholamines and b2-ad-
renoreceptors increase intracellular cyclic adenosine mono-
phosphate (cAMP), inhibit NK cell activity, and polarize T
cells and macrophages in Th2 cytokine production, leading to
a shift toward the Th2 response, although catecholamines are
known to mobilize b2-adrenoreceptors. Therefore, sympathetic
activation during surgery suppresses antitumor immunity’.

HPA axis activation leads to the increased production of
adrenocorticotropic hormone (ACTH) in the pituitary gland,

Figure 1. Hypothesis to explain cancer metastasis and recurrence caused by surgery and perioperative anesthetic-induced immunosuppression.
Surgery, anesthesia, and analgesia stimulate the hypothalamic-pituitary-adrenal axis and the sympathetic nervous system during the perioperative
period. Activated neuroendocrine mediators lead to increases in several soluble immunosuppressive factors that promote tumor progression
and metastasis, resulting in increased cancer recurrence. Adapted from Kim?.
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