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Major oncological surgery reduces muscular function in patients

with or without nutritional risk

Cirurgia oncologica de grande porte reduz a funcao muscular de pacientes com e

sem risco nutricional
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ABSTRACT

Objectives: to investigate the impact of oncological surgical procedures on the muscle function of patients with and without nutritional
risk. Methods: cross-sectional study conducted with cancer patients undergoing major operations between July 2018 to March 2019 in
Cuiaba, Mato Grosso, Brazil. Patients were assessed preoperatively for the nutritional risk by the Nutricional Risk Screening-2002, and
handgrip strength (FPP) was assessed both on the pre- and 2nd and 5th postoperative days (PO). Results: 92 patients were evaluated, of
whom 55.4% were men and 44.6% women, with a mean age (SD) of 64 (10.81) for patients at risk and 51 (12.99) for patients without
nutritional risk. The preoperative nutritional risk evaluation indicated that 34.8% of the patients had no risk and 65.2% had a nutritional
risk. The FPP was lower (p = 0.008) in the group with nutritional risk in the preoperative period. In both groups, there was a significant drop
in FPP on the 2nd PO day. The preoperative FPP compared with the 2nd PO FPP was more pronounced in patients without nutritional risk
(p = 0.039). Patients with nutritional risk had a longer hospital stay (p = 0.049). Conclusion: surgical trauma causes loss of muscle function
in the early PO. Patients without nutritional risk have a more significant decrease in muscle strength after surgical oncological procedures
than those with nutritional risk. These results may infer the need to implement pre-habilitation in all patients who will undergo major

oncological procedures.
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INTRODUCTION

ancer is a disease that compromises the nutritional
Cstatus, leading to morphological, functional, and
metabolic changes. The surgical treatment is common
when it comes to cancer therapy. Nutritional status before
surgery and how it is affected by the surgical trauma
are determinant factors regarding postoperative loss of
muscle mass and functional capacity'. Various authors
have shown that malnutrition is highly prevalent among
surgical patients, with a prevalence rate of 35 to 60%?,
and it is often frequent in cancer patients at the moment
of diagnosis®>. Worsening of nutritional status directly

impacts skeletal muscle fiber, leading to progressive loss
of muscle mass and strength, and consequently, muscle
function loss, known as sarcopenia®.

Functional capacity loss negatively impacts
patients’ daily routine activities, quality of life, early
postoperative mobilization, and ultimately increases
the risk of postoperative complications>®. Protocols
like ACERTO (Aceleragdo da Recuperacdo Total POs-
Operatoria), and ERAS (Enhanced Recovery After
Surgery) focus on the importance of prehabilitation,
which is a combination of both physical exercises
and adequate nutritional management,
postoperative complications, hospital stay and overall

reducing
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mortality’'".

In the last few years, much attention has
been given to nutritional risk, which often precedes
malnutrition. Patients at nutritional risk are more likely
to have postoperative complications and longer hospital
stay'?'3. Thus, early identification of both nutritional risk
and muscle function loss helps reduce postoperative
complications and hospital costs''®. However, such
information can be misleading, impacting the attention
given to those patients without nutritional risk.
However, all patients undergoing major operations
suffer from surgical aggression. Thus, we hypothesize
that the surgical procedure impacts the muscle function
of all oncologic patients, regardless of their nutritional
risk. No previous studies, that we are aware of, have
compared the evolution of muscle function after major
procedures among oncologic patients with and without
a nutritional risk. However, one study has shown that
patients identified with no nutritional risk are more likely
to have postoperative complications if sarcopenic in the
preoperative period'. Thus, we aimed to assess whether
or not surgical procedures affect postoperative muscle
function of both cancer patients with and without
nutritional risk

METHODS

This is a prospective study conducted between
July 2018 and March 2019. Oncologic patients from the
Brazilian Unified Health System (known as SUS) admitted
to two hospitals in Cuiaba, Mato Grosso - Brazil (Santa
Casa da Misericérdia and Hospital do Cancer) for major
operations were included. The study was approved by the
Universidade Federal de Mato Grosso ethics committee
(number 2.666.168), in accordance with the resolutions
466/12 and 196/16 of the National Health Council. All
subjects were informed and signed the Informed Consent
Form (ICF). Major operation was defined as with that
with a duration longer than 2 hours and classified level
[l by the SUS™. Data collection was carried out within
the first 48 hours after hospital admission, as well as on
the second and fifth postoperative days. All data were
collected by the main researcher and by graduation and
post-graduation nutrition students, Universidade Federal
do Mato Grosso. Both the researcher and the students

were previously trained for the data collection.

criteria surgical duration
<120min, and death before the 5" postoperative day.
Patients that, for any reason, were unable to perform the
handgrip strength test on the second or 5" postoperative

Exclusion were

day were also excluded.
Nutritional risk

Preoperative NRS-2002 score (Nutritional Risk
Screening-2002) was used to classify patients as follows:
no nutritional risk (NRS < 3) or at nutritional risk (NRS >
3)".

Muscle functionality

The main measured outcome was handgrip
strength (HGS), which was assessed in three moments:
preoperatively (HGS-PRE), on the second postoperative
day (HGS-POD2), and on the fifth postoperative day (HGS-
POD5). A hydraulic dynamometer (Saehan Corporation,
Masan, Korea®) was used. Patients were seated, with
elbows 90° flexed, making three maximum contractions
with a pause of 1
standardized by the American Society of Hand Therapists
— ASHT?°. The mean of the three dominant hand measures

minute between measures, as

was used.

Data included sex, age, weight, usual weight,
preoperative non-intentional weight loss, type of
surgery, surgical length, ASA (American Society of
Anesthesiologists) duration of postoperative
fasting, and length of hospital stay. Data were collected
directly with the patient or with a family member (after
the ICF was signed) or extracted from the medical records.

score,

Statistical analysis

The repeated-measures ANOVA was used to
compare the results of the HGS, at the three perioperative
moments, of the two groups of patients previously
classified as with or without nutritional risk. Student’s t-test
was also used to compare the other variables between
the two groups. The results are presented as mean and
standard deviation (SD). A p<0.05 was considered to
be statistically significant. All statistical analysis were
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performed using SPSS version 22.0 (Statistical Package
for the Social Sciences).

RESULTS

One hundred eighty-seven patients were
considered eligible for the study. However, 95 were
excluded regarding the exclusion criteria. The study
flowchart is presented in figure 1.

Eligible
N=187

Exclusions

Surgical duration <120 min= 60
| Death = 14
HGS not measured at the three study
moments = 21
Included
N=92

Figure 1. Study flowchart.

Preoperatively, more than half of the patients
(65.2%, n=60) were classified as presenting a nutritional
risk, according to NRS-2002, while 1/3 did not have
nutritional risk (34.8%, n=32). Table 1 shows the
patients’ distribution according to their nutritional risk
and performed operation.

Table 1. Distribution of patients according to nutritional risk and type
of operation.

Type of operation Nutritional risk

At risk Without
(NRS > 3) (NRS > 3)
N (%) N (%)
Head and neck 4(6.7) 4(12.5)
Gastrointestinal 39 (65) 7(21.9)
Gynecological 4(6.7) 9(28.1)
Urological 10 (16.7) 10 (31.2)
Miscellany* 3 (5) 2(6.2)
Total 60 (65.2) 32 (34.8)

* (Pneumonectomy, lymphadenectomy, exploratory laparotomy + tu-
mor resection or biopsy).

Patients were men (55.4%), whereas women
represented 44.6% of the sample. Men were also the
majority in the group at nutritional risk (nutritional
risk=38/60 (63.3%); without nutritional risk=13/32
(40.6%); p=0.037). Patients at nutritional risk presented
higher mean age (64 years; SD: 10.8), when compared
to those without nutritional risk (51years; SD:12.9)
(p<0.001) (Table 2).

Table 2. Demographic and clinical data of patients according to their
nutritional risk.

Variables  Atrisk (NRS>3)  Without risk  p**
X+ DPou N (%) (NRS <3)
X+ DPouN (%)
Age 64 +10.8 51+12.9 —
(years)
Sex M: 38 (63.3) M:13 (40.6) -037
F:22 (36.7) F: 19 (59.4)
ASA* I/l 37(61.7) 26(812) .09
Surgical
duration 221.62 + 97.496205.91 + 93.806 .990
(min)
Postoperative 4 57, 4 448 56+1413 291
fasting (days)
Length of
Hospital stay 9.08 £ 10.165 4.22 +£3.118 .049
(days)

*ASA: System of the American Society of Anesthesiologists to classify
the patient’s physiological status and surgical risks; ** p values refer to
the T-test for independent samples.

The comparisons between the two groups are
shown in table 2. There was no difference regarding
ASA risk, surgical duration, and postoperative fasting.
However, patients at nutritional risk had a hospital stay
approximately 4-5 days longer.

Handgrip strength
The HGS evolution throughout the study

period is shown in figure 2 and table 3. HGS-PRE was
significantly lower in the group at nutritional risk. The
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ANOVA test showed a significant reduction in HGS in
both groups on the second POD (p<0.001); however, it
was almost back to baseline values on the 5th POD. It
should be noted that the group without nutritional risk
experienced a higher decrease in HGS on the second
POD (p=0.039).

Figure 2. HGS evolution throughout the study period, for both groups.

Table 3. HGS changes in the perioperative period of patients at and
without nutritional risk.

Moment of Nutritional risk p (inter-
measurement At risk Without risk group)
(NRS > 3) (NRS <3)
HGS-PRE 298+19 31736 0.008
HGS-POD2 25119 216+36 0.125
HGS-POD5 26.1+19 26336 0.237

FPP-PRE — before surgery; FPP-POD2 - 2" postoperative day; FPP-POD5
— 5% postoperative day.

Data are described as mean and standard deviation.

Repeated measures ANOVA: 1) Inter groups: p<0.001, intercept:
p=0.039.

DISCUSSION

Our
studies, have shown that surgical trauma affects muscle

results, in agreement with previous

functionality, significantly decreasing muscle strength in
the postoperative period?'?2. Besides, muscle functionality
was affected in both groups of patients at or without
previous nutritional risk. Patients without nutritional
risk suffered a more significant decrease in strength,
suggesting that the postoperative surgical impact on
muscle functionality is greater in those patients. These
data are relevant showing that adequate preoperative
attention should be given regardless of the nutritional
risk.

Nutritional risk, when in the presence of
an underlying disease such as cancer, is an important
predictive of postoperative complications?.
Cancer is a disease that progresses with worsening of
the nutritional status due to metabolic and functional risk
factors. Cancer is a disease in which patients have an
overall general deterioration'. In our study, we used a
previously validated tool to identify the nutritional risk'%-23.
The NRS-2002 takes into account anthropometry, weight
loss, age, type of surgery, pre-existing comorbidities,
food intake etc. Thus, it was not surprising to note that
the group of patients at nutritional risk was older and
more frequently underwent gastrointestinal procedures.
The NRS-2002 score adds one score for the elderly and
two for major abdominal procedures, which explains the
fact that there are more elderly and oncological digestive
tract operations in the group at risk. As expected, this
group also had a longer hospital stay. Our results are in
agreement with several other studies?*3. Correia et al.?,
Waitzberg et al.?5, using several nutritional assessment
tools, found that age was inversely associated with the
nutritional status, especially after 60 years. A cross-
sectional study carried out by Bazzi et al.?® with patients
undergoing elective colorectal operations showed that
patients with malignant diseases had increased nutritional
status deficiencies, which negatively influenced the
length of hospital stay.

When preoperative HGS was assessed, patients
at nutritional risk presented lower values. A previous
study conducted by Flood et al.3' with cancer patients
in an Australian hospital, demonstrated the relationship
between an inadequate nutritional status and skeletal
muscle loss. This shows that lean mass and strength
loss is common among cancer patients, and negatively
impacts their functionality and quality of life. The loss

factor
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of functional capacity is especially important in surgical
patients once it can affect recovery and prolong hospital
stay*. A previous study from our group has shown that low
preoperative HGS is a predictor of higher postoperative
mortality®2.

When analyzing the changes in HGS between
the preoperative period and the second postoperative
day, we observed that the patients showed a decrease
in muscle strength regardless of the nutritional risk.
However, interestingly, patients without nutritional risk
presented a more significant decrease. One explanation
for these results is that patients at nutritional risk had
been presenting physiological and metabolic changes
for a long time before the operation*'32'. Therefore,
after the procedure, changes in muscle strength are
not as striking. To our knowledge, there are no studies
similar to ours and, therefore, we speculate that patients
presenting compromised functional capacity and at
nutritional risk when undergoing a surgical procedure
do not show immediate changes in strength so markedly
as when compared to individuals without nutritional
risk. Our results reinforce this idea, and show that this
functional impairment happened in both groups, and
was statistical significant. On the fifth postoperative
day, a slight recovery of the HGS was observed in both
groups, which was probably associated with a positive
response to medical treatment and satisfactory recovery.

In this context, prehabilitation is part of several
multimodal protocols, such as ERAS™ and ACERTO™.
Prehabilitation is the recommendation of a combination
of physical exercises and other clinical and nutritional
measures, aiming to reduce the rate of complications,
especially infectious and pulmonary, and in addition,
help decrease the length of hospital. Several studies and
meta-analyses have shown prehabilitation programs
to be effective®¥3>. The muscle strength loss observed
in our study indirectly reinforces the recommendation
for a prehabilitation program for all patients who
will undergo major oncological procedures. In our
understanding, improving muscle functionality should be
recommended to all cancer patients undergoing major
procedures, regardless of nutritional risk. However, more
complications and longer hospital stay can be expected
in the group at nutritional risk. However, new studies
assessing whether prehabilitation benefits patients not

at nutritional risk regarding postoperative complications
and length of stay are necessary.

Although the study the
standardized technique by ASHT?° to measure handgrip
strength, there maybesomeotherindividual characteristics
that might have impacted our results, among which are
age, sex, body mass, and the height. One limitation of
our study was the non-inclusion of information such as
the individual's occupation, physical activity, or leisure
activities, in addition to the stage and the site of the
tumor as well as the preoperative nutritional therapy,
which would be interesting to analyze, in future studies.
Another important limitation is the heterogeneity and
size of the studied sample, in addition to the information
on whether or not neoadjuvant therapy had been used
in the preoperative period. However, our results are of
great importance as they show that the loss of muscle
functionality occurs in surgical cancer patients regardless
of the nutritional risk. Thus, several initiatives are needed
to help optimize postoperative recovery, reducing the
physical and functional repercussions associated with the

current used

surgical trauma.

CONCLUSION

Our results demonstrate that surgical
procedures decrease postoperative muscle functionality
in cancer patients undergoing major surgeries. Besides,
this study showed that the decrease in muscle strength
occurs regardless of the nutritional risk. Furthermore,
patients without nutritional risk tend to have greater
muscle strength impairment in the early postoperative
period. Based on these results, it would be interesting
to indicate preoperative prehabilitation in cancer patients
regardless of their nutritional risk, to reduce the surgical
impact on functional capacity.
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RESUMDO

Objetivo: investigar o impacto de procedimentos cirurgicos oncoldgicos na fungdo muscular de pacientes com e sem risco nutricional.
Métodos: estudo observacional realizado com pacientes oncolégicos candidatos a operagdes de grande porte entre julho de 2018 a
marco de 2019 em Cuiaba, Mato Grosso, Brasil. Os pacientes foram avaliados no pré-operatério quanto ao risco nutricional pela Nutri-
cional Risk Screening-2002 e avaliou-se a forca de preensdo palmar (FPP) tanto no pré- quanto no 2° e 5° dia de pds-operatdrio (PO).
Resultados: Foram avaliados 92 pacientes, dos quais 55,4% eram homens e 44,6% mulheres, com média (DP) de idade de 64 (10,81)
para pacientes com risco e 51 (12,99) para pacientes sem risco nutricional. A avaliacdo nutricional pré-operatdria mostrou que 34,8%
dos pacientes ndo tinham risco e 65,2% apresentavam risco nutricional. A FPP foi menor (p=0,008) no grupo com risco nutricional no
pré-operatorio. Em ambos os grupos houve queda significativa da FPP no 2° dia de PO. A queda da FPP do pré-operatdrio para o 2° dia
de PO foi mais pronunciada em pacientes sem risco nutricional (p=0,039). Pacientes com risco nutricional apresentaram maior tempo de
internacado (p=0,049). Conclusao: O trauma cirurgico acarreta perda da fungdo muscular no PO precoce. Pacientes sem risco nutricional
apresentam queda da forgca muscular mais expressiva apos procedimentos cirirgicos oncoldgicos do que aqueles com risco nutricional.
Esses resultados servem como argumento bastante forte para a implementacdo da Pré-habilitacdo em todos os pacientes candidatos a
operacbes oncoldgicas de grande porte.

Palavras chave: Procedimentos Cirurgicos Operatdrios. Neoplasias. Forca Muscular. Estado Nutricional. Tempo de Internagao.
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