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0 Abstract

Introduction and Objective. Pain is the natural response of
the body to surgical intervention. However, its intensity and
duration can depend on the type of surgery, location of the
procedure, and the individual characteristics of the patient.
Effective management of post-operative pain is crucial for
shortening the recovery period and improving the overall
well-being of the patient. The aim of this study was to identify
factors that exacerbate pain in adult patients following surgical
treatment.

Materials and Method. A retrospective analysis of medical
records was conducted for patients who underwent surgery
for colorectal cancer over a period of 6 months. The study
included 117 patients. Statistical analysis of the study results
was performed using IBM SPSS Statistics.

Results. Nearly 95% of patients experienced pain after sur-
gery. It was identified that the following factors contributed
to increased pain perception: pre-operative systemic treat-
ment (p=0.017), high risk of post-operative wound infection
(p=0.022), surgical method - laparotomy (p =0.018), and body
mass index (BMI) value (p=0.012).

Conclusions. Post-operative pain is one of the most significant
problems after surgery. Factors influencing increased pain
sensations have been identified, such as: BMI value, surgical
method, risk assessment of infection, and systemic treatment
used before surgery. The primary aim of post-operative mana-
gementis to eliminate unnecessary suffering, provide comfort,
and facilitate recovery
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Il Streszczenie

Wprowadzenie. Bél jest naturalng reakcjg organizmu na in-
gerencje chirurgiczna. Jednakze jego intensywnosc¢ i czas
trwania moze zaleze¢ od rodzaju operacji, miejsca zabie-
gu, jak i cech osobniczych pacjenta. Efektywne zarzadzanie
bélem pooperacyjnym jest kluczowe dla skrécenia okresu
rekonwalescencji oraz poprawy ogdlnej sprawnosci pacjenta.
Cel pracy. Celem pracy byto zidentyfikowanie czynnikéw
nasilajacych dolegliwosci bélowe u dorostych pacjentéw po
zabiegu chirurgicznym.

Materiati metody. Przeprowadzono retrospektywna analize
dokumentacji medycznej pacjentéw operowanych z powodu
nowotworu jelita grubego w przeciggu 6 miesiecy. W badaniu
uwzgledniono 117 pacjentéw. Analiza statystyczna wynikéw
badania zostata wykonana w programie IBM SPSS Statistics.
Wyniki. Prawie 95% pacjentéw po zabiegu operacyjnym
odczuwato dolegliwosci bolowe. Zaobserwowano, ze na
zwiekszone odczuwanie bélu wptywaja nastepujace czynniki:
przedoperacyjne leczenie systemowe (p =0,017), wysoka oce-
na ryzyka zakazenia rany pooperacyjnej (p=0,022), metoda
operacji - laparotomia (p =0,018) oraz wartos¢ wskaznika BMI
(p=0,012).

Whioski. Bl pooperacyjny jest jednym z najbardziej istot-
nych probleméw po zabiegu operacyjnym. Zidentyfikowano
czynniki wptywajace na wzmozone odczucia bélu, takie jak:
wartos¢ BMI, metoda operacji, ocena ryzyka zakazenia oraz
zastosowane przed operacja leczenie systemowe. Podstawo-
wym celem postepowania po operacji jest wyeliminowanie
niepotrzebnego cierpienia pacjenta, zapewnienie mu kom-
fortu i utatwienie zdrowienia.

Stowa kluczowe
bdl, operacja, kontrola bélu

INTRODUCTION

Nowadays, surgical procedures are widely used in the treat-
ment of cancers. Pain often remains an inseparable element
of surgical treatment, impacting the healing process and the
overall condition of the patient. According to the Polish As-
sociation for the Study of Pain (PASP), ‘pain is an unpleasant
sensory and emotional experience associated with actual
or potential tissue damage or described in terms of such
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damage’. Post-operative pain is most often characterized as
acute, of high intensity, and occurs immediately after surgery.
The discomfort gradually decreases over the following days,
depending on the type of surgery, surgical technique, and
individual patient characteristics [1, 2].

Due to the complex nature and often extensive scope of in-
terventions, oncological surgeries can be particularly painful
for patients. Effective management of post-operative pain is
crucial for improving patients’ quality of life and preventing
negative health outcomes [3].

Key to effective pain management is the clinical assessment
of pain, which should include: its location, radiation, charac-
ter, intensity, factors affecting pain perception, effectiveness
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of previous treatments, and the occurrence of breakthrough
pain. The patient’s mental state should also be considered.
Appropriate pain management should be applied after a tho-
rough interview using adequate assessment tools. Recom-
mendations include the NRS (Numerical Rating Scale), VRS
(Verbal Rating Scale), PHHPS (Prince Henry Hospital Pain
Score), which are particularly useful after surgical procedures
due to their assessment of pain intensity at rest and during
movement. More complex tools that can be used, including
the Brief Pain Inventory — Short Form, Pain Assessment She-
et, McGill Pain Questionnaire, and the Doloplus Scale [3, 4].

The range of pain treatment is broad and includes both
pharmacological and non-pharmacological methods. Treat-
ment should be individually tailored to the patient’s needs and
clinical condition, taking into account contraindications to
the use of analgesic substances. Pharmacotherapy includes the
use of painkillers, such as paracetamol, metamizole, and non-
-steroidal anti-inflammatory drugs (NSAIDs), which are cur-
rently the first-choice substances for most patients. Opioids,
adjuvants, and analgesic techniques also find wide application
in post-operative pain management. Polish recommendations
for the proper organization of pain management include,
among others, regular pain assessment in all operated patients,
documentation of pain assessment and applied treatment,
and monitoring of possible adverse effects of treatment [5, 6].

Post-operative pain management is not only about im-
proving patient comfort, but also about preventing chronic
pain which can develop if acute pain is not adequately con-
trolled. In oncological surgery, effective pain control can
also impact wound healing, reduce the risk of infection, and
improve overall patient prognosis [7, 8, 9].

The aim of the study was to assess the degree of perceived
pain and the factors exacerbating pain symptoms among
adults who had undergone surgical treatment for cancer.

MATERIALS AND METHOD

The study was conducted in the General Surgery Department
of a an Oncology Hospital, where surgeries are performed
using both classical and laparoscopic methods. An analysis
was conducted of the medical records of patients who un-
derwent surgery for colorectal cancer (diagnosis according
to ICD-10 classification from C18 to C20) over a 6-month
period (1 January 1-30 June 2020). Statistical analysis of
the results was performed using IBM SPSS Statistics. The
analysis included 117 patients. The following were analyzed:
patient medical history, per-operative control chart, surgical
protocol, nursing history, and anaesthesia record. Exclusion
criteria for the study were identified as gaps in the documen-
tation or surgeries performed for reasons other than cancer
(according to ICD-10 classification, C18 - C20).

RESULTS

A review was conducted of 117 patient medical histories for
individuals operated on for colorectal cancer (according to
ICD-10 classification, C18 - C20) from 1 January - 30 June
2020. The study analyzed the occurrence of post-operative
pain in 117 patients using the NRS scale (1-10), and identi-
fied factors that could influence the presence of severe pain
symptoms.

During the analyzed period, 109 patients were admitted
to the hospital electively, and 8 urgently. In the study, 69
individuals (58.9%) were men, while 41.1% (48 individuals)
were women.

Age structure
50.00% 47%
40.00%
3330%
30.00%
0
2000% 4370%
10.00%
171% 420%
40-50 years 51-60 years 61-70 years 71-80 years 81-90 years

Figure 1. Patient age structure.
Source. Based on own research

The majority of patients undergoing colorectal surgery
were in the age range of 61 years and older - 105 people. The
youngest patient who underwent surgery was 42-years-old,
the oldest — 87-years-old; average age — 68 years, median
age — 69.5 years.

During the analyzed period, surgery was performed on 69
men and 48 women (n=117). Post-operative pain was assessed
using the NRS scale. 111 patients (94.9%) experienced pain.
The highest pain level according to the NRS scale was 6, the
lowest — 2. The occurrence and intensity of post-operative
pain were compared by gender.

Table 1. Comparison of women and men in terms of the level of pain in
the operated site on a scale of 0-10

Gender N Min Maks M Me SD
Women 48 2 6 2.98 3.00 0.98
Men 69 0 6 2.54 3.00 1.04

Man-Whitney U test: Z =-1.855; p = 0.064

Source. Based on own research.

Mann-Whitney U Test was used; n - number of patients in a given category; Min — minimum
value of pain experienced; Max — maximum value of pain experienced; M - arithmetic mean;
Me - median; SD - standard deviation; Z=-1.855; P - p-value

Based on the obtained data, no statistically significant
difference was found between women and men in terms of
the level of pain at the surgical site.

BMl values
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Figure 2. Assessment of BMI values.
Source. Based on own research

In the study, the BMI values of patients were analyzed. The
normal BMI range is 18.5-24.9. Only 23.9% of patients had
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BMI values within the normal range; 10.25% of individuals
were obese, and 64.1% were overweight.

Another factor analyzed was the surgical method used.
In the study location, surgeries are performed using 2 me-
thods - the classical laparotomy and laparoscopy. Among
the patients, 26 individuals (20.5%) were operated on using
laparotomy, while 91 individuals (79.5%) were operated on
using the laparoscopic method.

Table 2. Comparison of patients operated on laparoscopically and with
laparotomy in terms of pain level at the operated site on a scale of 0-10

Method n Min Max M Me SD
Laparoscopy 91 0 6 2,59 3,00 0,99
Laparotomy 26 2 6 3,19 3,00 1,06

Mann-Whitney U test: Z = -2.375; p = 0.018*

Source. Based on own research
Mann-Whitney U Test was used; n - number of patients in a given category;, Min — minimum
value of pain experienced; Max — maximum value of pain experienced; M - arithmetic mean;
Me - median; SD - standard deviation; Z =,2,375' p - p-value;. * p value <0.05.

Pain is an unpleasant sensation experienced by patients,
especially after surgery. The analysis showed that patients un-
dergoing laparotomy surgery experienced significantly grea-
ter pain in the operated area than patients after laparoscopy.

In the treatment of colorectal cancer, not only surgical
procedures are used. Before surgery, systemic treatment
is possible, known as neoadjuvant therapy. In the study,
46 patients (39.3%) received preoperative radiotherapy or
chemotherapy.

Table 3. Comparison of patients who underwent and those who did
not undergo radiotherapy or chemotherapy in terms of pain level at the
operated site on a scale of 0-10

Radio /chemotheraphy N Min Max M Me SD
No 70 0 4 2,50 3,00 0,86
Yes 46 0 6 3,07 3,00 118
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Figure 3. Occurrence of comorbidities.
Source. Based on own research

Table 4. Comparison of people with and without comorbidities in terms
of the level of pain in the surgical site on a scale of 0-10

Comorbidities N Min Maks M Me SD
n/o 29 0 6 2.59 2.00 1.02
Hypertension 17 2 4 2.65 2.00 0.79
Other chronic disease 23 2 5 291 3.00 1.00
Hypertension, other 46 0 6 274 300 1.6

chronic disease

Kruskal-Wallis test: H=0.835; p = 0.659

Source. Based on own research

Kruskal-Wallia test was used;. n - number of patients in a given category; Min — minimum
value of pain experienced; Max — maximum value of pain experienced; M - arithmetic mean;
Me - median; SD - standard deviation; H=0.835; p - p-value.

Scale ASA
80.00%
64.9%
60.00%
40.00%
26.50%
20.00%
7.70%
0.85% 0%
0.00% -
ASA1 ASA2 ASA3 ASA4 ASA5

Mann-Whitney U test: Z =-2.390; p = 0.017*

Source. Based on own research.

Mann-Whitney U Test was used; n — number of patients in a given category; Min — minimum
value of pain experienced; Max - maximum value of pain experienced; M - arithmetic mean;
Me - median; SD - standard deviation; Z=,-2,390; p - p-value; * p value <0.05.

The Mann-Whitney U test showed that patients who re-
ceived pre-operative treatment of radio or chemotherapy felt
significantly stronger pain at the surgical site than patients
who did not undergo radio or chemotherapy.

The patients had comorbidities which affected 88 patients,
this constituted 72.2% of all patients operated on. The respon-
dents had hypertension (19.3%), hypertension, and another
chronic disease (59.1%), and 21.6% had another chronic
disease.

The study analyzed patients with comorbidities (n=88)
and their pain sensations compared to people without co-
morbidities (n=29).

The study found no statistically significant differences in
the level of pain at the surgical site between patients without
comorbidities, those with only hypertension, those with
other comorbidities, or those with both hypertension and
other comorbidities.

The majority of patients (64.9%) were classified in the ASA
III group, with only 7.7% assigned to group I'V.

Next, it was checked whether there were statistically sig-
nificant correlations between factors such as age, BMI, ASA

Figure 4. Anaesthesia risk assessment according to ASA scale.
Source. Based on own research

anaesthesia risk, wound infection risk assessment, and the
occurrence of pain at the surgical site.

Table 5. Correlation between pain at the surgical site and age, BMI,
anaesthesia risk (ASA), infection risk score

Pain at surgical site on a scale of 0-10

Factors

rho p N
Age in years -0.056 0.546 17
BMI 0.233 0.012* 117
Anaesthesia risk (ASA) 0.138 0.137 17
Infection risk assessment 0.215 0.022* 17

Source. Based on own research.
Spearman’s rho correlation was used; n - number of patients in a given category;
p - p-value; * p value <0.05

There were statistically significant linear correlations be-
tween the level of pain at the surgical site and both BMI and
wound infection risk assessment. It was found that the higher
the BMI and the higher the wound infection risk assessment,
the stronger the pain at the surgical site. On the other hand,
age and ASA anaesthesia risk were not correlated with the
level of pain.
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DISSCUSION

Pain is a major issue among patients after surgical proce-
dures. In conducted studies, 95% of patients reported pain
complaints. These findings are confirmed by the literature,
which indicates that pain is associated with the disease, ho-
spitalization, and post-operative treatment. Similar results
were obtained by other researchers, including Gaweda A.
et al. in a study conducted on a group of 189 individuals,
where pain was the main problem after surgery [9]. Effec-
tive pain management is a crucial element of patient care
and should not be limited to the post-operative period. It is
recommended to start pain treatment even before the sur-
gery. It is necessary to conduct a pre-operative assessment
of patients, identify potential factors that may exacerbate
pain, and plan techniques to alleviate unpleasant sensory
experiences [10]. The current study analyzed some factors
that could influence increased pain perception after surge-
ry. The first factor analyzed was the gender of the patients.
The conducted study did not show any difference between
women and men in terms of the perceived level of pain at the
surgical site (p=0.064). However, in studies by Gaweda A. et
al., and Budzynska K., gender differences in pain intensity
were confirmed. Women experienced higher pain intensity
compared to men [11].

Another factor was the age of the operated patients. Sta-
tistics indicate that colorectal cancer primarily affects older
individuals, and in Poland ranks third in terms of incidence
of malignant tumors, and the number of cases is still incre-
asing [12]. In the current study, over 80% of the patients
were over the age of 61. The study did not find a correlation
between age and the level of perceived pain after surgery
(p=0.546). However, age can influence pain perception after
surgery. Older individuals may experience increased pain
due to various factors, such as physiological changes related
to aging and the presence of comorbidities [13].

In the current study, the BMI indices of patients who un-
derwent surgery were analyzed. It is concerning that nearly
75% of them had abnormal BMI values, indicating overweight
or obesity. Excessive body weight is a serious health issue,
leading to numerous physical, mental, and social health
consequences [14]. In this study, patients with a higher BMI
experienced more intense pain at the surgical site (p=0.012).
Similar results were obtained by Gonzalez-Callejas et al.,
who studied 96 patients who underwent abdominal surge-
ry — patients with a higher BMI experienced more severe
pain [15]. This problem is not limited to general surgery.
Increased pain is also observed in obese patients after ortho-
paedic procedures [16]. Excessive body weight significantly
increases the risk of post-operative complications, which can
result in prolonged hospital stays and higher treatment costs.
Overweight patients are also more susceptible to complica-
tions related to post-operative wound infections [17]. In the
presented study, a wound infection risk assessment form,
completed during patient admission to the hospital, was
analyzed. It was found that the higher the wound infection
risk score, the more intense the pain experienced by patients
at the surgical site (p=0.022). Therefore, the pre-operative
preparation of patients is a crucial step in ensuring the safety
and effectiveness of the surgical procedure. This process
includes both physical and psychological aspects. Attention
to all these aspects contributes to a safe procedure and faster
recovery [18].

In the course of the current study, coexisting diseases in
patients underwent surgery were analyzed. In addition to
cancer, 88 individuals also suffered from another chronic di-
sease. The study did not show statistically significant differen-
ces in the perceived pain at the surgical site between patients
with comorbidities and those without such conditions. The
analysis mainly focused on hypertension. Further research
in this area is necessary because the literature indicates that
patients with chronic conditions may experience more in-
tense and prolonged post-operative pain. Chronic diseases,
such as diabetes, hypertension, or respiratory diseases, can
affect the wound healing process and increase the risk of
post-operative complications. These conditions can also
lower the pain threshold, leading to stronger pain perception
after surgery [19, 20, 21].

Pre-operative systemic treatment, also known as neo-
adjuvant therapy, is increasingly used in the treatment of
various types of cancer. Conducted studies showed that 40%
of patients received this treatment before surgery. Patients
who underwent radiotherapy or chemotherapy experienced
significantly more intense pain at the surgical site compared
to patients who did not undergo such therapies (p=0.017),
according to the Mann-Whitney U Test. Scientific research
suggests that both radiotherapy and chemotherapy can lead
to pain for different reasons; radiotherapy can cause pain due
to damage to healthy tissues, while chemotherapy often leads
to peripheral neuropathy, manifesting as pain, tingling, and
numbness in the limbs [22].

The next analyzed factor was the method of operation. The
analysis showed that patients operated on using laparotomy
experienced significantly stronger pain at the operation site
compared to patients who underwent laparoscopic surgery
(p=0.018). Laparoscopy benefits patients by significantly
reducing the number of peri-operative complications and
hospitalizations, improving the quality of life, and accelera-
ting the return to normal activities [23]. Studies conducted
by Gao et al. indicate that the laparoscopic method is asso-
ciated with reduced pain and faster recovery after surgery
[24]. Laparoscopy is considered a safer and more effective
method in many surgical cases, offering shorter recovery
times, less bleeding, and a lower risk of post-operative com-
plications [25].

CONCLUSIONS

1. Post-operative pain is one of the most common post-
-operative problems in patients after surgery.

2. After surgery, patients experienced increased pain caused
by the following factors: BMI value, method of operation,
higher infection risk assessment, and pre-operative syste-
mic treatment.

3. Post-operative pain management is a key element of com-
prehensive patient care. Appropriate pain management
contributes to faster and more effective recovery, prevents
complications, and improves the patient’s overall hospital
experience.
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