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ABSTRACT

Background: Pelvic radiotherapy is a primary treatment modality for organ-confined prostate cancer and early-stage endometrial
cancer. While effective in improving survival rates and reducing recurrence, it is associated with a range of side effects that can
impact patient quality of life.

Objective: The study aimed to assess the incidence, management, and resolution of acute and chronic side effects of pelvic
radiotherapy in prostate and endometrial cancer patients, focusing on bowel and bladder functions.

Methods: This single-center, observational study included 50 patients diagnosed with prostate or endometrial cancer who
underwent pelvic radiotherapy with a dose of 66-70 Gy using a four-field technique on a linear accelerator. Patients were assessed
for bladder and bowel dysfunction, with follow-up at 6, 12, and 18 months post-treatment. Statistical analysis involved univariate
weighted distribution of response frequencies and paired t-tests for ordinal scale scores, using SPSS version 25 for data analysis.

Results: Of the participants, 22% experienced dysuria, 64% reported bladder outlet obstruction, and 20% had constipation. Acute
bowel symptoms like diarrhea occurred in 32%, and chronic proctitis developed in 22% of patients. Urinary symptoms appeared by
the third week and generally resolved within weeks; however, bowel symptoms persisted longer but returned to baseline by 18
months post-treatment. Approximately 70% of patients reported good tolerance to radiotherapy.

Conclusion: Pelvic radiotherapy is effective in treating prostate and endometrial cancers but requires management of transient side
effects to improve patient outcomes. Advanced radiotherapy techniques such as IMRT and 3D CRT have shown potential in reducing
these side effects, emphasizing the need for continuous technological advancements and patient-centered care in radiotherapy.

Keywords: Pelvic radiotherapy, prostate cancer, endometrial cancer, radiotherapy side effects, bladder dysfunction, bowel
dysfunction, IMRT, 3D conformal radiotherapy, patient outcomes.

INTRODUCTION

Pelvic radiotherapy and radical prostatectomy are the primary treatment modalities for prostate cancer, offering prolonged survival
but often accompanied by chronic side effects (1). An analysis involving 1020 patients from two significant RTOG trials highlighted a
7% incidence of chronic urinary issues necessitating hospitalization, though surgical interventions were required in only 0.5% of
cases (RTOG trials) (2). Notably, over half of the long-term urinary complications consisted of urethral strictures, predominantly
observed in patients previously subjected to transurethral resection of the prostate (TURP). Furthermore, chronic intestinal
complications that led to hospital admissions were reported in 3.3% of the patients, with severe outcomes such as bowel obstruction
and perforation occurring in 0.6% of cases. The incidence of life-threatening complications stood at approximately 0.2% (3-7). This
study aims to evaluate the long-term effects of radiotherapy on the bowel and bladder functions in patients treated for prostate
cancer, providing insights into the management and prevention of these serious side effects (8-11).

MATERIAL AND METHODS
A total of 50 patients diagnosed with prostate cancer were enrolled in this study at our institute from July 2021 to July 2022. Of
these, 24 patients presented with disease confined to the prostate and underwent pelvic radiotherapy using a uniform dose of 66-
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70 Gy delivered via a four-field technique on a linear accelerator with energies of 6MV and 15MV. Post-therapy follow-up was
conducted regularly, focusing on the assessment of bowel and urinary function and their impact on health-related quality of life.

The evaluation included the frequency of stool passage, presence of tenesmus, rectal discomfort, urinary incontinence, frequency
of incontinence episodes, and the overall patient satisfaction with the treatment outcomes (12).

All participants provided written informed consent, which was obtained after a thorough explanation of the treatment procedures
and potential chronic side effects such as urinary incontinence, proctitis, and bladder contractures, adhering to the ethical guidelines
of the Declaration of Helsinki.

The impact of pelvic irradiation on bowel and bladder functions was assessed using two primary statistical methods. Initially,
responses regarding each function were tabulated in a univariate weighted distribution at successive time intervals of 6, 12, and 18
months post-treatment. Each condition was scored on an ordinal scale ranging from 1 to 3, and the significance of changes in these
scores over time was analyzed using a paired t-test. Additionally, a composite score ranging from 0 to 100 was calculated for each
patient, where a score of 100 indicated no dysfunction. Due to the stratified sampling by race and age group, the Horvitz-Thompson
weighting system was applied to the data to ensure appropriate representation (13). All statistical analyses were performed using
SPSS version 25, ensuring that data interpretation was accurate and reflected the weighted values.

RESULTS

During the median follow-up period of 18 months, a comprehensive assessment of bladder and bowel functions was conducted
among the patients, who ranged in age from 44 to 82 years with a median age of 60. Most patients (60%) were within the 60-70
year age bracket, and 20% were older than 70 years. A significant proportion of the cohort, approximately 66%, had comorbid
conditions, including diabetes (60% of patients), hypertension (62%), and COPD (20%). Socioeconomically, 70% of the patients were
classified as poor, 25% had an average economic status, and 5% were considered well-off.

Table 1: Numerical Summary of Bladder and Bowel Function Outcomes in Patients Undergoing Pelvic Radiotherapy

Variable Total Patients (n=50) Affected Patients Incidence (%)
Age Range (years) 44-82 - -
Median Age (years) 60 - -
Dysuria 50 11 22
Bladder Outlet Obstruction 50 32 64
Constipation 50 10 20
Diarrhea 50 16 32
Proctitis 50 11 22
Urethral Strictures (Patients with prior TURP) Varies >50
Patients with Diabetes 50 30 60
Patients with Hypertension 50 31 62
Patients with COPD 50 10 20
Socioeconomic Status (Poor) 50 35 70
Socioeconomic Status (Average) 50 12.5 25
Socioeconomic Status (Well-off) 50 2.5 5
Hospitalizations for Proctitis 50 5 10
Major Interventions for Proctitis 50 4 8

Bladder-related symptoms were notably prevalent, with 22% of patients experiencing dysuria and 64% reporting symptoms
indicative of bladder outlet obstruction. On the bowel function front, 20% of patients presented with constipation at the outset.
During the course of treatment and follow-up, subacute to late bowel complications arose primarily between 6 to 12 months post-
radiotherapy. Notably, 32% of subjects experienced diarrhea in the second week of therapy, although these symptoms were transient
and effectively managed with dietary modifications and medications. Proctitis was reported in 22% of the patients, managed with
sitz baths and cortisone suppositories, with all bowel symptoms returning to baseline by 18 months post-treatment.
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In terms of urinary function, the radiotherapy seemed to exert a milder impact. There was a mild worsening of urinary incontinence
during the last three weeks of treatment, which gradually improved following the conclusion of the therapy. Over half of the urinary

complications were related to urethral strictures, predominantly among those who had previously undergone transurethral
resection of the prostate (TURP).

Overall, the majority of the bowel and bladder complications were self-limiting and resolved over time. Approximately 70% of
patients demonstrated good tolerance to the radiotherapy. The results indicate that while pelvic irradiation can lead to moderate to
severe aftereffects in the treatment of organ-confined and early-stage prostate cancer, these complications generally resolved within
6 months post-therapy. Acute urinary complications were effectively managed with NSAIDs or alpha-blockers. In more severe cases,
delayed rectal complications, particularly proctitis, affected about 30% of patients, with 10% requiring hospitalization and 8%
needing major interventions.

DISCUSSION

Pelvic radiotherapy has been established as an effective sole modality for treating organ-confined prostate cancer and early-stage
endometrial cancer. Despite its efficacy, moderate to severe side effects are commonly observed, though they typically resolve within
six months. In the present study, urinary symptoms emerged by the third week of treatment but generally ameliorated within a few
weeks (14). Acute bowel symptoms were predominantly alleviated through dietary modifications, while chronic proctitis, developing
between six to twelve months post-radiation, responded favorably to sitz baths and steroid suppositories. Notably, approximately
30% of our patients experienced delayed rectal complications such as proctitis, with 10% requiring hospitalization and 8%
necessitating major interventions. Acute urinary complications were effectively managed with NSAIDs or alpha blockers (15).

The majority of bowel and rectal complications were self-limiting, and recovery was observed over time. About 70% of patients
demonstrated good tolerance to radiotherapy. The introduction of advanced radiotherapy techniques, such as intensity-modulated
radiotherapy (IMRT) and 3D conformal radiotherapy (3D CRT), has been instrumental in reducing the toxicity associated with pelvic
radiotherapy, enhancing patient outcomes in both acute and late side effects scenarios (16).

The therapeutic advantages of pelvic radiotherapy extend beyond local disease control, contributing to improved overall survival,
biochemical failure-free survival, disease-free survival, and reduced rates of distant metastases. Additionally, patients receiving
adjuvant pelvic radiotherapy exhibited lower loco-regional recurrence rates. However, a notable late effect of pelvic radiotherapy is
infertility, particularly relevant in patients of childbearing age. Proper counseling and preventive measures are imperative to address
this concern before administering radiotherapy (17-19).

While the results are promising, the study has limitations, including a relatively small sample size and a lack of a control group, which
may limit the generalizability of the findings. Future research should focus on larger, multi-center trials to validate these outcomes
and potentially explore the long-term impacts of newer radiotherapy technigues on quality of life and functional outcomes.
Additionally, ongoing advancements in radiotherapy technology and technique are recommended to further minimize the side
effects and enhance the therapeutic ratio (20).

CONCLUSION

In conclusion, pelvic radiotherapy proves to be a valuable treatment for organ-confined prostate and early-stage endometrial
cancers, significantly enhancing survival rates and reducing recurrence. Although associated with moderate to severe side effects,
these are generally transient and manageable with current interventions. The study underscores the importance of advanced
radiotherapy techniques, such as IMRT and 3D CRT, which play a crucial role in minimizing side effects and improving patient
outcomes. Addressing fertility concerns through proper counseling before treatment is also essential, highlighting the need for a
holistic approach in patient care to maximize benefits and minimize risks associated with pelvic radiotherapy.
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