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INTRODUCTION

Carcinoma of the rectum is one among the quite common 
malignancies worldwide and it continues to be a major 
health-related concern in both the western world and the 
developing nations. Amongst them, the prevalence of rectal 
cancer is very high and it is the third most common cancer 
in male and second in women.1 The main treatment option 
available is surgery with or without radiotherapy. From quite 
a long-time surgery had been one of the main constituents of 
the multi-modality approach of the disease. Among surgical 

techniques, anterior resection (AR) and Abdominoperineal 
Resection (APR) are the two standard procedures followed 
worldwide.

Surgeons have to consider not only the surgical methods for 
treating low rectal cancer but also the QoL after surgery. The 
main factors determining the patient quality of life seems to 
be an operation technique, the level of resection, the pres-
ence of a stoma following surgery and whether the stoma 
is temporary or permanent. Injury to the nerves controlling 
bladder, bowel, and sexual organs, is a major concern during 
resection of rectal cancer. In addition to endpoints of can-
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ABSTRACT
Introduction: The prevalence of rectal cancer is very high and it is the third most common cancer in male and second in women. 
Objective: The present study aimed to compare Quality of life (QOL) parameters in patients who had undergone oncogenic 
resection of the rectum with three different surgical techniques i.e., Abdominoperineal Resection (APR), High Anterior Resection 
(HAR) and Low Anterior Resection (LAR) of the rectum. 
Methods: Patients were given the Short Form 36 (SF-36), The European Organization for Research and Treatment of Cancer- 
Quality of Life Questionnaire (EORTC QLQ)- C30 and C29 to fill at three-time points in their treatment (before surgery, 3 months 
and 6 months following surgery). The prospectively collected questionnaires were analyzed retrospectively. Results: On compar-
ing the SF-36 questionnaire, there was no significant difference between patients who underwent all three types of surgeries 
except for general health which was better in patients undergoing APR and HAR. While comparing EORTC-30 questionnaire, 
patient undergone APR did well in terms of physical functioning and emotional well-being, while those undergone HAR did well 
in terms of GI-related complaints. On Comparing EORTC-29 questionnaire, micturition complaints and perception of body image 
were worst for the patient undergoing APR as compared to LAR. 
Conclusion: Quality of life as against assumption to be better in patients who had undergone AR, but after overcoming the 
trauma of surgery and its immediate implications, patients who underwent APR behaved almost equivalent to patients who un-
derwent AR.
Key Words: Quality of Life (QOL), Rectal Cancer, High Anterior Resection (HAR), Low Anterior Resection (LAR), Abdominop-
erineal Resection (APR)
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cer such as survival and complications, comparison of QOL 
measurements are not widely used in clinical practice and 
the effect of different methods of surgery on the quality of 
life is not known.

A large number of studies had been performed so far looking 
into issues regarding the quality of life in patients operated 
for rectal cancer using standard techniques of AR and APR, 
however, the comparison between different surgical meth-
ods from QOL perspective is hardy available.2 In addition 
to helping patients evolve realistic expectations, it will help 
clinicians identify those for whom these interventions may 
be appropriate.

MATERIALS AND METHODS

The present study planned with the primary objective of a 
retrospective analysis of a prospectively collected Quality 
of Life questionnaires to compare Quality of Life (QOL) 
in patients who have undergone oncologic resection of the 
rectum with Low Anterior Resection (LAR), High Anterior 
Resection (HAR) and Abdominoperineal Resection (APR) 
surgical methods.

After taking prior approval from Institutional Ethics Com-
mittee, patients undergoing surgery for rectal cancer at Tata 
Memorial Hospital (TMH) between September 2010 to Sep-
tember 2012 were asked to enrol in the study. The patient 
was informed about the study details and those who were 
willing to participate in the study were given the Short Form 
36 (SF-36),3 the European Organization for Research and 
Treatment of Cancer (EORTC) QLQ-C30 and the EORTC 
QLQ-C29 questionnaires4 to fill at three-time points in their 
treatment (before surgery, 3 months and 6 months follow-
ing surgery). The forms were submitted and collected pro-
spectively during the hospital stay and subsequently at each 
follow-up visit. The collected questionnaires were retrospec-
tively audited. The questionnaires were self-administered in 
three languages – Hindi, Marathi and English.

The analysis of QOL data included all patients with local-
ized non-metastatic rectal cancer who were operated either 
upfront or post-neo-adjuvant chemoradiation at TMH. The 
excluded patients were who had two or more uncontrolled 
co-morbidities falling into the American Society of Anes-
thesiologists (ASA)5 category 3 or 4, patients whose disease 
was invading other pelvic or abdominal organs even after 
completion of neoadjuvant therapy (T4 tumours), patients 
who underwent simultaneous resection of metastatic disease, 
patients who were not able to fulfil regular follow-up sched-
ule, patients undergoing surgery for recurrent disease and il-
literate patients who were not able to read and understand the 
questionnaires.

The main outcome will be quality of life was assessed using 
the questionnaires of quality of life analysis - European Or-

ganization for Research and Treatment of Cancer (EORTC) 
QLQ-C30 and QLQ – C 29 and QLQ SF-36 questionnaire 
for comparison of study for improvement in physical, intel-
lectual/cognitive, emotional, and social domains scores.

Scales computed for each domain score were presented 
as mean (S.D), median. Group comparisons Low Ante-
rior Resection (LAR), High Anterior Resection (HAR) 
and Abdominoperineal Resection (APR) for rectal can-
cer were made using Analysis of variance or Kruskal 
Wallis test as per the distribution of the data. Change in 
scores from baseline to follow up visit were compared 
using Paired T-test or Wilcoxon signed rank-sum test as 
per the distribution of data. Categorical variables were 
analyzed using the Chi-square test or Fisher’s exact test. 
P-value < 0.05 was considered statistically significant.

RESULTS

During the study period of two years, a total of 176 patients 
were operated in TMH for carcinoma rectum of which QOL 
questionnaires filled by 75 patients were retrospectively au-
dited, wherein mean age of patients who had undergone APR 
was 49, LAR was 54 and HAR were 55. Male to female ratio 
on an average for all the arms was around 3-4 (Table-1).

Out of 25 patients in APR arm, 84% were stage 3 and 16% 
stage 2. In LAR arm, 76% were stage 3 and 24% stage 2 
and in the HAR arm 92% were stage 3 and 8% were stage 
2. Thus, on an average of 75 to 90% of patients belonged to 
stage 3 and 10 to 25% to stage 2. Mean follow up of patients 
was around 13 months. In the LAR arm, 16% of patient un-
derwent pre-op stoma, 36% of patients had a stoma at first 
and 20% at the second visit. In the HAR arm, 4% had a pre-
op stoma and 20% had a stoma at first and 12% second visit.

SF 36 Questionnaire was divided into 8 health domains, each 
domain containing a certain number of questions and a two-
step statistical analysis was done with the calculation of P-
value. An intergroup comparison was done at the first and 
second visit. At the first visit, there was a significant differ-
ence between physical functioning, patients who underwent 
low AR showing better results than who underwent APR and 
high AR, while at second visit there was no significant dif-
ference between patients who underwent all three types of 
surgeries except for general health which was better in pa-
tients undergoing APR and high AR. (Table 2 and 3).

EORTC-30 questionnaire was evaluated with 17 domains, 
again each containing a certain number of questions and P-
value was calculated. An intergroup comparison was done 
from first to the second visit. At the first visit, a significant 
difference was found for patients performing strenuous ac-
tivities and taking part in social activities which were both 
better in patients undergoing APR. There was also a signifi-
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cant difference in GI manifestations like appetite loss, con-
stipation and diarrhoea, with better appetite and less GI up-
set in patients undergoing APR. At second visit again patient 
has undergone APR did well in terms of physical functioning 
and emotional well-being, while those undergone HAR did 
well in terms of GI-related complaints like constipation and 
diarrhoea (Table 4 and 5).

EORTC-29 questionnaire was divided into 4 domains, 
with 15 questions considered as single items. Out of sin-
gle items, 7 questions were specific for complications 
regarding stoma and two regarding sexual dysfunction. 
Again, intergroup comparison at the first and second 
visit. While doing intergroup comparison at the first 
visit, micturition complaints were worst for the patient 
undergoing APR, while patients undergoing LAR com-
plained least. Similarly, patients undergoing APR had 
the worst perception of body image and those undergo-
ing LAR had best. Similar results were observed in the 
second visit as in first (Table 6 and 7).

DISCUSSION

Quality of life analysis following rectal cancer surgery is a 
sensitive issue among patients because of the implications 
of treatment on the physical, sexual and psychological status 
of patients. Though all patients were offered to fill the QOL 
forms, the compliance rate was 42%. This probably is due to 
the lack of better understanding by the patients regarding the 
value of such an audit or shyness on the part of the patient 
for not giving answers to certain questions related to sexual 
problems. 

Quite a few patients were unwilling to discuss issues regard-
ing their financial and social problems. Particularly questions 
regarding sexual dysfunction were largely avoided, however 
low response rates to sexual questions, have also been ob-
served elsewhere6,7 for rest of the questionnaire patient didn’t 
find much difficulty filling the questionnaire.

A study performed by Tsunoda et al. 8 on Quality of life after 
low anterior resection and temporary loop ileostomy con-
cluded that patient’s scores on the QOL questionnaires gen-
erally well improved after HAR; however, for the patients 
in whom LAR was performed, the physical and role func-
tioning scores before ileostomy closure were worse than the 
preoperative scores and generally improved after the closure 
of an ileostomy.

A study by Gervaz P et al. 9 stated that after one year of sur-
gery, APR patients showed significant improvement QOL as 
well as tumour-related symptoms; however, the body image 
remained significantly altered. The treatment-related side ef-
fects didn’t improve in the period considered. A meta-anal-
ysis was done by Cornish JA et al.10 of quality of life for 

abdominoperineal excision of rectum versus anterior resec-
tion for rectal cancer concluded that when comparing APR 
with AR, there were no differences in general QOL follow-
ing the procedures. Individualization of care for rectal can-
cer patients is essential, but a policy of avoidance of APR 
cannot currently be justified on the grounds of QOL alone. A 
study by Guren MG et al.11 concluded that although the rectal 
function was impaired in patients with low anastomosis, pa-
tients who had undergone AR had better QOL than patients 
who had undergone APR. A study by Gurumann et al.12  con-
cluded that patients undergoing APR have better QOL than 
patients undergoing AR and patients undergoing LAR have 
a lower QOL than those undergoing APR. Surgeons should 
pay close attention to QOL concerns of patients undergoing 
LAR.

CONCLUSION

Quality of life as against assumption to be better in patients 
who had undergone Anterior Resection, in the domains of 
physical and social functioning, but the effect was diluted 
when such patients faced more problems regarding gastro-
intestinal upset. At further follow-up, after overcoming the 
trauma of surgery and its immediate implications, patients 
who underwent Abdominoperineal Resection were adjusted 
to their perception as a social outcast and behaved almost 
equivalent to patients who underwent Anterior Resection.
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Table 1: Baseline characteristics of study population
APR LAR HAR

Total patients 25 25 25

Age (Mean) 49 54 55

Male 19 (76%) 18 (72%) 20 (80%)

Female 6 (24%) 7 (28%) 5 (20%)

UICC ClassificationStage 2 4 (16%) 6 (24%) 2 (8%)

UICC ClassificationStage 3 21 (84%) 19 (76%) 23 (92%)

Mean follow –up (Months) 9 14 16

Preop Stoma 20 (80%) 4(16%) 1(4%)

Postop Stoma (first visit) 11 (44%) 9(36%) 5(20%)

Postop stoma (second visit) 17 (68%) 5(20%) 3(12%)

Table 2: Inter-group comparison of SF-36 questionnaire at first visit
Domains APR LAR HAR P 

ValueMean Median SD Mean Median  SD Mean Median SD
Physical functioning 46.48 47 16.32 51.83 50.00 16.32 46.48 47.00 4.18 0.000
Role limitation due to 
Physical health

98.00 100 27.83 91.00 100.0 27.83 98.00 100.0 10.00 0.510

Role limitation due to Emo-
tional problems

89.33 100 28.08 90.66 100.0 28.08 89.33 100.0 30.00 0.551

Energy/Fatigue 50.00 50 6.91 50.40 50.00 6.91 50.00 50.00 6.29 0.617
Emotional wellbeing 55.04 56 7.70 53.12 56.00 7.70 55.04 56.00 7.85 0.202
Social functioning 69.50 75 17.99 70.50 75.00 17.99 69.50 75.00 12.01 0.340
Pain 74.60 77.5 20.80 71.10 77.50 20.80 74.60 77.50 16.27 0.636
General Health 62.00 60 12.24 55.00 60.00 12.24 62.00 60.00 5.59 0.141

Table 3: Inter-group comparison of SF-36 questionnaire at Second visit
Domains APR LAR HAR P Value

Mean Median SD Mean Median SD Mean Median SD

Physical functioning 98.84 100 31.16 87.20 100.0 31.16 98.84 100.0 4.43 0.582

Role limitation due to 
Physical health

100.0 100 33.13 86.00 100.0 33.13 100.0 100.0 0.00 0.056

Role limitation due to 
Emotional problems

100.0 100 21.51 93.33 100.0 21.51 100.0 100.0 0.00 0.168

Energy/Fatigue 50.20 50 4.85 50.60 50.00 4.85 50.20 50.00 4.67 0.897
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Domains APR LAR HAR P Value

Mean Median SD Mean Median SD Mean Median SD

Emotional wellbeing 56.48 60 6.11 58.24 60.00 6.11 56.48 60.00 6.76 0.761

Social functioning 89.00 100 15.08 88.00 87.50 15.08 89.00 100.0 14.12 0.898

Pain 95.40 100 7.07 96.40 100.0 7.07 95.40 100.0 12.92 0.106

General Health 73.40 70 14.73 63.80 65.00 14.73 73.40 70.00 8.38 0.034

Table 4: Inter-group comparison of EORTC-30 questionnaire at first visit
Domains APR LAR HAR P Value

Mean Median SD Mean Median SD Mean Median SD

Physical Functioning 53.07 53.33 10.80 54.93 53.33 8.45 59.73 60.00 9.71 0.04

Physical Functioning 1 48.00 44.44 10.00 52.00 55.56 8.91 57.33 55.56 11.86 0.01

Physical Functioning 2 60.67 66.67 16.58 59.33 66.67 11.86 63.33 66.67 13.61 0.66

Role of Functioning 70.00 66.67 18.63 62.67 66.67 15.43 72.00 66.67 16.47 0.11

Emotional Functioning 54.67 58.33 12.05 61.67 58.33 13.61 60.33 58.33 8.77 0.13

Cognitive Functioning 89.33 100.00 12.62 86.00 100.0 17.80 88.67 100.0 13.37 0.92

Social Functioning 55.33 50.00 14.21 73.33 66.67 12.73 77.33 83.33 11.67 0.00

Global Health Status 50.67 50.00 8.65 52.67 50.00 8.58 50.00 50.00 8.33 0.49

Fatigue 46.22 44.44 11.86 39.11 33.33 13.27 44.44 44.44 11.11 0.10

Nausea Vomiting 27.33 33.33 13.51 21.33 16.67 21.79 26.00 16.67 16.02 0.35

Pain 46.67 50.00 12.73 40.67 50.00 12.80 42.00 33.33 13.71 0.17

Dyspnoea 36.00 33.33 16.44 40.00 33.33 16.67 41.33 33.33 17.43 0.51

Insomnia 46.67 33.33 19.25 37.33 33.33 17.53 40.00 33.33 19.25 0.18

Appetite loss 42.67 33.33 18.05 33.33 33.33 16.67 46.67 33.33 16.67 0.03

Constipation 20.00 33.33 19.25 40.00 33.33 16.67 46.67 33.33 21.52 0.00

Diarrhoea 5.33 0.00 12.47 46.67 33.33 16.67 33.33 33.33 21.52 0.00

Financial 28.00 33.33 20.82 40.00 33.33 19.25 33.33 33.33 19.25 0.13

Table 5: Inter-group comparison of EORTC-30 questionnaire at Second visit
Second visit

Domains APR LAR HAR P Value

Mean Median SD Mean Median SD Mean Median SD

Physical Functioning 78.67 80.00 6.94 88.80 86.67 5.68 90.67 93.33 5.77 0.00

Physical Functioning 1 72.44 77.78 7.26 84.00 77.78 7.23 87.56 88.89 8.06 0.00

Physical Functioning 2 88.00 83.33 12.29 96.00 100.00 7.26 95.33 100.00 9.03 0.01

Role of Functioning 93.33 100.00 11.79 88.67 83.33 10.45 97.33 100.00 6.24 0.01

Emotional Functioning 81.00 83.33 11.16 90.67 91.67 6.94 88.00 91.67 7.64 0.00

Cognitive Functioning 98.67 100.00 4.61 99.33 100.00 3.33 100.00 100.00 .00 0.36

Social Functioning 67.33 66.67 11.26 97.33 100.00 6.24 98.00 100.00 7.33 0.00

Global Health Status 75.67 83.33 8.65 75.33 75.00 10.06 76.00 83.33 12.10 0.95

Fatigue 15.11 11.11 13.94 11.11 11.11 11.11 11.11 11.11 10.14 0.57

Nausea Vomiting 2.00 0.00 5.53 3.33 0.00 6.80 3.33 0.00 6.80 0.69

Pain 16.67 16.67 12.73 10.00 16.67 10.76 13.33 16.67 10.76 0.14

Dyspnea 10.67 0.00 15.87 8.00 0.00 14.53 9.33 0.00 15.28 0.82

Table 3: (Continued)
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Second visit

Domains APR LAR HAR P Value

Mean Median SD Mean Median SD Mean Median SD

Insomnia 17.33 33.33 17.00 6.67 0.00 13.61 10.67 0.00 15.87 0.06

Appetite loss 9.33 0.00 15.28 9.33 0.00 15.28 10.67 0.00 15.87 0.94

Constipation 6.67 0.00 13.61 6.67 0.00 13.61 0.00 0.00 0.00 0.06

Diarrhea 0.00 0.00 0.00 9.33 0.00 18.05 0.00 0.00 0.00 0.00

Financial 9.33 0.00 18.05 13.33 0.00 16.67 8.00 0.00 17.43 0.32

Table 6: Inter-group comparison of EORTC-29 questionnaire at first visit
First Visit

Domains APR LAR HAR P value 

Mean Median SD Mean Median SD Mean Median SD

Micturition 2.86 3.00 0.33 1.58 1.66 0.37 2.50 2.33 0.45 0.000

Pain 2.36 2.33 0.39 2.09 2.00 0.46 2.34 2.33 0.35 0.076

Blood or Mucus 1.72 1.50 0.45 1.76 2.00 0.56 1.98 2.00 0.52 0.188

Body Image 3.26 3.33 0.33 2.13 2.00 0.36 2.52 2.66 0.32 0.000

Table 7: Inter-group comparison of EORTC-29 questionnaire at Second visit
Second Visit

P valueAPR LAR HAR

Domains Mean Median SD Mean Median SD Mean Median SD

Micturition 1.61 1.66 0.31 1.08 1.00 0.14 1.32 1.33 0.22 0.000

Pain 1.46 1.66 0.34 1.33 1.33 0.36 1.50 1.33 0.77 0.453

Blood or Mucus 1.16 1.00 0.23 1.06 1.00 0.16 1.14 1.00 0.30 0.251

Body Image 2.24 2.00 0.49 1.33 1.33 0.36 1.81 1.66 0.40 0.000

Table 5: (Continued)


