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Impact of Age on Surgical and Oncological Outcomes of Colorectal Cancer 
in Saudi Arabia

Nouf Akeel, MD*

ABSTRACT
Colorectal cancer (CRC) is a leading cause of cancer-related morbidity and mortality worldwide. Understanding 
age-related differences in CRC presentation and outcomes is essential for optimizing care. This study aims to 
compare clinicopathological characteristics and oncological outcomes between elderly (>65 years) and younger 
patients undergoing CRC resection, and to identify predictive factors for post-operative morbidity and mortality 
in both groups. A retrospective study analyzed 238 patients who underwent curative resection for CRC from 2013 
to 2020. Demographic, clinical, surgical, and pathological outcomes were compared between the two age groups. 
Multivariate regression models were applied to assess the association between various factors and morbidity and 
mortality. A total of 85 (35.7%) cases were among individuals aged 65 years and older. Compared to younger 
patients, the elderly were more likely to be admitted to the ICU (58.8% vs 30.1%, p < 0.001) and receive intra-
operative blood transfusion (42.4% vs 25.5%, p = 0.011). In contrast, perineural invasion was more common 
in younger patients (25.2% vs 8.6%, p = 0.005). The overall survival (OS) was significantly higher in younger 
patients than in elderly patients. For elderly patients, post-operative morbidity was significantly associated with 
30-day post-operative blood transfusion, while mortality was predicted by N stage (pN), positive margins, intra-
operative blood transfusion, 30-day post-operative blood transfusion, cerebrovascular disease, and myocardial 
infarction. In comparison, mortality in younger patients was predicted by pN and total neoadjuvant therapy 
to the rectum. Elderly patients had poorer OS than younger patients, most likely due to other causes of death 
competing with cancer in this age group. Pre-operative risk optimization is crucial for addressing the factors 
associated with short-term and long-term outcomes.
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INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer worldwide. 
There were more than 1.93 million new cases of CRC and around 
0.94 million deaths related to this cancer in 20201. Although various 
reports suggest that there has been a recent decline in the incidence of 
CRC in the Western world, the incidence of CRC in the Arab world 
has continued to rise2,3. Saudi Arabia has a high incidence of CRC, 
reaching 20.5 cases per 100,000 population between 2012 and 20164. 
CRC is the most common malignancy in males and the second most 
common malignancy in females in the Saudi Population5. Local studies 
have shown a rising incidence of CRC in the younger population, yet 
almost half of patients are over 60 years of age6,7.

As the life expectancy has improved in the past few decades, the world’s 
ageing population has risen, with a consequent rise in the incidence of 
age-related cancers, including CRC8. Elderly patients are more likely to 
experience prolonged hospital stays and post-operative cardiovascular 
and pulmonary complications, wound infection, sepsis, higher re-
admissions, and mortality rates9-12. Frailty, nutritional deficiencies, 
and presence of comorbidities are believed to be some of the factors 
associated with adverse outcomes in older patients13. Elderly patients 
with a higher frailty score undergoing CRC surgery have been shown to 
have a higher 30-day mortality and worse 5-year survival as compared 
to elderly patients with a lower frailty score14. The effect of age on 
post-operative surgical outcomes of CRC surgery is often debated. 
Considering the increasing burden of CRC in the Saudi population, 
it becomes imperative to study the factors that determine the surgical 
and oncological outcomes in elderly patients. This study was therefore 

designed with the primary objective of assessing differences in 
clinicopathological characteristics and oncological outcomes between 
elderly patients (>65 years old) undergoing CRC resection and younger 
patients. The secondary objective was to examine the predictive factors 
for post-operative morbidity and mortality in young and elderly patients 
undergoing CRC resection.

METHODS
A retrospective study was conducted on patients who underwent 
treatment for CRC at King Abdulaziz University Hospital, Jeddah, 
Saudi Arabia, between January 2013 and June 2020. Approval for the 
study was obtained from the institution’s Research Ethics Committee 
(Reference No. 96 -25). The committee waived the informed consent 
requirement. The patients were identified from the operative list, and 
the data were extracted from the electronic medical charts. Patients of 
any age or gender with a histopathological diagnosis of CRC and TNM 
stage I, II, or III were included in the study15. Data on demographic, 
clinical, perioperative, and pathological details of the tumor were 
collected. The reported oncological outcomes were overall survival 
(OS), disease-specific survival (DSS), local recurrence (LR), and 
metastasis. Due to variability in documentation and missing data, 
several operative outcomes could not be reliably captured. Anastomotic 
leak and reoperation were the surgical complications consistently 
documented across the study cohort and were therefore selected for 
analysis. Among the non-surgical complications, the captured variables 
were myocardial infarction, venous thromboembolism (VTE), and 
urinary tract infection (UTI).
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The data analysis was performed using IBM SPSS Statistics (Version 
26.0, IBM Corp.) and R programming environment (Version 4.3.1) 
with the finalfit package (v1.0.2). Both descriptive and inferential 
statistics were employed. Continuous variables were expressed 
as mean ± standard deviation, while categorical variables were 
summarized as frequency and percentages. Comparison between 
elderly and young patients was performed using an independent-
samples t-test for continuous variables and a Pearson’s chi-square test 
for categorical variables. Yates’ continuity correction was applied to 
2×2 contingency tables when the expected cell count in one or more 
cells was less than five. Survival outcomes were analyzed using non-
parametric Kaplan-Meier estimators, stratified by age groups (<65 vs. 
≥65 years). Between-group differences in survival distributions were 
formally tested via the log-rank test. Multivariate Cox proportional 
hazards regression models were constructed to estimate hazard ratios 
(HRs) with 95% confidence intervals for survival outcomes. Similarly, 
multivariable logistic regression models were constructed to compute 
odds ratios (ORs) for post-operative morbidity. Statistical significance 
was defined as a two-tailed p-value < 0.05. 

RESULTS
A total of 238 cases met the inclusion criteria.  There were 85 cases 
(35.7%) among individuals aged 65 years and older. The elderly group 
had a higher prevalence of ASA class III (50.6% vs 32.75%) and class 
IV (3.5% vs 2.0%) compared to younger patients (p = 0.018). Elderly 
patients had higher rates of diabetes (52.9% vs 26.1%, p < 0.001) and 
pre-operative hypoalbuminemia (69.4% vs 52.6%, p = 0.017) than 
younger patients. Table 1 summarizes the demographics and baseline 
clinical characteristics of both CRC groups.

The most common site of the tumor was the left colon, which was 
present in 97 (40.8%) cases. At the time of diagnosis, 112 cases (47.1%) 
in both groups were stage III. There was no significant difference in 
tumor site (p = 0.082) or stage at presentation (p = 0.161) between 

Elderly N (%) Young N (%) Total N (%) P value 
Total N (%) 85 (35.7%) 153 (64.3%) 238
Age Mean (sd) 73.6 (6.3) 52.1 (8.6) 59.7 (13) <0.001

Gender Male
Female 

48 (56.5)
37 (43.5)

98 (64.1)
55 (35.9)

146 (61.3)
92 (38.7) 0.312

ASA

I
II
III
IV

1 (1.2)
38 (44.7)
43 (50.6)
3 (3.5)

9 (5.9)
91 (59.5)
50 (32.7)
3 (2.0)

10 (4.2)
129 (54.2)
93 (39.1)
6 (2.5)

0.018

Comorbidities 
Diabetes
Cerebrovascular disease
Respiratory disease

45 (52.9)
6 (7.1)
3 (3.5)

40 (26.1)
3 (2.0)
8 (5.2)

85 (35.7)
9 (3.8)
11 (4.6)

<0.001
0.105
0.782

Pre-operative albumin <35 mg/dl
> 35mg/dl

59 (69.4)
26 (30.6)

80 (52.6)
72 (47.4)

139 (58.6)
98 (41.4) 0.017

Pre-operative hemoglobin <12 g/dl
>12 g/dl

54 (63.5)
31 (36.5)

92 (60.1)
61 (39.9)

146 (61.3)
92 (38.7) 0.706

Baseline CEA <5 ng/ml
>5 ng/ml

39 (60.9)
25 (39.1)

72 (60.5)
47 (39.5)

111 (60.7)
72 (39.3) 1.000

Stage 
1
2
3

18 (21.2)
34 (40.0)
33 (38.8)

27 (17.6)
47 (30.7)
79 (51.6)

45 (18.9)
81 (34.0)
112 (47.1)

0.161

nCRT (rectum) 17 (77.3) 52 (89.7) 69 (86.2) 0.284
TNT (rectum) 5 (22.7) 18 (31.0) 23 (28.8) 0.648
Adjuvant chemotherapy 23 (29.1) 79 (54.1) 102 (45.3) 0.001 

Table 1. Demographics and clinical characteristics

ASA: American Society of Anesthesiologists, CEA: carcinoembryonic antigen, nCRT: neoadjuvant chemoradiotherapy, TNT: total neoadjuvant 
therapy

elderly and younger patients. Only 29.1% of elderly patients received 
adjuvant chemotherapy, compared with 54.1% of younger patients (p 
= 0.001). There was no significant difference between neoadjuvant 
chemotherapy (p = 0.284) and total neoadjuvant therapy given for 
rectal tumors (p = 0.648) in both age groups. The patient's age did not 
influence the surgical approach (p = 0.576), multi-visceral resection (p 
= 0.896), or the creation of a stoma (p = 0.611).

Among non-surgical complications, the incidence of myocardial 
infarction was significantly higher in elderly patients compared with 
younger patients (8.2% vs 2.0%, p = 0.048). Other non-surgical 
complications, including VTE and UTI, did not differ significantly 
between the two groups. The elderly patients were more likely to 
be admitted to the ICU (58.8% vs 30.1%, p < 0.001) and receive 
intra-operative blood transfusion (42.4% vs 25.5%, p = 0.011). 
Other operative outcomes, such as re-operation (p = 0.713), 30-day 
morbidity (p = 0.080) and mortality (p = 0.105), 30-day post-operative 
blood transfusion (p = 0.739), and post-operative ER visits during the 
first year (p = 0.852) did not show statistically significant differences 
between elderly and younger patients. The post-operative outcomes in 
patients undergoing CRC surgery are described in Table 2.

Younger patients showed more frequent perineural invasion (PNI) 
than elderly patients (25.2% vs 8.6%, p = 0.005). Other tumor 
characteristics—including size, differentiation, lymphovascular 
invasion, pathological T stage (pT), pathological N stage (pN), and 
positive tumor margins—were similar in both age groups (Table 3). 
The overall survival (OS) was significantly higher in younger patients 
than in elderly patients (96.6% vs 84.1% at 1 year, 84.9% vs 70.7% at 
3 years, and 82.9% vs 53.9% at 5 years, p < 0.0001). Disease-specific 
survival, LR, and metastasis did not show a statistically significant 
difference between the two age groups (Table 4, Figure 1). 

Results from multivariate regression analysis showed that 30-day 
post-operative blood transfusion was associated with morbidity 



Impact of Age on Surgical and Oncological Outcomes of Colorectal Cancer in Saudi Arabia

3136

Elderly N (%) Young N (%) Total N (%) P value 
Emergency resection 22 (25.9) 23 (15.0) 45 (18.9) 0.061

Surgical approach 
Open
Laparoscopy 
Laparoscopy converted

46 (54.1)
29 (34.1)
10 (11.8)

88 (57.5)
54 (35.3)
11 (7.2)

134 (56.3)
83 (34.9)
21 (8.9)

0.576

Multivisceral resection 9 (10.6) 14 (9.2) 23 (9.7) 0.896
Diversion (stoma) 27 (31.8) 55 (35.9) 82 (34.5) 0.611

Complications 

Anastomotic leak 
MI
VTE
UTI

10 (11.9)
7 (8.2)
4 (4.7)
19 (22.4)

15 (9.8)
3 (2.0)
2 (1.3)
25 (16.3)

25 (10.5)
10 (4.2)
6 (2.5)
44 (18.5)

0.347
0.048
0.242
0.332

Re-operation 5 (5.9) 6 (3.9) 11 (4.6) 0.713
ICU admission 50 (58.8) 46 (30.1) 96 (40.3) <0.001
30-day morbidity 18 (21.2) 18 (11.8) 36 (15.1) 0.080
30-day mortality 6 (7.1) 3 (2.0) 9 (3.8) 0.105
30-day pre-operative blood transfusion 18 (21.2) 20 (13.1) 38 (16.0) 0.147
Intraoperative blood transfusion 36 (42.4) 39 (25.5) 75 (31.5) 0.011
30-day post-operative transfusion 23 (27.1) 37 (24.2) 60 (25.2) 0.739

1-year post-operative emergency room visits 

0
1
2
>3

51 (60.0)
21 (24.7)
9 (10.6)
4 (4.7)

92 (60.1)
39 (25.5)
12 (7.8)
10 (6.5)

143 (60.1)
60 (25.2)
21 (8.8)
14 (5.9)

0.852

Table 2. Surgical data

MI: myocardial infarction, UTI: urinary tract infection, VTE: venous thromboembolism

Elderly N (%) Young N (%) Total N (%) P value 

Site 
Rectum
Right colon 
Left colon 

22 (25.9)
25 (29.4)
38 (44.7)

60 (39.2)
34 (22.2)
59 (38.6)

82 (34.5)
59 (24.8)
97 (40.8) 0.107

Size (cm) Median (IQR) 4 (3.0 to 6.0) 4 (2.5 to 5.3) 4 (3.0 to 5.5) 0.150

Tumor Differentiation
Well
Moderate
Poor

27 (32.1)
52 (61.9)
5 (6.0)

41 (27.9)
98 (66.7)
8 (5.4)

68 (29.4)
150 (64.9)
13 (5.6)

0.764

Mucinous pathology 15 (17.6) 22 (14.4) 37 (15.5) 0.631
Tumor deposits 17 (20.5) 30 (20.8) 47 (20.7) 1.000
Tumor perforation 8 (9.5) 9 (6.0) 17 (7.3) 0.463
Lymphovascular invasion 9 (10.8) 31 (21.4) 40 (17.5) 0.067
Perineural invasion 7 (8.6) 35 (25.2) 42 (19.1) 0.005

pT

T0
T1
T2
T3
T4

3 (3.5)
6 (7.1)
13 (15.3)
52 (61.2)
11 (12.9)

8 (5.2)
8 (5.2)
28 (18.3)
91 (59.5)
18 (11.8)

11 (4.6)
14 (5.9)
41 (17.2)
143 (60.1)
29 (12.2)

0.906

pN
N0
N1
N2

55 (64.7)
21 (24.7)
9 (10.6)

79 (51.6)
49 (32.0)
25 (16.3)

134 (56.3)
70 (29.4)
34 (14.3)

0.141

Number of harvested lymph nodes <12
>12

23 (27.1)
62 (72.9)

38 (24.8)
115 (75.2)

61 (25.6)
177 (74.4) 0.825

Positive margins 3 (3.5) 4 (2.6) 7 (2.9) 1.000
Positive radial margin (rectum)  1 (4.8) 3 (5.7) 4 (5.4) 1.000

Total Mesorectum Excision grading (rectum)
Complete 
Near complete
Incomplete

17 (81.0)
3 (14.3)
1 (4.8)

35 (87.5)
2 (5.0)
3 (7.5)

52 (85.2)
5 (8.2)
4 (6.6)

0.433

Table 3. Pathological characteristics

pT: pathological classification of the primary tumor according to the TNM staging system.
pN: pathological classification of regional lymph node involvement according to the TNM staging system.
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Elderly  Young p value
Probabilities (95% CI) Probabilities (95% CI)

Incomplete follow-up n (%) 1 (4.8) 3 (7.5)

Overall survival
1-year 84.14% (76.6-92.5) 96.6% (93.8-99.6)

<0.00013-year 70.7% (60.9-82.0) 84.9% (78.9-91.2)
5-year 53.9% (42.2-68.8) 82.9% (76.6-89.8)

Disease specific survival 
1-year 97.2% (93.5-100) 99.3% (98.0-100)

0.083-year 83.0% (73.8-93.3) 88.1% (82.6-93.9)
5-year 67.6% (55.1-83.1) 86.0% (80.0-92.5%)

Local recurrence-free survival 
1-year 84.9% (77.1-93.6) 86.8% (81.4-92.5)

0.923-year 72.1% (62.0-83.7) 72.3% (65.2-80.3)
5-year 66.9% (55.7-80.3) 66.3% (58.5-75.2)

Metastasis- free survival 
1-year 88.8% (81.8-96.5) 86.8% (81.4-92.5)

0.653-year 77.1% (67.5-88.2) 73.9% (66.8-81.6)
5-year 71.6% (60.4-84.9) 67.6% (59.8-76.4)

Table 4. Oncological outcomes

N (%) OR (CI 95%, p value)
Elderly
30-day post-operative transfusion 13 (56.5) 7.51 (1.71-36.88, p=0.009)
ICU admission more than one day 13 (46.4) 3.92 (0.85-18.56, p=0.077)
Cerebrovascular disease  4 (66.7) 4.47 (0.45-56.85, p=0.215)
Diabetes 14 (31.1) 2.40 (0.53-11.90, p=0.257)

Surgical approach Laparoscopy 2 (6.9)
Converted laparoscopy 1 (10.0)

0.39 (0.05-2.24, p=0.314)
0.10 (0.00-1.23, p=0.113)

Young
30-day post-operative transfusion 8 (21.6) 2.26 (0.66-7.41, p=0.184)
ICU admission more than one day 6 (23.1) 0.76 (0.15-3.94, p=0.738)
ICU admission 10 (21.7) 3.14 (0.76-11.42, p=0.090)

Table 5. Multivariable Odds Ratios for Post-operative Morbidity

Figure 1. Oncological outcomes (Kaplan-Meier curves)
a Overall survival

b Disease-specific survival
c Local recurrence-free survival

d Metastasis- free survival
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in elderly patients (OR: 7.51, CI: 1.71–36.88, p = 0.009). Table 5 
presents a multivariate regression model of the association between 
various clinical and operative factors and post-operative morbidity in 
both elderly and younger patients. Furthermore, the multivariate Cox 
proportional hazards model demonstrated that, in elderly patients, 
mortality was predicted by pN stage (pN) (HR: 4.41, CI: 1.73 - 11.21, 
p = 0.002), positive margins (HR: 8.53, CI: 1.62 - 44.88, p = 0.011), 
intra-operative blood transfusion (HR: 2.68, CI: 1.10 – 6.52, p = 
0.030), 30-day post-operative blood transfusion (HR: 3.57, CI: 1.29 – 
9.90, p = 0.015), cerebrovascular disease (HR: 8.00, CI: 2.30 - 27.85, 
p = 0.001), and myocardial infarction (HR: 8.59, CI: 1.70 - 43.49, p = 
0.009). In contrast, for younger patients, mortality was predicted by pN 
stage (HR: 21.14, CI: 1.95-228.70, p = 0.012) and total neoadjuvant 
therapy to the rectum (HR: 55.32, CI: 2.81–1089.91, p = 0.008). The 
multivariate Cox proportional hazards model for predicting mortality 
in elderly and younger patients is presented in Table 6.

DISCUSSION
This retrospective study assessed CRC treatment outcomes in 
patients aged 65 and older at a tertiary care center in Saudi Arabia. 
The results describe clinicopathological features, treatment, peri-
operative morbidity, and survival in elderly versus younger patients. 
The proportion of ASA III and IV classes was significantly higher in 
the older group. Elderly patients often needed emergency surgery for 
complications such as perforation, obstruction, and bleeding, though 
this was not statistically significant. Previous research links advanced 

N (%) HR (CI 95%, p value)
Elderly

pN N1 21 (24.7)
N2 9 (10.6)

4.41 (1.73-11.21, p=0.002) 
2.16 (0.43-10.86, p=0.352)

Positive margins  3 (3.5) 8.53 (1.62-44.88, p=0.011) 
Intra-operative Blood transfusion 36 (42.4) 2.68 (1.10-6.52, p=0.030)
30-day post-operative transfusion 23 (27.1) 3.57 (1.29-9.90, p=0.015)

Surgical approach
Open 46 (54.1)
Laparoscopy 29 (34.1) 
Laparoscopy converted 10 (11.8)

-
0.92 (0.35-2.43, p=0.871)
0.20 (0.04-1.02, p=0.053)

Cerebrovascular disease 6 (7.1) 8.00 (2.30-27.85, p=0.001)
Emergency resection 22 (25.9) 0.99 (0.37-2.66, p=0.990)
Myocardial infarction 7 (8.2) 8.59 (1.70-43.49, p=0.009) 
Reoperation 5 (5.9) 0.22 (0.05-1.02, p=0.053)
UTI 19 (22.4) 1.11 (0.41-2.97, p=0.838)
Young

pN N1 15 (30.0)
N2 6 (12.0)

21.14 (1.95-228.70, p=0.012)
2.01 (0.20-19.91, p=0.550)

Positive margins 2 (4.0) 1.04 (0.06-18.00, p=0.979)
ICU admission 18 (36.0) 0.36 (0.04-3.34, p=0.366)
Intra-operative Blood transfusion 15 (30.0) 2.87 (0.52-15.79, p=0.226)
30-day post-operative transfusion 23 (27.1) 4.16 (0.34-51.59, p=0.267) 

Surgical approach 
Open 27 (54.0)
Laparoscopy 18 (36.0)
Laparoscopy converted 5 (10.0)

-
0.36 (0.02-6.23, p=0.479)
0.31 (0.02-5.97, p=0.436)

Multivisceral resection 6 (12.0) 1.54 (0.09-27.35, p=0.769)
Diversion (stoma) 40 (80.0) 1.31 (0.08-20.12, p=0.848)
Baseline CEA >= 5 ng/ml 23 (46.0) 1.19 (0.19-7.50, p=0.854)
TNT (rectum) 16 (32.0) 55.32 (2.81-1089.91, p=0.008) 

Table 6. Multivariable Hazard Ratios for Overall Survival

TNT: total neoadjuvant therapy, UTI: urinary tract infection

age, frailty, and higher ASA classes with poorer surgical outcomes17,18. 
Additionally, emergency resection in older CRC patients specifically 
results in triple the morbidity and double the mortality19. In this study, 
diabetes and hypoalbuminemia were significantly associated with 
older age, likely due to longer disease duration and increased diabetic 
complications. Factors like frailty, poor nutrition, and reduced protein 
intake may also contribute to hypoalbuminemia in older patients20. 

Adjuvant chemotherapy was given to only 29.1% of elderly patients, 
compared with 54.1% of younger patients. However, this difference 
was not observed in neo-adjuvant therapy for rectal cancer. Consistent 
with these patterns, Sarasqueta et al.21 found that the use of adjuvant 
chemotherapy significantly decreases with advancing age in stage 
III colon cancer: specifically, 92% of individuals under 65 received 
chemotherapy, compared to 77% of those aged 65 to 80, and only 27% 
of those aged 80 and older. They noted a similar trend in the use of neo-
adjuvant chemoradiotherapy for locally advanced rectal cancer, with 
68% of patients under 65 receiving neo-adjuvant treatment, compared 
to 60% of those aged 65 to 80, and 42% of those over 80 years old21. 

Notably, the absence of comorbidities did not translate into increased 
adjuvant chemotherapy use in the elderly. Other factors such as 
cognition, functional status, and the patient’s and family’s perception 
of chemotherapy may also have contributed to decisions regarding 
adjuvant chemotherapy21. 

Among various tumor characteristics, PNI was significantly less 
common in the elderly (8.6% vs 25.2%). This finding aligns with 
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previous studies, which have shown PNI and lymph node involvement 
to be more common in younger patients, thereby suggesting the 
presence of more aggressive features compared to older age groups17,22. 
The 30-day post-operative mortality rate was 7.1%, and the overall 
morbidity was 21.2% in the elderly group; however, these results 
were not statistically significant compared to the younger population. 
Contrary to these results, a Swedish study observed a statistically 
significant difference in short-term mortality (3.2% vs 1.4%) and 
morbidity (14.4% vs 17.3%) between patients aged 70+ and 70-, 
suggesting a role for age in determining short-term surgical outcomes9. 
A systematic review found mixed results: six studies showed poor 
short-term outcomes, including 30-day mortality, in older patients, 
whereas two studies associated poor outcomes with younger age. In the 
remaining seven studies, no difference was observed23. Although the 
existing literature shows variation in the reported effect of age on short-
term mortality and morbidity, age appears to have a role in determining 
short-term outcomes after colorectal cancer surgery.

The comparison of surgical outcomes in younger and older age groups 
showed that ICU admission was required in 58.8% of cases in the 
older group. In contrast, only 30.1% of the younger group needed ICU 
admission. The ICU stay was also longer for older patients, which 
aligns with prior studies11,24. Cheng et al.25 observed longer hospital 
stays in the very elderly group, attributing this to higher rates of cardiac 
and pulmonary complications that prolong post-operative recovery. 

However, other studies report differences in ICU admission rates and 
durations, which may depend on patients' overall condition, cancer 
stage, organ failure, available resources, surgeon’s discretion, and 
hospital policies26,27. 

Older patients required intra-operative blood transfusions more often 
(42.4%) than younger ones (25.5%). Tamini et al.28 found that older 
patients were more likely to require peri-operative blood transfusion, 
with a higher median age among those who received transfusions. 
Anemia necessitates transfusion and contributes to poor outcomes29. 

Peri-operative transfusion worsens overall survival and surgical 
complications. A meta-analysis showed that transfusion in CRC 
patients is linked to poorer DSS and higher risks of infectious and 
cardiopulmonary complications, anastomotic leak, and re-operation30. 

The inflammatory mediators associated with blood transfusion and 
their effect on immunosuppression are primarily responsible for poor 
outcomes in patients receiving peri-operative blood transfusion30,31.

The 5-year OS rate was 53.9% in the elderly, significantly lower 
than the 83% rate observed in younger patients. Notably, there is a 
marked decline in survival observed after three years among the elderly 
(70.66% at year 3, 53.89% at year 5), suggesting that other causes of 
death compete with cancer in this age group. Similarly, a comparable 
trend is noted in DSS for elderly patients (83% at year 3, 67.65% at 
year 5). However, in contrast to OS, there is no statistically significant 
difference in DSS between elderly and young patients. The steep 
decline in DSS among elderly patients may be attributed to differences 
in tumor biology, less aggressive treatment, and reduced surveillance. 
Nevertheless, there is a controversy regarding the effect of age on the 
prognosis of CRC, which demands further exploration to study the 
latest trends to fully comprehend its effect on disease outcome. 

The presence of LR and distant metastasis did not significantly differ 
between the two age groups in the present study. In contrast, a previous 
study showed that recurrence-free survival was higher in the younger 
age group than in older cases (86.7% vs. 74.2%, p = 0.009)33. In 
pT3 and pT4 CRC, mortality rates were significantly higher in older 
patients; however, recurrence and distant metastasis rates did not 

differ significantly compared with younger patients34.  Consistent with 
these reports, another study also found that the frequency of distant 
metastasis did not differ between younger and older age groups35. 

Overall, although the effect of age on OS in CRC patients is well 
documented, conflicting evidence exists regarding its role in local 
recurrence and distant metastasis.

Total neo-adjuvant therapy and pN1 disease, both indicators of 
advanced disease, were significant predictors of mortality in young 
patients. In contrast, predictors of mortality in older patients included 
cerebrovascular disease, pN1 disease, positive margins, intra-
operative and post-operative blood transfusion, and myocardial 
infarction. Additionally, in older individuals, post-operative blood 
transfusion significantly predicted morbidity. In a previous study 
of patients undergoing colorectal surgery, age over 75 years, higher 
ASA class, pre-operative sepsis, ICU admission, and post-operative 
complications were associated with 30-day mortality. Similarly, post-
operative morbidity was related to re-operation, higher ASA class, ICU 
admission, and longer length of stay36. Alhassan et al.37 also found that 
pre-operative hypoalbuminemia, emergency procedures, higher ASA 
class, and prolonged operative time were significant predictors of 
post-operative morbidity. Based on the findings of the present study 
and the existing literature, surgical outcomes in colorectal cancer are 
multifactorial. Nevertheless, this study highlights several common 
factors that influence surgical outcomes in both younger and older 
patients.

Along with its retrospective design, this study has several limitations. 
A key concern is selection bias, as only the healthy elderly patients 
were offered curative resection, possibly underestimating surgical 
morbidities in this age group. While we evaluated comorbidities and 
ASA scores, we did not assess functional status, frailty, or cognitive 
function, which may have provided better insight into the relationship 
between the patient’s physical condition and the surgical outcome. 
The effect of post-operative morbidity on oncologic outcomes 
should be interpreted cautiously, as the study did not examine several 
complications. Lastly, this study was conducted at a single academic 
tertiary center, limiting broader applicability. Thus, these results should 
be viewed carefully. Future efforts should focus on implementing 
geriatric and functional assessments to optimize peri-operative care 
and reduce ICU admissions and transfusions.

CONCLUSION
This study highlights significant age-related differences in 
clinicopathological features, treatment patterns, and long-term 
outcomes among patients with colorectal cancer undergoing 
curative resection. Although elderly patients had similar short-
term surgical outcomes compared to their younger counterparts, 
they experienced lower 5-year OS. These findings underscore the 
importance of comprehensive pre-operative evaluation and of 
optimizing modifiable risk factors.
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