
Colorectal cancer (CRC) is the third most com-

monly diagnosed cancer globally and the second

leading cause of cancer-related deaths.1,2 The global

burden of CRC is expected to rise owing to population

growth, aging, and the adoption of Westernized life-

styles in developing countries.2,3 Despite advance-

ments in diagnosis and treatment, CRC remains a ma-

jor public health concern, particularly among older

adults.3

In Taiwan, CRC is among the most prevalent cancer

types and the leading cause of cancer-related deaths.4,5

The incidence of CRC continues to increase, with con-

siderable improvements in treatment outcomes over

the past two decades.4,6 The age-standardized mortal-

ity rate of CRC in Taiwan has also increased, and the

rate of increase is higher in men than in women.6 Treat-

ment delays, especially among individuals with dis-

abilities, and the need for continuous follow-up after

treatment remain critical challenges.5

The incidence of CRC peaks in individuals aged

over 70 years.7,8 Older patients often experience frailty,

comorbidities, and functional dependency, which can
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Purpose. Colorectal cancer (CRC) is among the most prevalent cancers
globally. Many patients with CRC areaged > 75 years, but this group is of-
ten excluded from clinical trials. Consequently, existing trial results may
not be applicable to this group. This study evaluated long-term outcomes
in very old patients with CRC who underwent laparoscopic surgery.

Methods. This retrospective, observational study assessed the data of 384
patients who received laparoscopic surgical treatment for CRC between
January 2007 and December 2019. The patients were stratified into three

age groups: < 60 years (Group 1), 60-74 years (Group 2), and � 75 years
(Group 3). The primary outcomes measured were 5-year overall survival
(OS) and disease-free survival (DFS).

Results. The median follow-up time was 72 months (range 2-192 months),
with Group 3 having a significantly lower 5-year OS rate than did the other
two groups (92.7% in Group 1 vs. 84.0% in Group 2 vs. 69.2% in Group 3,
p < 0.001). No significant differences in 5-year DFS rates were observed
between the groups (84.7% in Group 1 vs. 82.7% in Group 2 vs. 81.7% in
Group 3, p = 0.437).

Conclusion. Despite the significant difference in OS, very old patients
with CRC who underwent laparoscopic surgery had a similar 5-year DFS
rate to younger patients.
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complicate treatment and increase postoperative mor-

tality and morbidity.9,10 Moreover, very old patients

with CRC are less likely to receive standard treatments,

including curative resection and adjuvant therapy, be-

cause of concerns regarding treatment tolerance and

concurrent health problems.7,10 Such undertreatment

may cause poorer outcomes and higher mortality rates

in this population.10

The benefits of laparoscopic surgery have been

demonstrated among older adults. Laparoscopic sur-

gery is associated with fewer complications, less blood

loss, shorter hospital stays, and better overall survival

(OS) rates when compared with open surgery.10,11 How-

ever, high-quality data on long-term CRC outcomes

in very old patients remain lacking, which poses sub-

stantial challenges to clinical decision-making and

treatment optimization in this population. The present

study evaluated long-term outcomes in very old CRC

patients undergoing laparoscopic surgery.

Patients and Methods

We conducted a retrospective, observational, sin-

gle-center study of 384 patients who received laparo-

scopic surgical intervention for CRC. The demogra-

phic and clinical data of these patients were prospec-

tively included in the database of our Colorectal Sur-

gery Department between January 2007 and December

2019.

Patients who were aged < 18 years, had stage IV

disease, underwent open surgery, or had synchronous

CRC were excluded from the study. Accordingly, we

included 384 patients with CRC who were aged > 18

years and underwent laparoscopic surgery with cura-

tive intent.

The patients were stratified into three age groups:

< 60 years (Group 1), 60-74 years (Group 2), and � 75

years (Group 3). The variables included in our analy-

sis were age, gender, anesthetic risk (according to the

American Society of Anesthesiologists [ASA]), pri-

mary tumor site, tumor size (according to the patho-

logical report), pathological staging, histologic grade,

lymphovascular invasion, and perineural invasion. The

surgical outcomes analyzed were surgical time, blood

loss, time to soft diet, duration of hospital stay, num-

ber of isolated lymph nodes, adjuvant chemotherapy,

postoperative morbidity (Clavien-Dindo class II-V),

5-year OS rate, and 5-year disease-free survival (DFS)

rate.

Data analysis was conducted using SPSS Statis-

tics software for Mac (IBM SPSS Statistics version

29, Chicago, IL, USA). Student’s t-test was used to

compare the means of quantitative variables. Pear-

son’s chi-square test was applied to compare qualita-

tive variables and mortality. Survival was analyzed

using the Kaplan-Meier method, and the curves were

compared using the log-rank test. A p value of < 0.05

was considered statistically significant.

Results

This study included the data of 384 patients with

CRC who underwent laparoscopic surgery with cura-

tive intent at Taipei Municipal Wanfang Hospital be-

tween 2007 and 2019. The demographic and clinical

characteristics of these patients are presented in Table

1. No significant differences in gender, body mass in-

dex, primary tumor site, histologic grade, lymphovas-

cular invasion, or perineural invasion were observed

between the groups. Groups 2 and 3 had a significantly

higher number of patients with ASA class III than did

Group 1 (18.6% and 39.4% vs. 4.8%, p < 0.001). More-

over, Group 3 exhibited a larger tumor size (4.19 �

2.12 cm) than did Group 2 (3.37 � 1.89 cm) and Group

1 (3.45 � 2.26 cm; p = 0.005). Significant differences

in pathological staging were observed among the groups;

Group 1 had a higher number of patients with stage II

disease (48.4%) than did Group 2 (43.6%) and Group

3 (27.9%; p = 0.005).

Surgical outcomes, the number of lymph nodes har-

vested, operation time, and blood loss were similar

among the three groups (Table 2). Group 3 exhibited a

significantly longer time to soft diet and longer dura-

tion of hospital stay than did the other groups. More-

over, the overall postoperative morbidity (Clavien-

Dindo class II-IV) was 14.06%. Postoperative mor-

bidity was significantly higher in Group 3 (21.2%) than

in Group 2 (13.5%) and Group 1 (8.9%; p = 0.005).
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Table 1. Demographic and clinical characteristics by group

Group 1

< 60 years

(n = 124)

Group 2

60-74 years

(n = 156)

Group 3

� 75 years

(n = 104)

p value

Demographic characteristics

Gender 0.246

Male 66 (53.2%) 90 (57.7%) 49 (47.1%)

Female 58 (46.8%) 66 (42.3%) 55 (52.9%)

BMI 23.83 � 3.65 24.54 � 4.02 23.99 � 3.50 0.461

Underlying disease

Diabetes mellitus 17 (13.7%) 35 (22.4%) 35 (33.7%) < 0.001 <

Cardiovascular disease 10 (8.1%)0 32 (20.5%) 42 (40.4%) 0.002

Pulmonary disease 9 (7.3%) 34 (21.8%) 30 (28.8%) < 0.001 <

CCI, median (IQR) 3 (2-4) 5 (4-6) 7 (6-8) < 0.001 <

ASA score

I 20 (16.1%) 2 (1.3%) 1 (1.0%)

II 98 (79%)0. 125 (80.1%)0 62 (59.6%) < 0.001 <

III 6 (4.8%) 29 (18.6%) 41 (39.4%)

Tumor characteristics

Primary site 0.100

Right-sided 32 (25.8%) 45 (28.8%) 40 (38.5%)

Left-sided 92 (74.2%) 111 (71.2%)0 64 (61.5%)

Tumor size (cm) 3.45 � 2.26 3.37 � 1.89 4.19 � 2.12 0.005

Pathological characteristics

Pathological staging 0.005

I 32 (25.8%) 36 (23.1%) 25 (24.0%)

II 32 (25.8%) 52 (33.3%) 50 (48.1%)

III 60 (48.4%) 68 (43.6%) 29 (27.9%)

Grade

Well differentiated 26 (21%)0. 28 (17.9%) 18 (17.3%) 0.663

Moderately differentiated 95 (76.6%) 126 (80.8%)0 82 (78.8%)

Poorly differentiated 3 (3.3%) 2 (1.2%) 4 (3.8%)

No. of examined regional LN 22.88 � 11.30 20.80 � 10.24 20.68 � 9.851 0.179

Lymphovascular invasion (%) 0.844

Positive 46 (37.1%) 62 (39.7%) 38 (36.5%)

Negative 78 (62.9%) 94 (60.3%) 66 (63.5%)

Perineural invasion (%) 0.152

Positive 41 (33.1%) 49 (31.4%) 23 (22.1%)

Negative 83 (66.9%) 107 (68.6%)0 81 (70.6%)

ASA: American Society of Anesthesiologists; BMI: body mass index; CCI: Charlson Comorbidity Index; LN: lymph node.

Table 2. Surgical outcomes by group

Group 1

< 60 years

(n = 124)

Group 2

60-74 years

(n = 156)

Group 3

� 75 years

(n = 104)

p value

Operative time (minutes) 235.86 � 73.33 257.15 � 92.00 249.08 � 76.78 0.100

Blood loss (ml) 24.09 � 3.54 24.41 � 4.15 023.70 � 3.346 0.112

Time to soft diet (days) 03.99 � 1.41 04.92 � 3.59 05.20 � 2.60 0.002

Hospital stay (days) 08.05 � 2.43 09.56 � 5.45 11.61 � 8.20 < 0.001 <

Morbidity (Clavien-Dindo II-IV) 11 (8.9%) 21 (13.5%) 22 (21.2%) 0.028

Median follow-up time: 72 months (range 2-192 months).



The median follow-up time was 72 months (range,

2-192 months). The 5-year OS rate was significantly

lower in Group 3 than in the other two groups (92.7%

in Group 1 vs. 84.0% in Group 2 vs. 69.2% in Group

3, p < 0.001; Fig. 1). No significant differences in 5-

year DFS rates were observed between the groups

(84.7% in Group 1 vs. 82.7% in Group 2 vs. 81.7% in

Group 3, p = 0.437; Fig. 2).

Group 3 exhibited a significantly higher non-CRC-

related mortality rate compared with the other groups

(Table 3). Pneumonia was the major cause of mortality,

followed by sepsis and respiratory failure (Table 4).
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Fig. 1. Overall survival by group.

Fig. 2. Disease-free survival by group.



Discussion

Patients with CRC aged � 75 years are considered

very old; the age of � 75 years is a generally accepted

cutoff point worldwide.12-15 Older patients with CRC

are often undertreated and receive suboptimal man-

agement compared with younger patients, despite evi-

dence suggesting that fit elderly patients can obtain

similar benefits from chemotherapy.16-18 Age-related

variations in the treatment of colon cancer have been

observed in several large databases. Older patients tend

to receive adjuvant chemotherapy for advanced dis-

ease and undergo elective surgery less often than do

younger patients.19 Patient preferences and general

concerns regarding comorbidities, performance status,

cognitive function, social support, and advanced stage

cancer at diagnosis have been reasons for not offering

aggressive treatment to older patients.20 In our study,

patients in Group 3 typically received oral rather than

intravenous chemotherapy. No patients in Group 3 re-

ceived adjuvant radiotherapy.

Older patients, particularly those aged > 75 years,

are often underrepresented in clinical trials, despite

constituting a substantial portion of patients diag-

nosed as having CRC. This underrepresentation is

primarily due to concerns regarding comorbidities,

functional status, and potential increased toxicity from

treatments, resulting in a lack of prospective data to

guide treatment decisions for older adults.16-18 The

lack of data from clinical trials creates challenges in

developing evidence-based guidelines for treating

older patients with CRC. Consequently, treatment

decisions often rely on data from younger, fitter pa-

tients, which do not necessarily apply to the older po-

pulation.21 Despite these challenges, studies have in-

dicated that fit older patients, similar to younger pa-

tients, can benefit from standard CRC treatments, in-

cluding surgery, chemotherapy, and targeted thera-

pies.13,14,22 Accordingly, proper patient selection, dose

adjustments, and close monitoring are crucial to achi-

eve positive outcomes.16

The results of the MRC FOCUS2 trial support the

use of reduced-dose chemotherapy in older adults and

frail patients with advanced CRC. The trial revealed
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Table 3. Mortality by group

Group 1

< 60 years (n = 124)

Group 2

60-74 years (n = 156)

Group 3

� 75 years (n = 104)
p value

Morbidity related to CRC 9 9 10

Morbidity unrelated to CRC 1 17 24
< 0.001

CRC: colorectal cancer.

Table 4. Causes of non-CRC-related mortality by group

Group 1

< 60 years (n = 1)

Group 2

60-74 years (n = 17)

Group 3

� 75 years (n = 24)

Pneumonia 1 3 9

Sepsis 4 4

Other cancer 5 1

Respiratory failure 1 3

Bone marrow disease 1 1

Upper gastrointestinal bleeding 1

Acute myocardial infarction 1

Out-of-hospital cardiac arrest 1

Heart failure 2

Arrhythmia 1

Meningitis 1

Stroke 1

End-stage renal disease 1

CRC: colorectal cancer.



that reduced-dose chemotherapy was nearly as effec-

tive as full-dose chemotherapy in terms of OS and

progression-free survival. This finding suggests that

reduced-dose chemotherapy could be an effective treat-

ment option with a lower risk of severe side effects for

older adults and frail patients.23 In our study, the ma-

jority of the patients with stage III disease in Group 3

received oral monotherapy with capecitabine or tegafur/

uracil (11.7% in Group 1 vs. 16.2% in Group 2 vs.

31.0% in Group 3, p = 0.004) or did not receive any

treatment (35.0% in Group 1 vs. 48.5% in Group 2 vs.

55.2% in Group 3, p = 0.004). The 5-year DFS rates

did not differ significantly among the patients with

stage III disease in the groups (78.3% in Group 1 vs.

76.5% in Group 2 vs. 62.1% in Group 3, p = 0.082).

Laparoscopic surgery has been demonstrated to

have particular benefits for older patients. This me-

thod is associated with fewer complications, less blood

loss, shorter hospital stays, and higher OS rates com-

pared with open surgery.10,11,24 Age alone is not a ma-

jor risk factor for poor postoperative outcomes. Stud-

ies have indicated that older patients can safely un-

dergo surgery for CRC with comparable outcomes to

younger patients, provided they do not have preopera-

tive symptoms, noncurative resection, lymph node

metastases, or other risk factors.25 Our results are con-

sistent with prior findings indicating that frail patients

are more likely to experience complications, a longer

time to soft diet, and longer hospital stays. Although

laparoscopic surgery has its merits, it does not fully

overcome the inherent challenges faced by older pa-

tients, such as increased postoperative complications

and delayed recovery. However, frailty does not ne-

cessarily affect long-term oncologic outcomes; this

implies that frail patients can achieve similar cancer

control benefits from surgery as nonfrail patients.26,27

These findings have implications for clinical practice

in that they can serve as a reference for implementing

tailored treatment strategies for older adults.

Several studies have indicated that older patients

(aged � 75 years) who underwent laparoscopic sur-

gery for CRC had poorer OS rates than did younger

patients. For example, a study reported a 5-year OS of

78.1% in older patients, compared with 92.9% in youn-

ger patients; the 5-year DFS rate was 86.9% in older

patients and 96.3% in younger patients, but this differ-

ence was nonsignificant.22 Another study observed

similar 5-year OS rates between older and younger

patients (65.8% vs. 81.8%) and similar long-term out-

comes in terms of recurrence-free survival (RFS) and

cancer-specific survival rates.28 Moreover, in another

study, no significant differences were observed in 5-

year RFS (74.0% vs. 85.2%, p = 0.091) or 5-year OS

(81.8% vs. 90.1%, p = 0.112) rates between patients

aged � 75 years and those aged < 75 years.29 Our study

observed a significantly poorer 5-year OS rate in

Group 3, possibly due to the significantly higher rate

of non-CRC-related mortality. The 5-year DFS rate of

this group did not differ from that in the other groups.

As mentioned, age does not necessarily affect long-

term oncologic outcomes while radical surgery re-

mains a crucial prognostic factor for colorectal cancer

survival.30-32 This may explain the comparable DFS

between groups despite older patients receiving lower

intensity and less frequent adjuvant chemotherapy.

Group had a relatively low number of patients

with stage III disease, and the patients in this group re-

ceived the least amount of adjuvant chemotherapy

compared with those in the other groups. Instead, the

patients in this group received oral chemotherapy or

did not receive any adjuvant treatment, possibly be-

cause older patients with advanced stage CRC were

reluctant to receive aggressive treatment. A similar

phenomenon has been observed worldwide. A study

using data from the Northern and Yorkshire Cancer

Registry revealed that older patients with CRC were

significantly less likely to receive surgery and adju-

vant chemotherapy than those aged < 60 years.33 Ad-

ditionally, a retrospective cohort analysis based on the

US National Cancer Database revealed that older pa-

tients underwent open surgery more often and received

chemotherapy and radiation therapy less often than did

younger patients.34

Our study has several limitations, including its sin-

gle-center, retrospective design and relatively small

sample size, which may limit the generalizability of

our findings to broader populations. Although data

such as living ability and function recovery are impor-

tant decision-making factors for elderly patients, this

study could not provide data about life quality.
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Conclusion

Despite having a higher ASA score and morbidity

rate, older patients (aged > 75 years) with CRC who

underwent laparoscopic surgery had a similar 5-year

DFS rate to younger patients. Further research is war-

ranted to optimize curative treatment for the growing

population of older patients.
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原    著

高齡大腸直腸癌患者接受腹腔鏡手術

的長期結果

王家威  林恩光  盧延榕  陳建信

臺北市立萬芳醫院  大腸直腸外科

目的  大腸直腸癌是全球診斷最多的癌症之一，但有相當部分患者年齡在 75 歲以上。
然而，大部分臨床試驗排除年齡大於 75 歲之病患。因此，臨床試驗的研究結論並不適
用於高齡患者。本研究的目的是評估接受腹腔鏡手術的高齡大腸直腸癌患者的長期結

果。

方法  本研究回顧了 2007 年 1 月至 2019 年 12 月期間在萬芳醫院接受腹腔鏡手術治療
的 384例大腸直腸癌患者。患者被分為三個年齡組：第 1組 < 60歲；第 2組 60-74歲，
第 3組 ≥ 75歲。主要結果是 5年總生存率和 5年無病生存率。

結果  本研究的中位追蹤時間為 72 個月。第 3 組的 5 年總生存率顯著低於其他兩組。
就 5年無病生存率而言，各組之間沒有統計學差異。

結論  儘管 5年總生存率有顯著差異，接受腹腔鏡手術的高齡大腸直腸癌患者的 5年無
病生存率與年輕患者相似。

關鍵詞  高齡 (大於 75歲)、大腸直腸癌、腹腔鏡手術、長期結果。


