
126

Original Investigation/Orijinal Araştırma

©Copyright 2020 by the University of  Health Sciences Turkey, İstanbul Training and Research Hospital/İstanbul Medical Journal published by Galenos Publishing House.
©Telif  Hakkı 2020 Sağlık Bilimleri Üniversitesi İstanbul Eğitim ve Araştırma Hastanesi/İstanbul Tıp Dergisi, Galenos Yayınevi tarafından basılmıştır.

İstanbul Med J 2020; 21(2): 126-31

Amaç: Kırk yaş altı rektum kanseri olan hastalarda küratif 
cerrahi sonrası kısa ve uzun dönem sonuçları 50 yaş üzeri 
hastalar ile karşılaştırmaktır.

Yöntemler: Prospektif olarak tutulan veritabanından 
evre 4 hastalar dışlandıktan sonra 40 yaş altı (<40 grup) 
rektum kanseri olan hastalar ile 50 yaş üzeri (>50 grup) 
rektum kanserli hastalar 1:2 oranında patolojik evre 
bazında olgu-eşleştirme yöntemiyle demografik veriler, 
perioperatif veriler, onkolojik ve patolojik sonuçlar açısından 
karşılaştırıldı. Birincil sonlanım noktası beş yıllık sağkalım idi.  
Bulgular: Gruplar arasında cinsiyet dağılımı benzerdi (%59 
vs %52 erkek, p=0,468). <40 grupta daha yüksek oranda 
(%98 vs %71, p<0,001) neoadjuvan radyoterapi uygulanmıştı. 
<40 grubunda tümör dentate çizgiye daha yakın olup [3 (0-
15 cm vs 5 (0-15) cm, p=0,006] abdominoperineal rezeksiyon 
daha yüksek orandaydı (%39 vs %22, p=0,031). Laparoskopik 
operasyon (%72 vs %85, p=0,069), açığa geçiş (%7 vs %10), 
p=0.751), operasyon süresi (224±57 dk vs 210±62 dk, p=0,226), 
kanama [200 (10-1300) mL vs 200 (10-1500) mL, p=0,514], kan 
transfüzyonu (%30 vs %27, p=0,688), reoperasyon (%2 vs %2, 
p=0,999) ve 30 günlük mortalite (%2 vs %1, p=0,333) oranları 
ile hastanede kalış süreleri [7 (4-49) vs 7 (2-47) gün, p=0,25] 
benzerdi. Tümör diferansiyasyonu <40 grupta daha kötü olup 
(p=0,046) diğer patolojik parametreler benzerdi: çıkarılan lenf 
nodu [14 (0-53 vs 12 (0-43), p=0,172], malign lenf nodu [1 (0-
29) vs 1(0-11), p=0,616] ve invazyon oranları [0.09 (0-0,93) vs 
0,07 (0-0,82), p=0,762]. Kaplan-Meier analizi benzer oranda 
beş yıllık sağkalım oranları (%63 vs %60, p=0,052) gösterdi. 
Sonuç: Benzer tümör evreleri değerlendirildiğinden 40 yaş altı 
ve 50 yaş üzeri rektum kanseri olgularında sağkalım benzerdir. 

Anahtar Kelimeler: Rektum kanseri, genç hasta, sağkalım, sonuç 

ÖZABSTRACT

Introduction: The aim of the study is to compare the short and 
long-term outcomes after curative surgery for rectal cancer in 
patients under the age of 40 years and over the age of 50 years. 
Methods: A total of 46 patients with rectal cancer were retrieved 
from a prospectively designed database after the exclusion of 
stage 4 cases (<40 group). A case-match group (1:2) at similar 
stage was created among patients over 50 years of age (>50 
group, n=92). Demographics, perioperative information, and 
oncological and pathological results were compared between 
the groups. The primary outcome measure was 5 year survival. 
Results: The numbers of male cases were similar (59% vs 52%, 
p=0.468) between the groups. There were more patients who 
received preoperative radiation (98% vs 71%, p<0.001) in <40 
group related to the location of the tumor and intolerance 
to the treatment. The tumors were closer to the dentate 
line [3 (0-15) cm vs 5 (0-15) cm, p=0.006)] and the rate of 
abdominoperineal resection was higher (39% vs 22%, p=0.031) 
in <40 group. Laparoscopy (72% vs 85%, p=0.069), conversion 
to open surgery (7% vs 10%), p=0.751), operation time (224±57 
min vs 210±62 min, p=0.226), intraoperative bleeding [200 
(10-1300) mL vs 200 (10-1500) mL, p=0.514], requirement of 
perioperative transfusion (30% vs 27%, p=0.688), reoperation 
(2% vs 2%, p=0.999) and 30 day mortality (2% vs 1%, p=0.333) 
rates, hospitalization period [7 (4-49) vs 7 (2-47) days, p=0.25] 
were similar. Tumor differentiation was poorer (p=0.046) in 
<40 group, but other pathological parameters were similar 
between the groups: number of harvested lymph nodes [14 
(0-53) vs 12 (0-43), p=0172], number of malignant lymph 
nodes [1 (0-29) vs 1(0-11), p=0.616] and invasion rates [(0.09 
0-0.93) vs 0.07(0-0.82), p=0.762]. Kaplan-Meier analysis 
revealed similar 5 year survival rates (63% vs 60%, p=0.052). 
Conclusion: When similar tumor stages are considered, the 
survival is similar in rectal cancer patients below the age of 40 
years and over the age of 50 years.
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Introduction
Rectum is one of the most common locations for adenocarcinoma, and 

colorectal cancer (CRC) continues to present among the leading tumors 

in Western World and developing countries, causing mortality (1). Recent 

studies have revealed a significant increase in the incidence of CRC in 

young population occurring over the past two decades (2-4). A recent 

report from United States nationwide Surveillance, Epidemiology and 

End Results cancer registry has indicated an annual increment of 2.6% 

in rectal carcinoma at younger ages (5).  

The nature of CRC at younger ages may reveal several differences. 

Some have advocated that CRC at younger ages may have an aggressive 

histopathology and is diagnosed at more advanced stages (6). Several 

studies have shown that the rate of mucinous and signet-ring cell 

adenocarcinomas is higher in younger cases with CRC (7,8). Besides, there 

is conflicting information about survival with some studies suggesting 

a worse prognosis for young patients while other studies show no 

differences in long-term cancer outcomes among young and older cases 

with CRC (5,7,9,10). These contradictory reports may be related to the 

nature of the disease since younger people may have a more aggressive 

tumor behavior (9). Thus, current study aims to compare the short- and 

long-term outcomes of surgery in young (<40) and old (>50) patients in 

a case-match design considering the stages of the cancer. 

Methods

All consecutive patients under the age of 40 years, operated for rectal 

cancer at Kartal Training and Research Hospital between 2003 and 

2012 and Department of Oncological and Colorectal Surgery at Medipol 

University between 2012 and 2018, were retrospectively retrieved 

from our prospectively maintained database. A senior surgeon (MÖ) 

operated or supervised all procedures. Prior to the initiation of the 

data retrieval, the local ethics committee approved the content of 

the study (10840098-604.01.01-E21586). Because, there were no direct 

interactions with subjects and knowledge gained would not impact 

subject’s clinical care, informed consent was not obtained. Patients with 

stage four tumors were excluded from further analyses, and a total of 

46 cases under the age of 40 years were identified as the study group 

(group <40). A case-match analysis was completed with patients over 

50-year-old from the same database for the creation of the comparison 

group (group >50) considering similar stage distribution between 

the groups and in a 1:2 ratio (n=92). Patients who were operated for 

benign conditions or premalignant lesions including in situ carcinomas, 

those receiving a palliative procedure (such as a diverting colostomy 

or exploration of the abdominal cavity because of carcinomatosis) or 

those having an emergent resection were excluded from the study. If the 

intended laparoscopic steps were not completed laparoscopically and 

necessitated any unplanned incision or the extension of a previously 

made incision to allow direct visualization for continued dissection, they 

were defined as conversion.

These outcome measures were compared between <40 and >50 groups: 

demographics, concomitant diseases (hypertension, diabetes mellitus 

(DM), chronic lung disease, chronic obstructive pulmonary disease, 

cerebrovascular accident, chronic liver disease, chronic renal failure, 

previous malignancy), American Society of Anesthesia (ASA) scores, 

tumor location (distance from the dentate line), neoadjuvant radiation 

therapy, operation technique (laparoscopic, conventional), conversion 

rate and causes, operation type (abdominoperineal resection, low 

anterior resection), anastomotic technique (stapled, handsewn), 

additional organ resection, operation time, intraoperative bleeding, 

rate and amount of perioperative blood transfusion, complications, 

reoperations, length of stay, 30-day mortality, pathological results 

[differentiation, T and N stages (and number of tumor positive lymph 

nodes), number of harvested lymph nodes, vascular and perineural 

invasion, and survival. The primary outcome measure was 5-year 

survival].

Statistical Analysis

Data were analyzed by using SPSS 21.0 for Windows (Armonk, NY, IBM 

Corp). Results were given as percentages, mean with standard deviations 

or median and ranges. Quantitative and qualitative variables were 

compared with Student’s t-test, Mann-Whitney U test and chi-square 

(Pearson’s or Fischer’s Exact) tests, respectively. Kaplan-Meier analysis 

was used for survival analysis. A p value less than 0.05 was considered 

to be significant. 

Results

There were 46 and 92 patients and the median (range) ages were 35.5 

(24-40) and 63 (51-87) years in <40 and >50 groups, respectively. The 

number of male cases was similar. American Society of Anesthesiology 

score was higher and the number of patients with a concomitant disease 

was more in >50 group: hypertension [1 (2.2%) vs 34 (37%), p<0.001], 

DM [2 (4.3%) vs 19 (20.7%), p=0.012], chronic lung disease [0 vs 7 

(7.6%), p=0.095], chronic obstructive pulmonary disease [0 vs 7 (7.6%), 

p=0.095], cerebrovascular accident [0 vs 3 (3.3%), p=0.551], previous 

malignancy [0 vs 3 (3.3%), p=0.551] chronic renal failure [0 vs 2 (2.2%), 

p=0.552] and chronic liver disease [1 (2.2%) vs 0, p=0.333], in groups 

<40 and >50, respectively. The tumors were closer to the dentate line 

and there were more patients who received preoperative radiation in 

<40 group related to the location of the tumor and intolerance to the 

treatment (Table 1).

Most of the patients were laparoscopically operated and conversion 

rates were less than 10% and similar between the groups (Table 2). The 

causes for conversion were T4 tumor (n=2) and bleeding (n=1) in <40 

group and T4 tumor (n=5), bowel perforation (n=1), severe adhesions 

(n=1) and difficulty in creation of the anastomosis (n=1) in >50 group. 

A total of 29 cases required additional organ resection: vagina (n=5), 

bladder (n=2), uterus (n=1), and ovary (n=1) in <40 group and vagina 

(n=11), bladder (n=7), ovary (n=4), ureter (n=3), uterus (n=3), prostate 

(n=3) and small bowel (n=1) in >50 group. The rate of sphincter-

saving procedure was more in >50 group.  There were three patients 

necessitated a re-operation; one in <40 group for bowel obstruction and 

2 in >50 group for stoma prolapse or anastomotic leak. Two patients 
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(one in each group) died during the postoperative period because 

of pulmonary embolism or intraabdominal sepsis secondary to an 

anastomotic leak. Other perioperative measures, length of stay, and 

rates of complications, reoperation and 30-day mortality were similar 

between the groups (Table 2). Tumor differentiation was significantly 

poorer in <40 group, but other pathological parameters were similar 

between the groups (Table 3). Kaplan-Meier analysis revealed similar 

5-year survival rates (Figure 1).

Table 1. Demographics, patient-related information, tumor location and preoperative radiotherapy

Group <40 Group >50 p

Gender (male) (%) 27 (58.7) 48 (52.2) 0.468

ASA score (%) - - <0.001

 1 20 (43.5) 5 (5.4) -

 2 19 (41.3) 52 (56.5) -

 3 7 (15.2) 34 (37) -

 4 0 1 (1.1) -

Concomitant Diseases (%) 4 (8.7) 50 (54.3) <0.001

Tumor location* [median (range)] 3 (0-15) 5 (0-15) <0.001

Preoperative radiotherapy (%) 45 (97.8) 65 (70.7) <0.001

ASA: American Society of Anesthesia, *distance from the dentate line

Table 2. Perioperative measures including intra-operative information, complications and post-operative outcomes

Group <40 Group >50 p

Operation technique (%) - - -

 Laparoscopic 33 (71.7) 78 (84.8) 0.069

 Conventional 13 (28.3) 14 (15.2) -

 Conversion (%) 3 (6.5) 9 (9.8) 0.751

Operation type (%) - - 0.031

 Low anterior resection 28 (60.9) 72 (78.9) -

 Abdominoperineal resection 18 (39.1) 20 (21.7) -

Anastomotic technique* (%) - - 0.276

 Stapled 14 (50) 44 (62) -

 Hand-sewn 14 (50) 27 (38) -

Operation time (min) 224±57 210.3±62.2 0.226

Intraoperative bleeding [median (range)] (mL) 200 (19-1300) 200 (10-1500) 0.514

Requirement of transfusion - - -

 Number of patients (%) 23 (50) 31 (34.1) 0.355

 Amount (U) 0.5 (0-7) 0 (0-9) 0.099

Additional organ resection 7 (15.2) 22 (23.9) 0.237

Complications (%) - - -

 Surgical site infection 2 (4.3) 10 (10.9) 0.337

 Wound infection 2 (4.3) 5 (5.4) 0.999

 Evisceration 0 3 (3.3) 0.551

 Intra-abdominal abscess 0 4 (4.3) 0.301

 Urinary (fistula, retention, incontinence) 6 (13) 5 (5.4) 0.180

 Prolonged paralytic ileus 3 (6.5) 4 (4.3) 0.686

 Anastomotic leak* 2 (7.1) 5 (7) 0.999

 Hemorrhage 2 (4.3) 4 (4.3) 0.999

 Medical 1 (2.2) 3 (3.3) 0.999

 Overall 14 (30.4) 25 (27.2) 0.688

Length of stay [median (range)] 6.5 (4-49) 6.5 (2-47) 0.250

Reoperation (%) 1 (2.2) 2 (2.2) 0.999

30-day mortality (%) 1 (2.2) 2 (2.2) 0.999

*considers only patients who had anastomosis
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Discussion

Current study evaluates the outcomes of curative surgery in rectal cancer 

patients younger than 40 years old. It is a comparative evaluation and 

the comparison group is composed of those older than 50 years old. In 

order to strength the homogeneity, the case-match of the comparison 

group is completed considering the stage of the tumor, since rectal 

cancer tends to be at more advanced stage at the time of diagnosis in 

younger population (8). In addition, a single surgeon has operated or 

supervised surgery in all patients in both groups; thus, surgeon has a 

minor impact on the results and conclusions of this study. 

The patient and disease related measures are comparable between the 

groups. As expected, male gender rate is slightly higher in both groups, 

but the comparison between the groups does not reveal significance. 

Perioperative and pathological measures including operation time, 

intraoperative bleeding, requirement of transfusion, number of 

harvested lymph nodes are comparable between the groups. These 

findings make the conclusions of the postoperative outcomes and 

oncological measures more reliable. Besides -as expected- the rate of 

Table 3. Pathological outcomes

Group <40 Group >50 p

ypT stage (%) - - 0.696

 0 6 (13) 12 (13) -

 1 1 (2.2) 7 (7.6) -

 2 5 (10.9) 6 (6.5) -

 3 30 (65.2) 60 (65.2) -

 4 4 (8.7) 7 (7.6) -

ypN stage (%) - - 0.787

 0 20 (43.5) 38 (42.2) -

 1 16 (34.8) 36 (40) -

 2 10 (21.7) 16 (17.8) -

TNM stage (%) - - NA

 0 6 (13) 12 (13) -

 1 5 (10.9) 10 (10.9) -

 2 10 (21.7) 20 (21.7) -

 3 25 (54.3) 50 (54.3) -

Differentiation (%) - - 0.046

 Poor 8 (17.4) 5 (5.4) -

 Moderate 17 (37) 51 (55.4) -

 Well 12 (26.1) 16 (17.4) -

 Unknown 9 (19.6) 20 (21.7) -

Lymphovascular invasion (%) 14 (32.6) 28 (34.6) 0.822

Perineural invasion (%) 23 (53.5) 38 (46.3) 0.448

Number of harvested lymph nodes [median (range)] 14 (0-53) 12 (0-43) 0.172

Number of malignant lymph nodes [median (range)] 1 (0-29) 1 (0-11) 0.616

Lymph node invasion rate [median (range)] 0.09 (0-0.93) 0.07 (0-0.82) 0.762

*ypT stage: y- after neoadjuvant therapy, p- pathological evaluation, T - transmural invasion, **ypN stage: y- after neoadjuvant therapy, p- pathological evaluation,  
N-lymph node involvement

Figure 1. The 5-year survival rates after surgery were similar between the 
groups (62.7% and 59.8% in <40 and >50 groups, respectively, p=0.052)
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having a concomitant disease and consequently ASA score is higher in 
>50 group. It is an interesting finding that patients’ general condition and 
having additional diseases have not an impact on early postoperative 
results particularly on complication rates (data not shown). Thus, current 
study reveals that the postoperative complication profile may be similar 
in young and older patients.

Current study gives information about the nature of the rectal carcinoma 
in young population although the number of the patients and the case-
match design of the study limit the conclusions. The number of T4 
tumors and additional organ resections and the rate of preoperative 
radiotherapy show that the rate of advanced disease is probably higher 
in the studied population. In a recent study from SEER data has also 
revealed that the stage of the rectal cancer is more advanced in younger 
group between the ages of 20 and 39 years than in older patients over 
40 years of age (8). The actual reason for this characteristic is not known 
but may be related to the screening programs that begins at the age 
of 50 years or to the behavior of the tumor at younger age. The higher 
incidence of more aggressive histological subtypes may also have 
a genetic basis (1). Other pathological measures have driven forward 
that the nature of the tumor may be different in younger population, 
since several parameters linked to poor pathological features are more 
common in younger CRC patients. These include poor differentiation, 
and mucinous and signet-ring cell histology (7,8,11). Current data 
support this information since poorly differentiated cancer rate is 
significantly higher in <40 group. 

Several studies have advocated that the anatomic distribution of the 
tumor is moving to the rectum at younger ages (2,7,8). Two recent 
nationwide analyses have shown an increase in rectal cancer in patients 
under 40 years of age, while the incidence of colon cancer appears 
stable (8,12). Besides that, the location of rectal cancer (i.e. low, mid 
or upper) is extremely significant in routine practice since it is linked 
to the possibility of the sphincter preservation. However, whether or 
not the location of the rectal cancer and the operation type vary in 
younger population is not well studied. A recent single arm retrospective 
analysis on rectal cancer patients under 40 years of age has advocated 
that 87% of cancers are located at lower rectum, and two third of those 
necessitate an abdominoperineal resection (13). Current study has 
shown that tumors in younger patients are closer to dentate line, and 
consequently more often received an abdominoperineal resection than 
those over the age of 50 years. In our opinion, this may be a significant 
feature of rectal cancer at younger ages that has not been well analyzed 
in the literature, and has an impact on daily practice. 

The primary outcome measure in the current study is survival. There 
is conflicting information about survival in the literature. Several 
institutional and nationwide studies have revealed no statistically 
significant difference in survival between young and elderly patients. 
Although may be biased due to the limited number of patients, at least 
two retrospective single institutional analyses have shown that survival 
is not impaired in young patients despite aggressive histological features 
of tumors in these cases (6,9). In contrast, another study from University 
of Erlangen (7) has revealed statistically significantly worse overall and 
cancer-related survival rates in non-metastatic rectal cancer patients 
under the age of 50 years than in those over the age of 50 years; however, 

this information may be criticized to include stage four cancer cases. 
This particular issue is also investigated with SEER data twice. The first 
study in 2004 has analyzed 466 and 11,312 cases between the ages of 
20 and 40 years, and between the ages of 60 and 80 years, respectively, 
and revealed similar overall and stage-specific 5-year survival rates 
(5). In contrast, a recent analysis in 2015, comparing 1274 and 37,077 
cases between the ages of 20 and 39 years and over the age of 40 years, 
respectively, underlines a significantly shorter median survival in young 
cases (28 vs 31 months) (8). This study may be biased since the tumors in 
young cases are associated with advanced stages and worse histological 
features. Current study is significantly related to its case-match design 
considering similar stages in the groups. Although it may be criticized 
because of the limited number of patients particularly in the study 
group, no statistical difference has been revealed between the groups. 
Kaplan-Meier figure has shown a decrease in older patients after the 5th 
year of follow-up. In our opinion, this finding is probably not related to 
the cancer recurrence, but the higher age in the >50 group. Thus, as the 
current information is supporting the same information, we believe that 
survival is similar in rectal cancer patients below the age of 40 years and 
over the age of 50 years, when similar tumor stages are analyzed.

Current study has some limitations. The retrospective design of the 
study and small number of patients are the paramount limitations. The 
lack of a power analysis is making some results questionable including 
operation technique, degree of differentiation and survival; where the 
statistical analysis is borderline significant or borderline not significant.  
Another important limitation of the current study is the lack of disease-
free survival analysis, which would probably rule out the impact of age 
difference between the groups. Besides, in our opinion, the case-match 
design of the study considering similar stages and homogeneity of the 
groups still make the current information valuable.

Conclusion
Current study analyzes the perioperative measures and survival of 
rectal cancer patients younger than 40 years and older than 50 years, 
and reveals similar results. Because of the limitations in the study, 
and conflicting information in the literature, further investigations are 
needed. 
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