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Introduction
In rectal cancer surgical resection is accepted to be the 

most effective treatment for localized malignant tumors but 
with considerable postoperative morbidity and mortality [1-3]. 
Colorectal cancer is the third most common causes of cancer –
related mortality [4]. The postoperative complication rates after 
rectal cancer resection ranging from 18% to 38% [5-10]. In the 
recent study Hendren and colleagues [5] showed as association 
between postoperative complications and omission in 
chemotherapy in stage III colon cancer patients. In this study the 
authors demonstrated that patients with complications have a 
significantly delay in chemotherapy > 60 days. Multiple patients’ 
factors have been found in same studies to contribute to delays 
chemotherapy: older age, the preoperative comorbidities [6-
11]. Multiple studies have demonstrated a negative effect in a 
delayed chemotherapy, but in the current literature, risk factors 
for delayer postoperative therapy in patients with colorectal  

 
cancer have not been were described. Same publications 
showed am improved survival in patients who have adjuvant 
chemotherapy within 8 weeks after resection [12-14,15]. In 
others studies a decrease in overall survival were observed in 
delayed postoperative chemotherapy (>12 weeks) [10,11,16,17].

Postoperative complications after resection for rectal cancer 
are associated with higher reoperation rate, prolonged hospital 
stay and with lower oncologic long-term outcome [18-20]. 
Decision recording adjuvant therapy after potentially curative 
surgery most be based on information about resected specimen 
and p TNM stabilization, together with pathological tumor 
characteristics. The aim of present study was to evaluate the 
effect of postoperative complications on survival in patients with 
rectal cancer and establish were there is a difference between 
minor and major complications following resection.

Abstract

Background: Same studies found that postoperative complications after rectal cancer resection influence the timing of chemotherapy. The 
relevance of severity of postoperative complications after rectal cancer resection with curative intent on survival/recurrence rates is a matter 
of controversy.

The aim: To investigate the import of postoperative complications on survival after curative resection for rectal cancer. The second objective 
was to show the risk factors for delays in chemotherapy and the consequence of delayed therapy on long –term survival.

Material and Methods: We investigated 177 patients with curative resection for rectal cancer between 2005-2015, operated in Ist surgical 
clinic. This study was a retrospective review with univariate analysis to identify risk factors for delayed chemotherapy. In the present study were 
included the patient’s category who underwent resection with primary curative intent were excluded all other cases with proctectomy for rectal 
cancer.

Results: Delays in chemotherapy > 8 weeks after resection were associated with postoperative complications worse local and distant 
recurrences rates and worse overall survival were observed in patients with chemotherapy > 8 weeks. In present study there was no significant 
difference between patients without complications, minor complications and major complications in terms of overall disease –free survival. Our 
study is retrospective and was performed at a single institution, and this is a possible limitation of this study.

Conclusion: After rectal resection with curative intent, the severity of postoperative complications according to Clavien classification 
system does not have significant effect of overall and disease – free survival. Our results shown that the presence of postoperative complications 
are risk factors for delayed chemotherapy.
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Methods
We reviewed patients with rectal cancer who underwent 

rectal resection between 2000-2015 in our surgical clinic. 
Rectal carcinoma was defined as tumors located between aval 
verge and 16 cm above it. The lower third rectum carcinoma 
were located between the aval verge and 8 cm, above between 
12-16 cm upper third [15,21]. All patients of this study 
underwent curative resection (R0 according to the nice AJCC 
[22,23], with macroscopically or microscopically no residual 
tumor. All surgical operations were open surgery, including 
Dixon resection, low anterior resection, abdominao - perineal 
excision and occasionally local excision in special situation (Tis, 
or contraindications for general anaesthesis in T1 tumors). In 
all tumors located in low or midl resection were performed a 
total mesorecatl excision (TME) and hight ligation of inferior 
mesenteric artery. In all tumors located at the upper rectal 
third we performed a partial mesorectal excision with a distal 
resection margin of 5 cm surrounded by mesorectum. In very 
low tumors and in presence of splincher invasion of the tumors 
the abdomino-perineal excision were indicated. Indications 
for chemotherapy was defined as CT image with lymph node 
involvement on histopathologicaly lymph node involvement, 
or the presence of tumor distant metastases. We analyzed 
the timing to postoperative chemotherapy, and we observed 
significant difference between patients with therapy. Delayer 
past 8 weeks (Figure 1).

P=0.001
Figure 1: postoperative adjuvant chemotherapy < 8 weeks, 
between 8-12 weeks and > 12 weeks and the influence on 
overall survival in rectal cancer patients.

In the statistical analysis were included: sex, age, tumor 
diameter , macroscopic tumor type, localization in rectal lumen, 
nice stage, pT, pN stage, differenced with groding, the presence 
of lymph node invasion, blood vessel invasion, in special vein 
invasion, neo- and adjuvant therapy, incidence of anastomotic 
leakage and the complications grad according to Clavien. In this 
study we recorded the thirty –day postoperative complications: 
all surgical infections with or without worent dehiscence, 
pulmonary embolia, reintervention, respiratory failure, acute 
renal failure, urinary tract infections, coma, strake delirium, 
cardiac arrest, myocardial infraction, deep vein thrombosis, 
postoperative bluding, blood transfusion, sepsis data for 30-ty 
day readmission, reoperation within 30 days, mortality.

Results

P=0.001
Figure 2: The role of infections in overall survival in rectal cancer 
from all patient’s population.

Table 1: List with patient’s dates, treatment.

Patients Dates Total n=17 (%)

Age

Median 60

Age < >65 years 105 (60)

Pathological stage

0 1%

I 17%

Ii 30%

Iii 30%

Iv 22%

Margine status

Negative 93%

Positive 7%

Chemotherapy Indicated

Yes 60%

No 40%

Stage CT diagnosis

I 7%

Ii 15%

Iii 45%

Iv 35%

Chemotherapy

Preoperative 15%

Postoperative 45%

Pre-/post-operative 10%

None 20%

Uniknown 10%

All complications 30%

Reoperation 6%

We analyzed 177 patients who underwent proctectomy for 
rectal cancer between 2000-2015. In table 1 there is shown the 
list with patient’s dates, treatment. Overall 78% of the patients 
presented with stage III, IV locally advanced rectal cancer and 
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were considering for chemotherapy. The overall complications 
rate was 30%. No difference was observed in complication 
rate between neoadjuvant chemotherapy and postoperative 
chemotherapy (31%). In 51% of complication surgical 
infections was the most common complications in patients with 
chemotherapy < 8 weeks and in patients reclived chemotherapy 
after 8 weeks, the infections rates were 54% of complications. In 
patients with delayed chemotherapy the most frequent infection 
was the deep organ surgical infection. In Figure 2 postoperative 
complications were associated with overall survival in all patients 
(177 cases). P= 0.012 In patients treated with chemotherapy and 
having postoperative complications, the medin survival was 120 
months (Figure 3).

Figure 3: TOverall survival in patients with/without complications 
with chemotherapy.

Figure 4: Kaplan-Meier curves for overall survival by grade of 
complications after resection of rectal tumors.

P= 0.014 Curative resection was performed in 67% op the 
resections. Minor complications (Clavien I+II) were identified in 
20% of the patients with 13 % of major complications (Clavien 
III + IV), within the first no days post surgery 3,5 % patients 
died (Clavien V). In 8,5 % of the resected patients we recorded 
anastomotic dehiscence (Figure 4). Univariate Cox regression 
analysis indicated age, tumors factors, adjuvant therapy, as 
significant factors to overall survival and disease-free survival. 
The mortality risk for patients is different in relation with 
age, 45% in patients older than 80 years, and in youngers 
than 65 years 72%. The incidence of local recurrence and 
postoperative chemotherapy at < 8 weeks, >8 weeks following 
surgery is shown in figure 5. At patients that received adjuvant 
chemotherapy on time the median time to local recurrence was 

196 months in comparation with 141 months in patients with 
delayed chemotherapy. The overall survival in patients having 
chemotherapy <8 wees and > 8 weeks shown a lower survival 
in patients with delayed chemotherapy: 76 months (Figure 6). 
These data shown worse disease-free and overall survival in 
patients with delayed chemotherapy >8 weeks.

Figure 5: postoperative chemotherapy and local recurrence 
after rectal resection for rectal carcinoma.

P=0,001.
Figure 6: Overall survival and timing of chemotherapy in present 
population overall survival. 

Discussion
Some studies shown that postoperative complications 

following rectal cancer surgery may not only affect short –
term survival but also long-term evolution [18,20,24,25]. Law 
et al. [18] & Khuri et al. [19], shown that the postoperative 
complications after colorectal surgery are one independent 
factor associated with survival. Nespoli et al described the 
influence of postoperative infections on long-term survival in 
resected colorectal cancer patients [24]. The aim of present 
study was to analyze the postoperative complications and the 
timing of chemotherapy in resected rectal carcinoma. We see 
a higher incidence of postoperative complications in patients 
with delayed chemotherapy >8 weeks after curative resection of 
rectal cancer. The most frequent complications after colorectal 
surgery in considered anastomotic leakage and the influence on 
long –term survival is discussed controversially [25,26]. Tumor-
free survival following postoperative anastomotic leakage is low, 
this result was reported by Kube et al. [25]. After beginning of the 
anastomotic leakage, the patients developed MSOF syndrome, 
cardio-pulmonary and renal complications and in some cases 
thromboembolic accidents. The study published by Kube et 
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al. [25] suggest that presence of anastomotic leakage after 
colon resection have severe complications caused by diffuse 
peritonitis, leading to SIRS with inflammatory cascade, release 
of proinflammatory cytokines and vascular growth factors and 
may promote tumor growth and dissemination [27,28].

The clinical manifestations and evolution in anastomotic 
leakage after rectal surgery is different in comparations with 
colon resection, because such severe sepsis is at times not 
seen in patients with leakage after rectal resection and the 
most frequent response is the localized inflammatory response 
[20,28-30]. Law et al. [18] demonstrated on influence of tumor- 
specific factors on survival rates, but not anastomotic lea on 
5-year cancer-specific survival after rectal cancer resection. 
It has been were established in the same studies that delaying 
chemotherapy in postoperative time, more than 8 to 12 weeks 
has worse overall survival after colorectal cancer resection 
[10,14]. Timmress et al. [31] reported on long-term survival 
after surgery that the need for intervine care therapy reflecting 
the presence of postoperative complications, bad a negative 
effect on long-term survival. Timmress et al. identified that the 
need for dialysis and APACHE II score, strongly influence by 
sever sepsis and are negative predicting factors.

In concordance with these results [31] our results the 
overall survival may be influence by the pathophysia logical 
sequela of sepsis in patients with Clavien III/IV complications 
rates. Of patients with postoperative complications those with 
delayed chemotherapy bad worse overall survival showing that 
delay of this therapy affects longer-term survival. Our results in 
concordance with other publications say that complications did 
not significantly affect overall survival at patients who received 
chemotherapy, but postoperative complications indirectly 
influence outcomes by leading to delays in chemotherapy. One 
limitation of our study is that represent a cohort study from 
a single center, another limitation could be the retrospective 
grading of complications. Our overall and disease – free survival 
rates compare were with others publishing studies [18, 20] 
reflecting a certain generalizability of our data. From our study 
and evaluation of the preoperative comorbidities, we revalue 
to show the influence of survival after resection. In the other 
board Ouellette et al. [32] reported that comorbidities have on 
real import the survival of patients with colorectal cancer, but 
in other authors research the presence of comorbidities was not 
influenced significantly the survival [33].

Conclusion 
Our study demonstrated an association between delayed 

chemotherapy > 8 weeks and postoperative complications at 
patients with curative rectal cancer and the influence on long-
term / evolution in these cases.
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