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Abstract 
 
Background/Aim. The identification of risk factors could 
play a role in improving early postoperative outcome for rec-
tal cancer surgery patients. The aim of this study was to de-
termine the relationship between short-course preoperative 
radiotherapy (RT), serum albumin level and the development 
of postoperative complications in patients after anterior rectal 
resection due to rectal cancer without creation of diverting 
stoma. Methods. This retrospective study included patients 
with histopathologically confirmed adenocarcinoma of the 
rectum with the clinical stage of T2-T4 operated on between 
2007 and 2012. All the patients underwent open anterior rec-
tal resection without diverting stoma creation. Preoperative 
serum albumin was measured in each patient. Tumor location 
was noted intraoperatively as the distance between the infe-
rior tumor margin and anal verge. Tumor size was measured 
and noted by the pathologist who assessed specimens. Some 
of the patients received short-course preoperative RT, and 
some did not. The patients were divided into two groups 
(group 1 with short-course preoperative RT, group 2 without 
short-course preoperative RT). Postoperative complications 
included clinically apparent anastomotic leakage, wound in-
fection, diffuse peritonitis and pneumonia. They were com-
pared between the groups, in relation to preoperative serum 
albumin level, patient age, tumor size and location. Results. 
The study included 107 patients (51 in the group 1 and 56 in 
the group 2). There were no significant difference in age  

(p = 0.95), gender (p = 0.12) and tumor distance from anal 
verge (p = 0.53). The size of rectal carcinoma was signifi-
cantly higher in the group 1 than in the group 2 (51.37 ± 
12.04 mm vs 45.57 ± 9.81 mm, respectively; p = 0.007). The 
preoperative serum albumin level was significantly lower in 
the group 1 than in the group 2 (34.80 ± 2.85 g/L vs 37.55 ± 
2.74 g/L, respectively; p < 0.001). A significant correlation 
between the tumor size and the serum albumin level was 
found (p = 0.042). Overall, postoperative complications were 
observed in 13 (25.5%) patients in the group 1 and in 10 
(17.8%) patients in the group 2 without significant difference 
between the groups (p = 0.18). A significantly lower level of 
serum albumin was found in patients with postoperative 
complications and in those who died. A significant difference 
in anastomotic leakage occurrence between groups was 
found (p = 0.039). Male gender and the lower level of serum 
albumin were significant predictors for anastomotic leakage 
occurrence (p = 0.05 and p = 0.002, respectively), but pre-
operative RT had no significant impact on it. Conclusions. 
A lower serum albumin level, but not short-course of pre-
operative RT, was significantly associated with postopera-
tive complications development after rectal resection with-
out diverting stoma. 
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Apstrakt 
 
Uvod/Cilj. Identifikacija faktora rizika mogla bi biti važna 
za poboljšanje ranog postoperativnog ishoda kod bolesnika 
operisanih zbog karcinoma rektuma. Cilj ove studije bio je 
da se odredi odnos između kratkotrajne preoperativne radi-

oterapije (RT), vrednosti albumina u serumu i nastanka pos-
toperativnih komplikacija kod bolesnika podvrgnutih pred-
njoj resekciji rektuma zbog rektalnog karcinoma bez kreira-
nja protektivne stome. Metode. Ova retrospektivna studija 
obuhvatila je bolesnike sa histološki potvrđenim adenokar-
cinomom rektuma i kliničkim stadijumom T2-T4, operisa-
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nih u periodu 2007–2012. godine. Kod svih bolesnika uči-
njena je prednja resekcija rektuma otvorenim hirurškim pris-
tupom bez kreiranja protektivne stome. Kod svakog boles-
nika određena je preoperativna vrednost albumina u seru-
mu. Lokalizacija tumora zabeležena je intraoperativno kao 
udaljenost donje ivice tumora od analne ivice. Dimenziju 
tumora merio je i zabeležio patolog koji je pregledao reseci-
rane uzorke. Jedan broj bolesnika primio je kratkotrajnu 
preoperativnu RT, dok drugi nisu. Bolesnici su bili podeljeni 
u dve grupe (grupa 1 sa kratkotrajnom preoperativnom RT i 
grupa 2 bez kratkotrajne preoperativne RT). Postoperativne 
komplikacije: klinički evidentna dehiscencija anastomoze, 
infekcija hirurške rane, difuzni peritonitis i pneumonija, 
upoređivane su između grupa u odnosu na vrednost serum-
skog albumina merenog preoperativno, godine starosti bole-
snika, dimenzije i lokalizaciju tumora. Rezultati. Studija je 
obuhvatila 107 bolesnika (51 u grupi 1 i 56 u grupi 2). Nije 
bilo značajne razlike između grupa u godinama starosti (p = 
0,95), polu (p = 0,12) bolesnika, i udaljenosti tumora od 
analne granice (p = 0,53). Dimenzija rektalnog karcinoma 
bila je značajno veća u grupi 1 nego u grupi 2 (51,37 ± 12,04 
mm vs 45,57 ± 9,81 mm, p = 0.007). Vrednost preoperativ-
no merenog albumina u serumu bila je značajno niža u grupi 
1 nego u grupi 2 (34,80 ± 2,85 g/L vs 37,55 ± 2,74 g/L, p < 

0,001). Nađena je statistički značajna korelacija između di-
menzije tumora i vrednosti serumskog albumina (p = 0,042). 
Ukupno, postoperativne komplikacije zabeležene su kod 13 
(25,5%) bolesnika u grupi 1 i kod 10 (17,8%) u grupi 2, bez 
statistički značajne razlike između grupa (p = 0,18). Statisti-
čki značajno niži nivo serumskog albumina nađen je kod 
bolesnika sa postoperativnim komplikacijama i kod onih ko-
ji su umrli. Uočena je statistički značajna razlika u pojavi de-
hiscencije anastomoze između grupa (p = 0,039). Muški pol 
i niža vrednost serumskog albumina bili su statistički zna-
čajni prediktori pojave dehiscencije anastomoze (p = 0,05 
odnosno p = 0,002), dok kratkotrajna preoperativna RT nije 
imala statistički značajnog uticaja na njenu pojavu. Zaklju-
čak. Ustanovljena je povezanost nižih vrednosti serumskog 
albumina, ali ne i kratkotrajne preoperativne RT, sa nastan-
kom ranih postoperativnih komplikacija nakon resekcije re-
ktuma zbog rektalnog karcinoma bez kreiranja protektivne 
stome.  
 
Ključne reči: 
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postoperativni period; faktori rizika; albumin, 
serumski.

 

Introduction 

Colorectal cancer is a significant cause of morbidity and 
mortality and one of the most common malignant disease 
worldover 1. The actual treatment regimen for rectal cancer is 
en-bloc surgical excision of affected segment of the bowel 
with tumor-specific mesorectal excision. The importance of 
circumferential lateral spread in local disease recurrence led to 
the introduction of total mesorectal excision (TME) by Heald 
in 1982, which ensures resection of the complete mesorec-
tum 2–4. The adjuvant therapy, such as chemotherapy or irra-
diation may be used for more advanced rectal cancers 5. Ran-
domized studies have shown benefits of radiotherapy (RT) 
over surgery alone 6–8. Preoperative RT has some advantages 
over postoperative adjuvant RT that include: better local dis-
ease control, reduced therapeutic toxicity, increasing the pos-
sibility of sphincter preservation surgery, and better overall 
outcome in recently published studies 9–13. Short-course irra-
diation (25 Gy in 5 fractions) with immediate surgery is fre-
quent regimen in the preoperative treatment of patients with 
resectable rectal cancer 8, 14–16. However, there are concerns of 
neoadjuvant therapy effects on the early post-operative mor-
bidity 17, 18. Serum albumin has been considered as a marker of 
nutritional status 19, 20, but a number of studies consider it as an 
inflammatory marker rather than indicator of nutrition 21. Stud-
ies have shown its predictive value in surgery for colon can-
cer 22, 23, but still, there is a lack of such evidence in surgery for 
rectal cancer and its complications 24. 

Tumor size, in particular the maximal horizontal tumor 
diameter is an important prognostic parameter for patients 
with colorectal cancer. Whereas prognostic influence is 
strong within the colon, it appears to be of minor value 
within the rectum 25.  

A number of possible complications and the risk of pe-
rioperative mortality burden patients undergoing resection for 
colorectal cancer 26. Despite advances in surgical techniques, 
better understanding of the impact on preoperative bowel prepa-
ration, prophylactic antibiotics and better postoperative care, co-
lorectal surgery is associated with the mortality rate of 3% to 6% 
and morbidity of 20% to 40% 27, 28. The fact that colorectal can-
cer is a disease of the elderly, with only 5% of cases recorded 
among those below 40 years of age, even further complicates 
outcome 29, 30. The results of systematic review of the outcome 
of surgery for colorectal cancer in elderly patients showed a pro-
gressive increase of postoperative morbidity and mortality with 
advancing age 31. Wound infections, intra-abdominal abscesses, 
and/or anastomotic leakage are the most common complica-
tions. In literature data, there is a wide range of morbidity and 
mortality rates associated with anastomotic leakage 32. In the 
past, an incidence of anastomotic leakage varied from 3.4% to 
40% 33, 34. A clinical leakage rate after anterior rectal resection 
varies from 3% to 11%, and its occurrence depends on various 
factors 35–38. The advantages of diverting stoma after rectal re-
section are still under debate. Some authors propose creation of 
a diverting stoma only in low rectal resections, neoadjuvant 
chemoradiotherapy (CRT) and in patients with significant co-
morbidities, but others do not recommend a stoma at all 39–41. 
Late postoperative complications are functional derangements 
and incontinence, especially in patients with neoadjuvant 
RT 42, 43. Sexual and bladder functions may also be affected 
due to injury of autonomic nerves 44.  

The identification of risk factors could play a role in im-
proving early postoperative outcome. The literature (Medline, 
PubMed) has not conclusive data regarding postoperative 
complications between patients with and without short-course 
of preoperative RT without diverting stoma. 
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The aim of this study was to determine the relationship of 
preoperative serum albumin level and short-course preopera-
tive RT with the development of early postoperative complica-
tions in patients with anterior rectal resection immediately af-
ter RT without creation of diverting stoma. 

Methods 

This retrospective study included patients with elective 
oncological resection for rectal adenocarcinoma between 
January 2007 and December 2012 at the Clinic for General 
Surgery,  Military Medical Academy, Belgrade, Serbia. The 
study included all operated patients with histologically con-
firmed adenocarcinoma of the rectum with the clinical stage 
T2 to T4 (cT2-T4Nx disease) of the International American 
Joint Committee on Cancer (AJCC 6th edition) TNM classifi-
cation 45 who underwent anterior resection of rectal cancer 
without creation of a diverting stoma, with or without short-
course preoperative RT. Preoperative clinical staging was as-
sessed by physical and per rectal examination, and by various 
imaging modalities (computed tomography scan, magnetic 
resonance imaging, endoscopic ultrasound). The inferior tu-
mor margin was located no farther than 15 cm from the anal 
verge, measured by sigmoidoscopy. Preoperative serum albu-
min level was measured in each patient and a value noted one 
day before surgery was included in the study. Short-course 
preoperative RT included the total dose of 25 Gy administered 
in 5 fractions during 5 days according to the International 
Commission on Radiation Units and Measurements 50 guide-
lines 46. In the patients who received short-course preoperative 

RT rectal resection was performed within 2 to 7 days after RT. 
Every patient received preoperative mechanical bowel prepa-
ration and antibiotic prophylaxis (metronidazol 500 mg and 
ceftriaxone 2 g). In all the patients standard oncological ante-
rior resection of a rectum with TME (if tumor was located in 
the middle and low parts of the rectum), and partial mesorectal 
excision (if tumor was located in the upper part of the rectum) 
was performed by open approach with single or double sta-
pling anastomosis technique, without the creation of diverting 
stoma. Pelvic contact drain was placed in each patient. Tumor 
location was noted intraoperatively as the distance from the in-

ferior tumor margin to the anal verge. Tumor size was meas-
ured and noted by the pathologist who assessed specimens. 
The patients were divided into two groups (the group 1 with 
short-course preoperative RT followed by resection and anas-
tomosis and the group 2 with resection and anastomosis with-
out short-course preoperative RT). Postoperative complica-
tions included clinically apparent anastomotic leakage (the 
presence of stercoral contents to the pelvic contact drain), 
wound infection, diffuse peritonitis and pneumonia. If con-
servative treatment of the patients with anastomotic leakage 
failed, they were reoperated (Hartmann’s procedure in all of 
them). Postoperative complications were assessed between 
the groups, as well, in relation to preoperative serum albumin 
level, age, tumor size and tumor location.  

Statistical analysis was performed with SPSS software 
(Statistical package for the social sciences version 18.0, Chi-
cago, IL, USA). Mann-Whitney U-test, Student’s t-test and 
χ2-test were used to test the significance of differences be-
tween the two groups. Correlations between parameters were 
tested with Pearson’s correlation. Logistic regression was 
used to evaluate the influence of parameters on postoperative 
complications development. The results were expressed as 
median (range), mean ± standard deviation and number (%). 
P-values < 0.05 were considered statistically significant for 
all comparisons. 

Results 

Patient demographic data and clinical characteristic are 
listed in Table 1.  

 
Table 1     

Demographic and clinical data of the patients with rectal cancer 

Variable Group 1 
(n = 51) 

Group 2 
(n = 56) 

p value Total 
(n = 107) 

Age (years) 67 (27–89) 66 (28–83) 0.95 67 (27–89) 

Sex, male 31 (60.8) 42 (75.0) 0.115 73/34 
Clinical tumor stage     
       T2 2 (3.9) 9 (16.1)  11 
       T3 45 (88.2) 47 (83.9)  92 
       T4 4 (7.8) 0 0.007** 4 
Tumor distance from the anal verge(cm) 9 (4–15) 9 (5–15) 0.53 9 (4–15) 
Tumor size (mm) 51.37 ± 12.043 45.57 ± 9.811 0.007* 51 (26–72) 
Serum albumin (g/L) 34.80 ± 2.85 37.55 ± 2.74 < 0.001* 36 (27–43) 

Data are presented as median (range), mean ± standard deviation and number (%); *t-test for equality means, **χ2-test – statisti-
cally significant difference.   

 

The study included a total of 107 operated patients due 
to rectal cancer, 51 with short-course preoperative RT (group 
1) and 56 without it (group 2). The majority of patients had 
the T3 stage of rectal cancer in both groups, however only 4 
(3.7%) patients had the T4 stage (all in the group 1) with a 
significant difference between the groups (χ2-test 7.777, p = 
0.007). No significant difference in age (p = 0.95), gender (p 
= 0.115) and tumor distance from the anal verge (p = 0.53) 
between the groups was found.  

The size of rectal carcinoma was significantly higher in 
the group 1 (51.37 ± 12.04 mm) than in the group 2 (45.57 ± 
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9.81 mm), p = 0.007. The preoperative serum albumin level 
was significantly lower in the group 1 than in the group 2 (t-
test = -5.09, p < 0.001).  

Overall postoperative complications including anasto-
motic leakage (conservatively or surgically treated), wound 
infection, diffuse peritonitis and pneumonia were observed in 
23 (21.5%) patients; in 13 (25.5%) patients in the group 1, 
and in 10 (17.8%) patients in the group 2 without significant 
difference between the groups (p = 0.18). Postoperative 
complications are presented in Table 2. 

The overall postoperative mortality rate was 5.6% (6 pa-
tients). In the group 1, five (9.8%) patients died in the postopera-
tive period during hospitalization. Four of them died as 
consequences of postoperative complications (diffuse perito-
nitis), and one as consequences of acute pulmonary throm-
boembolism and respiratory failure. In the group 2 one (1.8%) 
patient died as consequences of severe pneumonia complicated 
by sepsis in the postoperative period. In a patient with anasto-
motic leakage and diffuse peritonitis who died a handsewn su-
ture on anastomosis was placed and diverting ileostomy was 
created as the second operation, with a subsequent Hartmann’s 
procedure as the third operation. In the other 3 patients with an-
astomotic leakage and diffuse peritonitis who died the Hart-
mann’s procedure was the second operation. No significant dif-
ference was found in the mortality rate between the groups (χ2 
3.242, p = 0.101). No relationship between age gender and 
overall occurrence of postoperative complications was found. 
However, tumor distance from the anal verge had the influence 
on the development of anastomotic leakage in all the patients (p 
= 0.026), mainly in those with anastomotic leakage conserva-
tively treated with success (p = 0.03). In comparison between 
the tumor stage and the overall postoperative mortality rate a 
significant difference was found. Of 4 patients with cT4 tumor 
stage 3 died, of the patients with cT3 tumor stage 2 died, and 
one patient died of those with tumor cT2 stage. A significant dif-
ference between tumor stage and postoperative mortality rate 
was found (p = 0,011). Preoperative serum albumin levels were 
significantly lower in the patients with postoperative complica-
tions. A lower level of serum albumin was found in the patients 
with anastomotic leakage who were operatively treated (p < 
0.001), in patients with anastomotic leakage treated conserva-
tively (p = 0.048), in the patients with postoperative peritonitis 
(p < 0.001), in the patients with wound infection (p < 0.001), in 
the patients with postoperative pneumonia (p < 0.001), as well 
in the patients who died (p < 0.001). Anastomotic leakage was 
observed in 12 (23.5%) of the patients (group 1), while conser-

vative treatment was successful in 5 of them. Seven patients 
with anastomotic leakage (group 1) required reoperation (Hart-
mann’s procedure in all of them). Four of those patients died of 
diffuse peritonitis (p = 0.101). There was a significant difference 
in anastomotic leakage occurrence between the groups (p = 
0.039). There were no patients with anastomotic leakage who 
required reoperation in the group 2 vs 7 patients in the group 1 
with a significant difference (χ2 8.224, p = 0.004), but without 
differences in conservatively treated anastomotic leakage be-
tween the groups (χ2 = 0.024, p = 1.0). 

 
Table 2  

Observed postoperative complications in both groups of patients 

Group 1 (n = 51) Group 2 (n = 56) Total (n = 107)Variable 
n (%) n (%) 

p value 
n (%) 

Anastomotic leakage – surgically treated 7 (13.7) 0 0.004 7 (6.5) 

Anastomotic leakage – conservatively treated 5 (9.8) 5 (8.9) 0.98 10 (9.3) 
Diffuse peritonitis 4 (7.8) 0 0.048 4 (3.7) 
Wound infection 14 (27.5) 8 (14.3) 0.092 22 (20.5) 
Pneumonia 5 (9.8) 2 (3.6) 0.254 7 (6.5) 

p – values are calculated for χ2-test. 

 

There were 22 (20.6%) patients with wound infection; 
14 (27.5%) patients in the group 1 and 8 (14.3%) patients in 
the group 2 without a significant difference between the 
groups (p = 0.92). Although there were more patients with 
postoperative pneumonia in the group 1, no significant dif-
ference between the groups was found (p = 0.254). A signifi-
cantly lower serum level of preoperatively measured albumin 
was found in the group 1 than in the group 2, p < 0.001. 

No significant correlation between preoperative level of 
serum albumin, patients age, tumor cT stage and tumor dis-
tance from the anal verge was found, while a significant cor-
relation between tumor size and the serum albumin level was 
found (p = 0.042). Male gender and a lower level of serum 
albumin were significant predictors of anastomotic leakage 
occurrence (p = 0.05 and p = 0.002, respectively), while 
short-course preoperative RT had no significant impact on it 
(Table 3).  

Table 3  
Statistics for the variables in the binary logistic regression 

equation (dependent variable – anastomotic leakage) 

95% C.I. for 
EXP(B) Predictors Sig. 

(p) 
Exp(B)* 

Lower Upper
Group 0.543 0.647 0.159 2.635 
Gender 0.054 0.186 0.034 1.028 
Tumor distance from the anal 
verge 

0.170 0.809 0.598 1.095 

Serum albumin level 0.002 0.691 0.549 0.870 
*Exp(B) – estimated odds ratio in binary logistic regression models.  
The variability is 38% (Negelkerke R Square), calibrated (Hosmer and  
Lemeshow test X² = 5.318; p = 0.723) with classification power of 86%. 

Discussion 

TME is the standard surgical treatment for rectal cancer 
in the distal two-thirds, and partial mesorectal excision for 
tumors in the proximal part of the rectum 3, 47. After imple-
mentation of short-course preoperative RT or long-course 
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CRT, local recurrence rates were reduced to less than 10%. 
However, only one trial demonstrated the overall survival 
benefit in patients with short-course RT 8, 48. In tumor stages 
T2-T4 and potentially curative resections (R0), short-course 
preoperative RT followed by immediate surgery could pro-
vide a lower local or systemic recurrence rate with accept-
able risks of the occurrence of postoperative complica-
tions 49. Also, the advantages of this regimen of neoadjuvant 
RT are lower costs and patient convenience, especially in 
older patients, such as in our study population. There were 
two reasons why some patients with advanced clinical T 
stage in our study population did not receive short-course 
preoperative RT: rectal cancer in the upper third of the rec-
tum and the absence of tumor penetration throughout the 
mesorectal fascia confirmed by endoscopic ultrasound and/or 
magnetic resonance imaging. Although there were a lot of 
patients in our retrospective review who did not receive 
short-course preoperative RT, it was a relatively small num-
ber if compared to the number of all the operated patients for 
rectal cancer in our institution in a 3-year duration period. 

There are no strong evidences that diverting stoma pre-
vents anastomotic leakage, however, it is certain that it re-
duces septic complications resulting from anastomotic leaka-
ge and the overall postoperative mortality rate 50. We in-
cluded only patients with rectal resection and no diverting 
stoma in order to evaluate the impact of short-course preop-
erative RT and the serum albumin level on early postopera-
tive complications.  

In our study the overall postoperative mortality rate was 
high (5.6%, 6 patients), but 4 of them died because of anas-
tomotic leakage and subsequent diffuse peritonitis. Compar-
ing the results of the Stockholm I trial 51, 52 that showed mor-
tality rate of 8% in the preoperative RT group vs 2% in the 
group without preoperative RT, we can agree that the TME 
for rectal cancer after short-course preoperative RT does not 
lead to an increase in the postoperative mortality rate. In the 
Stockholm III trial 53 a mortality rate in patients with short-
course preoperative RT followed by immediate surgery was 
0.8%, whereas in 75 patients with anterior rectal resection a 
stoma was created in 41% of them. In our study only patients 
without diverting stoma creation were included.  

Malnutrition in patients with rectal cancer is caused by 
several factors. Cancer-induced higher metabolism, reduced 
dietary intake and body nitrogen loss due to increased whole 
protein turnover can lead to cancer cachexia 54–57. Hypoalbu-
minemia is accepted to be a good malnutrition indicator in 
many studies involving the patients with cancer 58–60. Also, low 
serum albumin level is associated with poor tissue healing, de-
creased collagen synthesis in surgical wounds including gas-
trointestinal anastomosis 61–63. Explanation for why tumor size, 
but not the stage, is relevant to hypoalbuminemia still remains 
unknown. It is possible that large tumors cause more gastroin-
testinal symptoms, leading to poor nutritional intake and/or 
partial gut obstruction. Our findings showed a significant cor-
relation between the tumor size and the serum albumin level, 
but the preoperative level of serum albumin did not correlate 
with age, tumor cT stage and tumor distance from the anal 
verge. Also, statistical analysis showed that lower level of se-

rum albumin and tumor size were significant risk factors for 
postoperative complications following rectal cancer surgery. A 
preoperative serum albumin level was significantly lower in 
patients who developed postoperative complications. A sig-
nificantly lower serum albumin level and larger size of rectal 
cancer in the group 1 may contributed to the occurrence of an-
astomotic leakage in addition to irradiation related toxicity in 
this group of patients.  

It was reported that a significant difference was not 
found between patients with immediate surgery and patients 
with delayed surgery after short-course preoperative RT in 
terms of postoperative complications and reoperations. How-
ever, the patients with immediate surgery after short-course 
preoperative RT had a higher rate of postoperative complica-
tions 49, 53. In our study, there were no patients in the group 2 
who required reoperation. An increase in the anastomotic 
leakage rate after preoperative RT was observed by several 
authors, both after short-course and after long-course preop-
erative RT. A two to three fold increase in the incidence of 
anastomotic leakage is generally reported after RT64–66 which 
is roughly the result of our study, also. The necessity for re-
operation in our patients with anastomotic leakage in the 
group 1 may suggest that irradiation have more influence on 
anastomosis healing than serum preoperative albumin level. 
This could be supported by the fact that there were 5 patients 
in both groups with anastomotic leakage successfully con-
servatively treated and 7 patients in the group 1 who required 
reoperations with a significant difference (p = 0.004). How-
ever, logistic regression showed that independent factors for 
the development of postoperative complications including 
anastomotic leakage, were male gender and a lower level of 
serum albumin, but no irradiation. Anyway, it is certain that, 
low level of serum albumin, higher size of rectal cancer and 
short-course preoperative RT have influence on postopera-
tive complications occurrence.  

Our findings correlate with the two large population-
based prospective studies 58, 59. These studies reported that a 
decrease in serum albumin level from concentrations greater 
than 46 g/L to less than 21 g/L was associated with the expo-
nential increase in mortality rates from less than 1% to 29%, 
and in morbidity rates from 10% to 65%. Moreover, a lower 
level of serum albumin was a better predictor of some types 
of morbidity, especially sepsis and major infections. 

In gastrointestinal reconstructions after rectal resec-
tions, a significant difference in anastomotic leakage was 
not found in comparison between handsewn and stapled 
technique, but the level of anastomosis was important pre-
dictive factor for leakage 67, as confirmed in our study. We 
found that tumor distance from the anal verge influenced 
development of anastomotic leakage in all the patients (p = 
0.026). Surgical site infection, including wound infection in 
open colorectal surgery varies from 2% to 25% with a 
higher incidence rate in rectal surgery 67, 68. The preopera-
tive RT, steroids and stoma creation are associated with a 
higher rate of surgical site infection in rectal resection 69. 
Also, low serum albumin level may facilitate wound infec-
tion development 61, 63. Although we had more patients with 
wound infection in the group 1 than group 2 (27.5% vs 
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14.3%, respectively), but there was no significant differ-
ence between groups. Comparing our results with the re-
sults of the Stocholm III we had same incidence rate of 
wound infection. However, a higher incidence rate of 
wound infection in the Stockholm III trial of 28% vs the 
overall incidence rate of wound infection of 20.6% in our 
patients could be contributed by both preoperative irradia-
tion and stoma existence.  

The results of this study indicate that there was a signifi-
cantly increased rate of postoperative complications in the pa-
tients with lower serum level of albumin preoperatively.  

The rate of postoperative complications was also in-
creased in the patients with short-course preoperative RT, 
but without a statistical significance.  

The main disadvantage of this study is a relatively 
small number of patients and the lack of data including op-
eration duration, blood loss and blood transfusion which may af-
fect the occurrence of early postoperative complications.  

Conclusion 

Short-course preoperative radiotherapy did not sig-
nificantly increase the rate of postoperative complications, 
but a significantly higher rate of anastomotic leakage oc-
cured in the male patients and in the patients with a lower 
level of serum albumin. The patients with a lower serum 
albumin level had a significantly higher rate of postopera-
tive complications.  
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