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Abstract

Introduction: Low anterior resection (LAR) is a standard surgical procedure for distal rectal carcinoma that allows creation of a
colorectal anastomosis, with anal sphincter preservation and permanent colostomy avoidance. Anastomotic leakage (AL) is a potential
complication of LAR present in 3% to 20% of cases leading to a significant increase in postoperative morbidity. AL represents a com-
munication between the intra luminal and extra luminal compartments caused by a violation of the integrity of the intestinal wall. The
risk factors of this procedure have been discussed and still remain a controversial issue. Prevention is the best management. Patients
with predisposing factors should be paid special attention.

Aim: Our objective was to identify and analyze the risk factors of anastomotic leakage after low anterior resection of rectal carcinoma.

Patients and methods: This study included all patients who underwent low anterior resection for rectal cancer at the Department
of Surgery of University Hospital Kaspela between 2011 and 2016.

Results: Low anterior resections were performed in 141 patients during the study period. Due to a positive air leak test on 16 patients,
a protective ileostomy was created and these patients were eliminated from the study. The sex distribution of the remaining 125 patients
was 69 men (55.2%) and 56 women (44.8%). The height of the anastomosis from the dentate line was 3.0 cm on an average (range 2.5
to 4 cm).

Conclusion: Anastomotic leakage remains the most feared and serious complication after low anterior resection surgery. The evidence
suggests that the main risk factors for anastomotic leakage at low anterior resection are the height of the anastomosis and the high ASA
score.
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INTRODUCTION

increase in postoperative morbidity.? AL is a communica-
tion between intraluminal and extraluminal compartments
of the intestinal wall caused by a violation of the integrity

Low anterior resection (LAR) is a standard surgical pro-
cedure for distal rectal carcinoma that allows the creation
of anastomosis and anal sphincter preservation.! Anasto-
motic leakage (AL) is a potential complication of LAR that
is present in 3% to 20% of cases, leading to a significant

of the intestinal wall in the zone of attachment between the
colon and the rectum.? There are still controversies over the
risk factors of this complication.* Prevention is believed to
be the best approach when close attention is paid to pa-
tients with risk factors.’
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AIM

Our objective was to identify and analyze the risk factors
for anastomotic leakage after low anterior resection for
treatment of rectal carcinoma

PATIENTS AND METHODS

This study includes all patients who underwent low anteri-
or resection for rectal cancer at the Department of Surgery
of University Hospital Kaspela between 2011 and 2016. The
patients were monitored from their hospital discharge day
to one month after.

In all patients, intestinal tract preparation and bow-
el cleaning was achieved using four sachets of “Fortrans”
Pre-operative corrections of the imbalance in fluids, elec-
trolytes and protein were accomplished, as well as pro-
phylaxis with low molecular heparin and antibiotics of the
cephalosporin group. Surgeries were performed by highly
qualified team of surgeons. Conventional LAR was per-
formed in 37 patients and laparoscopic LAR in 104 patients.
The surgical technique was consistent with the oncological
requirements. In all cases we performed a total mesorectal
excision (TME) with medial-to-lateral approach, low liga-
tion of the inferior mesenteric vessels and a partial or full
mobilization of the left flexure to reach the required colon
length avoiding the occurrence of tension on the anasto-
mosis. The distal rectum was divided by articulating Endo
GIA™ Articulating Medium/Thick Reload with Tri-Staple™
(Cincinnati, OH, USA) in laparoscopic surgery or with the
TA-45 TA™. Single use reloadable staplers and reloads were
used in conventional or laparoscopic assisted procedures.
All anastomoses were performed in termino-lateral fashion
using circular staplers No 29-32 depending on the diame-
ter of the intestine. Anastomoses were routinely tested with
an ‘air leakage test. In cases where the test was positive, a
protective ileostomy was performed, the defect was sutured
and these patients were excluded from the study. During
the post-operative period, patients were monitored daily for
the following clinical signs suggesting the presence of anas-
tomotic leakage: fever, increased WBC, abdominal pain,
prolonged post-operative ileus, tachycardia, and tachypnea,
increased secretion from abdominal drainages, elevation of
CRP (C-reactive protein) and renal function impairment.
Definitive signs of anastomotic leakage were established as
the presence of peritoneal irritation and/or extravasation of

Figure 1. Anastomotic dehiscence.

feces at the anastomotic site. In addition to physical exam-
ination and laboratory tests, x-rays, computed tomography
and endorectal ultrasonography were performed for visual
confirmation and assessment of the leakage (Fig. 1).

RESULTS

During the study period, low anterior resections were per-
formed in 141 patients. Due to a positive air leak test on
16 patients, a protective ileostomy was created and these
patients were excluded from the study. Of the remaining
125 patients, gender distribution was as follows: 69 males
(55.2%) and 56 females (44.8%). The height of the anas-
tomosis from the dentate line was 3.0 cm on the average,
varying from 4 to 2.5 cm. Of these patients, 41 (38.8%)
were referred to non-adjuvant chemo-radiation therapy.
Seventy-eight (62.4%) patients were smokers. The average
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Figure 2. Patients with anastomotic leakage.

BMI of the patients was 24.43. Perioperative blood loss
was on average 80 ml. A high ASA score was found in 27
patients (21.6%). Perioperative transfusion of blood and
blood products was required in 20 patients (16%). Anasto-
motic leakage was observed in 11 patients (8.8%) (Fig. 2).

The gender distribution in this group is as follows: 6
males and 5 females.

Anastomotic leakage most commonly occurred in pa-
tients with a risk factor combination of high ASA score

ASA+BMI hight+neadjuvant

therapy

gender+adverse event

Figure 3. Risk factors for anastomotic leakage.
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and a BMI> 27 and it was observed in 6 patients (54.5%)
distributed equally between males and females. In addition
to the height of anastomosis and smoking, non-adjuvant
chemo/radiation therapy was associated with an increased
risk of anastomotic leak in 3 patients (27.3%). Two patients
(18.2%) had a combination of anastomosis height, male
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Figure 4. Colon leakage score (From Dekker JW, Liefers GJ, de
Mol van Otterloo JC, et al. Predicting the Risk of Anastomotic
Leakage in Left-sided Colorectal Surgery Using a Colon Leakage
Score. Journal of Surgical Research 2011; 166(1).

gender and increased operating time> 200 minutes due to
intraoperative hemorrhage requiring perioperative trans-
fusion of blood products (Fig. 3).

DISCUSSION

Our results show that a high ASA score and the height of
anastomosis are the most common risk factors for anas-
tomotic leakage. Comorbidity as a factor for AL has been
supported by a number of studies that show a significant in-
crease in the incidence of anastomotic dehiscence in patients
presenting with more than two concomitant diseases.®

On the other hand, the height of anastomosis is an inde-
pendent predictor of AL. According to Vignali it is <7 cm,
Karanjia - <6 cm, Rullier - <5 cm, and Eriksen - <3 cm
from the dentate line. Rose et al.” reported AL complication
in 16.8% of cases at a distance of LAR less than 10 cm from
the dentate line.

The present study shows that anastomotic leakage is
more than twice as common in male gender. This is con-
firmed by some studies and is due to the narrow male pelvis
and poor visualization during dissection.®

Patients with intra-operative adverse events leading to
prolongation of the surgery, such as excessive blood loss re-
quiring preoperative blood transfusion and fecal contami-
nation of the abdominal cavity showed more than 4 times
an increased risk of developing AL.>1?

The question remains whether neo-adjuvant chemo-ra-
diation therapy can increase the risk of dehiscence in low
rectal anastomosis. Several studies have been published
reporting that it significantly increases the incidence of
AL.!! Other authors reported no difference in both patient
groups.'?13 In our study, non-adjuvant therapy was not ob-
served to be a major risk factor associated with anastomotic
complications.

A high BMI was a proven risk factor of anastomotic
complications, especially in combination with other risk
factors.'

Smoking as an element causing vascular wall damage
and other factors affecting blood vessel disorders such as
diabetes mellitus and atherosclerosis have a significant im-
pact on the severity of complications of low rectal anasto-
moses.!>16

Many systems including ‘colon leakage score” have been
developed for the assessment of the risk factors for anasto-
motic leakage and its prevention (Fig. 4).

CONCLUSIONS

Anastomotic leakage after low anterior resection remains
the most feared and serious complication of this surgery.
Based on our own experience with the procedure, we can
conclude that the main risk factors for anastomotic leakage
are the height of the anastomosis and a high ASA score.
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Pe3tome

BeegeHue: Huskas nepenusis pesexuns (HIIP) sBisgeTcs cTaHfapTHONM XUPYPrUYecKoii IPOLefypoit TPy JUCTANIbHO KapLinHOMe
MPAMOIT KHUILIKY, KOTOpas MO3BO/IsAET BBIIOIHATh KOJIOPEKTA/IbHbI aHACTOMO3, COXpaHssd aHa/IbHbI CHUHKTEp U m3beras MOCTO-
AHHOIT KonmocTtoMbl. HecocTosaTenbHocTh aHacTomosa (HA) aBnserca moreHumanbabiM ocnokHeneM HIIP, Bosuukaomum B 3-20%
CJIy4aeB, YTO MPUBOAUT K 3HAYMTEIBHOMY YBETMYEHNUIO ITOC/IEOIEPALIVIOHHOI 3abomeBaeMocTi. HA sBIIseTCs CBA3YIOLIMM 3BEHOM
Me>Xly BHyTPUIIPOCBETHBIMU U BHEIIPOCBETHBIMY KOMITAPTMEHTAM!, BBI3BAaHHBIMM HapyIIeHVeM LIe/IOCTHOCTY KUIIEYHOJ CTeHKIL.
DaxTOpbI pyCKa ABSIUCH IPEIMETOM 00CYXIEeHNA 1 BCE ellié MPefCTaB/IAT co00it ClIopHBIit Bonpoc. IIpodumakTika sBiseTcs ca-
MbIM 3 PeKTUBHBIM CIIOCOOOM HpeRyNpeXaeHNs pasBUTUA OCIOKHEHN. [TaljeHTl ¢ IpepacioaramuMu GakTopamy JOIKHBI
HaXOUTDLCS IIOJ IIPUCTATbHBIM HAO/TIOIeHIEM.

Llenb: Hamra mens cocTosia B TOM, YTOOBI MAEHTU(UIINPOBATH I IPOAHAIM3NPOBATh (GAKTOPHI PUCKA BOSHUKHOBEHNSI HECOCTOSI-
TeIbHOCTY aHACTOMO3a ITOCTIe HU3KOI IIepeHeNl pe3eKIUMU paKa MPAMOI KMIIKA.

MauuneHTbl N MeToAbl: B 5T0 nccenoBanme ObIIN BKIIOYEHDI BCe MALVIEHTDI, IePeHECIIIe HU3KYIO ePeIHIOI Pe3eKIIIO 110 I0BO-
Iy paKa IPsMOJT KMIIKM B OTAENCHIN XUPYPIUU IIPU YHUBEPCUTETCKOI KIMHMKe ,Kacrmena“ B mepuox ¢ 2011 mo 2016 rop.

Pesynbratbl: Huskue nepepHie pe3eKiym ObUIM BBIIOMHEHDI Y 141 maljyeHTa B Te4eHNe Iepyuoja CCIeS0BaHNsA. BBIULY OIOXN-
Te/IbHOI MHCYQLALIMOHHOI BO3/YIIHOI ITpo6bI (air leak test) 16 manmeHTaM ObUIa BBINOTHEHA 3aIMTHAS MIEOCTOMYIS, U 9TH TALVIEH-
THI ObIIV VICK/IIOYEHBI 13 MCCTIefoBanus. PaciipeesieHie o Moy cpeay OCTaBIIMXCA 125 ManueHToB cocTaBmio 69 Mys>xunH (55,2%)
u 56 xeHuuH (44,8%). Beicora PacIoNnoXeHNsa aHaCTOMO3a Hal 3y6an017[ JIMHMEN COCTaB/IANA B cpegHeM 3,0 cm (konebnercsa ot 2,5
10 4 cm).

3aknoueHne: HecocTosTenbHOCTD aHACTOMO3a OCTAETCSI Hanbojiee OMacHbIM U CEPbE3HBIM OC/IOKHEHVIEM ITOC/Ie HU3KOII TIepeIHeit
pesexuuy. [laHHbIE HOKA3bIBAIOT, YTO OCHOBHBIMM (PAKTOPAMM PICKA HECOCTOSITEIBHOCTI aHACTOMO3a [IPU HU3KOII IIEPEHEN pe3ek-
LMY SABJIAIOTCS BBICOTA PACIIONIOKEHNS aHACTOMO32 U BBICOKUIT KPUTEPUIT PUCKA O LIKane AMEPUKAHCKOrO 0011eCTBa aHECTE3MOTIO-
roB (ASA score).

KnwoueBble cnoBa

HECOCTOATENIPHOCTD aHACTOMO3a, HU3KaA NEPENHAA PE3EKI VA, TOTa/IbHAA ME3OPEKTYMIKTOMUA
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