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ABSTRACT

Objective: The effect of stapler use on anastomotic leakage (AL) is uncertain in right hemicolectomy and ileocolic anastomosis. In this study,
the effect of hand -sewn or assisted anastomosis performed in our center on anastomotic leakage will be investigated and short-term
mortality results will be presented.

Method: The present study was planned as a retrospective review of the medical charts of patients who underwent right hemicolectomy and
an ileocolic anastomosis for the treatment of right colon cancer. Patients 18 years and older, elective surgeries were included in the study.
Emergency surgeries were excluded. lleocolic anastomosis performed with staples or using hand-sewn technique was recorded. Anastomotic
leakage and mortality rates at 1., and 6. postoperative months were compared.

Results: Of the 101 patients who underwent right hemicolectomy for a right colon adenocarcinoma, 66 (65.3%) underwent hand-sewn
anastomosis and 35 (34.7%) ileocolic anastomosis using staplers. Anastomotic leakage developed in one patient (1.5%) in the hand-sewn
group and in two patients (5.7%) in the stapled anastomosis group, although the difference was not statistically significant (p=0.23). Mortality
rates at 1 month and 6 months did not differ significantly between the groups.

Conclusion: The present study shows that a stapled ileocolic anastomosis after a right hemicolectomy doesn’t increase the risk of anastomotic
leakage, and also has not any unfavorable effect on mortality in the short term.

Keywords: right hemicolectomy, ileocolic anastomosis, anastomotic leakage
0z

Amag: Sag hemikolektomi ve ileokolik anastomozda stapler kullaniminin anastomoz kagadi (AK) izerine etkisi belirsizdir. Bu ¢alismada, mer-
kezimizde, anastomozunstapler yardimli veya elle yapiimis olmasinin anastomoz kagagdi lizerine etkisi arastirilacak ve kisa dénem mortalite
sonuglari sunulacaktir.

Yéntem: Bu ¢alisma, retrospekif bir ¢alisma olarak, sag kolon veya hepatic fleksura kanseri nedeniyle sag hemikolektomi ve ileokolik anasto-
moz yapilan hastalarin dosyalarinin taranmasi seklinde planlandi. On sekiz yas ve lizeri hastalar, elektif ameliyatlar ¢calismaya déhil edildi. Acil
ameliyatlar ¢alisma disi birakildi. ileokolik anastomoz teknidi stapler ile veya elle dikis olarak kayit edildi. AK, 1. ve 6. aydaki mortalite oran-
lari bu iki grupta karsilastirild.

Bulgular: Ocak 2013 ile Aralik 2018 arasinda sag kolon adenokarsinomasi nedeniyle sag hemikolektomi yapilan toplam 101 hastadan 66
(65,3%) hastaya elle dikis ile anastomoz yapilirken 35 (34,7%) hastanin ileokolik anastomozu stapler ile yapildi. Postoperative komplikasyon
gelisimi ve patolojik sonuglar bakimindan gruplar arasi istatiksel olarak fark yoktu. Elle dikis anastomozda 1 (1,5%), stapler anastomozda ise
2 (5,7%) hastada AK gelisti, ancak bu fark istatiksel olarak anlamli degildi (p=0,23). Sadece intraoperative kan transfiizyonu anastomoz kaga-
g1 igin risk faktori olarak saptandi (p=0,002). Bir aylik ve 6 aylik mortalite oranlarinda da gruplar arasinda istatiksel olarak anlamli fark
yoktu.

Sonug: Bu ¢calisma bize gésterdiki, sag hemikolektomi sonrasi ileokolik anastomozdastapler kullanimi AK riskini arttirmamaktadir. Ayrica kisa
dénem mortalite lizerine de olumsuz etkisi yoktur. Son yillarda yapilmis ve AK igin stapleri suglayici ¢alismalarin aksine biz ileokolik anasto-
mozda staplerin giivenle kullanilabilecegini diistiniiyoruz.

Anahtar kelimeler: sag hemikolektomi, ileokolik anastomoz, anastomoz kagagi
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INTRODUCTION

Anastomotic leakage continues to be an important
cause of morbidity and mortality following colonic
resection. The rates of anastomotic leakage remain
stable, despite advances in surgical techniques for
the treatment of colon cancer. Previous studies
report anastomotic leakage rates of as high as 7.5%
following colon cancer surgery 3,

Various risk factors have been described for anasto-
motic leakage, and studies have endeavored to imp-
rove techniques of anastomosis *®). The risk factors
for anastomotic leakage may be related to the pati-
ent or the surgical technique. Previous studies have
identified the male gender, obesity, smoking, poor
nutritional status and diabetes mellitus as risk fac-
tors for anastomotic leakage ©19),

A large number of studies have been conducted on
techniques of anastomosis. Studies on the develop-
ment of anastomotic leakage comparing stapled and
hand-sewn ileocolic anastomoses have yielded cont-
roversial results. In a Cochrane review of 825 pati-
ents with colon cancer conducted in 2011, the rate
of anastomotic leakage was found to be lower in
those undergoing stapled anastomosis than in those
undergoing hand-sewn anastomosis Y. In a Danish
study involving 1,414 patients, the rate of anastomo-
tic leakage was found to be higher in patients under-
going stapled anastomosis *?),

According to current data, the effect of stapled anas-
tomosis in a right hemicolectomy on anastomotic
leakage remains uncertain. The present study evalu-
ates the effect of stapled versus hand-sewn anasto-
mosis on anastomotic leakage in patients undergo-
ing right hemicolectomy and an ileocolic anastomo-
sis in our center, and presents mortality outcomes in
the short term.

MATERIALS and METHOD

The present retrospective cohort study is a review of
patients who underwent right hemicolectomy and
ileocolic anastomosis due to cancer of the right
colon and hepatic flexure in a gastroenterological
surgery clinic. The study was approved by the local
ethics committee of the hospital (number 2019.2/10-

161). Patients aged 18 years and older who under-
went right hemicolectomy and ileocolic anastomosis
due to cancer of the right colon and hepatic flexure
(with or without hepatic metastasectomy), patients
with an Eastern Cooperative Oncology Group (ECOG)
performance status of <3 and those undergoing elec-
tive surgery were included in the study. Patients with
a pathological diagnosis other than adenocarcino-
ma, patients undergoing R1/R2 resection or palliati-
ve and emergency surgery were excluded.

The data of the patients who underwent surgery
between January 2013 and December 2018 were
retrieved from the hospital automated system and
the archived records. All operations were performed
by or under the supervision of gastroenterological
surgeons. Patients with anastomotic leakage, those
with a confirmed diagnosis of anastomotic leakage
who required radiological imaging or surgery after
developing symptoms of peritonitis within 30 days of
surgery were not included in the study.

The patients were first divided into two groups
according to the anastomotic technique employed
(stapled or hand-sewn). Then, the demographic data
and mortality rates of the patients at postoperative
1 month and 6 months in both groups were compa-
red. The body mass index (BMI), hematocrit (Hct),
albumin, creatinine and C-reactive protein (CRP)
levels of patients within one week prior to surgery
were recorded. Patients who had smoked in the last
one month were classified as active smokers. End-to-
side or side-to-side anastomoses were performed
using both stapled and hand-sewn techniques 34,
In the hand-sewn technique, anastomosis was per-
formed using a double-layer suture in a standard
manner. Extracorporeal anastomosis was performed
in all laparoscopic interventions.

Patients who had previously undergone abdominal
surgery for any reason, and those who had received
neoadjuvant chemotherapy were recorded.
Charlson’s comorbidity index (CCl) was used to defi-
ne comorbidity . In addition, length of hospital
stay, preoperative FEV1, Nutritional Risk Screening
(NRS2002) and American Society of Anesthesiologists
(ASA) scores were recorded. Data on open versus
laparoscopic approach, operation time and periope-
rative blood transfusion were recorded. Standard
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right hemicolectomy involved the ligation of the
right branches of the middle colic vessels, while
extended right hemicolectomy involved the ligation
of the middle colic vessels at their origins. The pat-
hological stage of the patients was determined
according to the guidelines of the 8th edition of the
American Joint Committee on Cancer (AJCC) Colon
and Rectum Staging Manual.

Continuous variables with normal distribution were
presented as meantstandard deviation (SD).
Categorical variables were expressed as numbers
and percentages. The clinical variables were com-
pared using a Student’s t-test and a Pearson’s Chi-
square test. A Mann-Whitney U test was used to
compare continuous variables. A p value less than
0.05 was considered statistically significant in all
tests. The statistical analysis was performed using
the SPSS version 25.0 (IBM, Armonk, NY) software
package.

Table 1. Baseline characteristics of patients and method of anastomosis.

Med J Bakirkoy 2020;16(3):256-62.

RESULTS

A total of 101 patients underwent right hemicolec-
tomy due to adenocarcinoma of the right colon bet-
ween January 2013 and December 2018, while 66
(65.3%) patients underwent hand-sewn, and 35
(34.7%) stapled ileocolic anastomosis. Of the study
patients, 52.5% were male, the mean BMI was 27.7
kg/m?, 30.6% were smokers and 20.7% had a past
history of abdominal surgery.

The CCl was 21 in 45.6% of the patients, and this rate
was higher in the stapled than in the hand-sewn anas-
tomosis group (p=0.011). Preoperative FEV1 was lower
in the stapled anastomosis group (p=0.003), while
other parameters that could be related to complicati-
ons did not differ significantly between the groups. A
comparison of the demographic data and clinical cha-
racteristics of patients of the stapled and hand-sewn
anastomosis groups is presented in Table 1.

Number of patients Hand-sewn anastomosis Stapled anastomosis p value
(n=101) (n=66) (n=35)

Age (years); meanzSD 61.1+13.5 60.7+£13.0 61.9+14.5 0.44
Gender; n (%)

Male 53 (52.5) 34 (51.5) 19 (54.2)

Female 48 (47.5) 32 (48.5) 16 (45.8)
BMI (kg/m?); mean+SD 27.7£4.5 28.0+4.5 27.2+44.3 0.65
Smoker; n (%) 31 (30.6) 22 (33.3) 9(25.7) 0.43
CCl; n (%) 0.011

0 55 (54.4) 42 (63.6) 13 (37.2)

>1 46 (45.6) 24 (36.4) 22 (62.8)
NRS-2002 score; n(%) 0.16

0 51 (50.4) 30 (45.5) 21 (60)

>1 50 (49.6) 36 (54.5) 14 (40)
Abdominal operation history; n (%) 21 (20.7) 14 (21.2) 7 (20) 0.88
FEV1 (%); meanSD 95.3+19.6 97.5+15.7 91.0425.1 0.003
ASA grade; n (%) 0.28

1-2 39 28 11

3-4 62 38 24
Hematocrit (%); meantSD 32.15%5.40 33.1245.51 30.36+4.76 0.33
Albumin; meanSD 3.974+0.46 3.99+0.48 3.92+0.41 0.53
C-reactive protein >0,35 mg/dl (yes); n (%) 24 (23.7) 17 (25.7) 7 (20) 0.51
Creatinin >1,0 mg/dl (yes;) n (%) 16 (15.8) 12 (18.1) 4(11.4) 0.37

SD, standard deviation; BMI, body mass index; CCl, charlson comorbidity index; NRS-2002, nutrition risk screening-2002; ASA, American society

anesthesiologists
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Table 2. Surgical procedure and postoperative course.

Number of patients Hand-sewn anastomosis Stapled anastomosis p value
(n=101) (n=66) (n=35)
Surgical approach; n (%)
Open 81(80.1) 57 (86.3) 24 (68.5) 0.033
Laparoscopic 20 (19.9) 9(13.7) 11 (31.5)
Procedure; n (%) 0.71
Standard right hemicolectomy 80 (79.2) 53 (80.3) 27 (77.1)
Extended right hemicolectomy 21 (21.8) 13 (19.7) 8(22.9)
Type of anastomoses; n (%)
End-to-side 42 (41.5) 40 (60.6) 2(5.7) <0.001
Side-to-side 59 (58.5) 26 (39.4) 33(94.3)
Intraoperative transfusion (yes); n (%) 24 (23.7) 13 (19.6) 11 (31.4) 0.18
Surgical duration (min); meantSD 189457 180.6+46.1 204.8+71.3 <0.001
Complication (yes); n (%) 54 (53.4) 34 (51.5) 20(57.1) 0.58
Anastomotic leak (yes); n (%) 3(2.97) 1(1.5) 2(5.7) 0.23
Lenght of hospital stay (day); mean+SD 9.9+5.9 9.745.8 10.3%6.1 0.55
pT-stage; n(%) 0.08
T1-T2 8(7.9) 3(4.6) 5(14.3)
T3-T4 93 (92.3) 63 (95.4) 30(85.7)
pN-stage; n (%) 0.22
NO 58 (57.4) 35(53) 23 (65.7)
N1-2 43 (42.6) 31 (47) 12 (34.3)
Pathologic stage; n (%) 0.54
1-2 56 (55.6) 34 (51.5) 22 (62.8)
3 41 (40.5) 29 (43.9) 12 (34.2)
4 4(3.9) 3 (4.6) 1(3)

A laparoscopic approach was used in 19.9% of the
patients. In total, 21.8% of the patients underwent
an extended right hemicolectomy. Hand-sewn anas-
tomosis most commonly performed for end-to-side
anastomosis (60.6%), and stapled anastomosis for
side-to-side anastomosis (94.3%) (p<0.001). There
was no statistically significant difference between
the groups in terms of intraoperative blood transfu-
sions, postoperative complications and the results of
pathological examinations. The operating time was
longer in the stapled anastomosis group (p<0.001).
Anastomotic leakage developed in one patient in the
hand-sewn (1.5%) and in two patients in the stapled
anastomosis group (5.7%), however the difference
between the groups was not statistically significant
(p=0.23). Details regarding surgery and patient out-
comes are presented in Table 2.

Anastomotic leakage was detected in a total of three

patients, without any relationship with advanced
age, gender, operation time, laparoscopic approach,
smoking status or anastomosis technique. Only int-
raoperative blood transfusion was found to be a risk
factor for anastomotic leakage (p=0.002). The data
on anastomotic leakage is presented in Table 3.

Furthermore, two patients developed anastomotic
leakage and underwent repeat surgery and an end
ileostomy. Of these, one patient was followed up
with a conservative approach, and the fistula in this
patient closed spontaneously within 30 days of sur-

gery.

One patient in the hand-sewn anastomosis group
died within 30 days of surgery, however when com-
pared to the stapled anastomosis group (p=0.46),
the difference between groups was not statistically
significant. Furthermore, two patients in the hand-
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Table 3. Incidence and univariate analysis of factors associated
with anastomotic leak.

n (%) p value
Age; years
<65 2/56 (3,5) 0.691
>65 1/45 (2,2)
Gender
Male 2/53 (3,7) 0.617
Female 1/48 (2)
Intraoperative blood transfusion
Yes 3/24 (12,5) 0.002
No 0/77 (0)
Operation time, min
>192 2/34 (5,8) 0.219
<192 1/67 (1,5)
Surgical approach
Open 2/81 (2,4) 0.550
Laparoscopic 1/20 (5)
Abdominal operation history
No 3/80 (3,7) 0.368
Yes 0/21 (0)
CCI21
No 1/55 (1,8) 0.456
Yes 2/46 (4,3)
Smoker
No 3/70 (4,2) 0.242
Yes 0/31 (0)
Anastomotic technique
Hand-sewn 1/66 (1,5) 0.237
Stapled 2/35 (5,7)
Type of anastomoses
End-to-side 1/42 (2,3) 0.768
Side-to-side 2/59 (3,3)

CCl: charlson comorbidity index

sewn anastomosis group died within 6 months of
surgery, while no mortality was recorded in the stap-
led anastomosis group, and again the difference
between the two groups was not statistically signifi-
cant (p=0.29).

DISCUSSION

The present study shows that neither the stapled nor
hand-sewn ileocolic anastomosis approach to the
treatment of right colon cancer poses a risk for the
development of anastomotic leakage. The overall
rate of anastomotic leakage was 2.9% in the study,
and the use of stapler did not increase the rate of
anastomotic leakage. A statistical analysis identified
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only intraoperative blood transfusion as being rela-
ted to the development of anastomotic leakage. A
homogeneous group was created in our study to
include only patients with right colon cancer. All ope-
rations were performed with the purpose of achie-
ving a cure, and in line with oncological principles.

There is a lack of consensus in the literature regar-
ding the stapled ileocolic anastomosis. In a Cochrane
review of 955 patients undergoing ileocolic anasto-
mosis in 2007, stapled end-to-end anastomosis was
reported to reduce the risk of anastomotic leakage,
and the use of a stapler, as a popular approach at the
time in surgical interventions, prevails today *°. The
same study did not identify any difference between
the groups in terms of other anastomotic complica-
tions. Today, the situation is reversed for ileocolic
anastomosis, which has been associated with low
rates of anastomotic leakage, while the use of stap-
ler is regularly implicated in anastomotic leakage.
Some recent studies have suggested that the use of
stapler in ileocolic anastomosis increases the risk of
anastomotic leakage (6101718,

Aside from the anastomosis technique, male gender,
smoking status and intraoperative blood transfusion
were also identified as risk factors for anastomotic
leakage following right hemicolectomy #2'7), In a
Swedish study onalarge series of patients, Gustafsson
et al. reported male gender and emergency surgery,
in addition to stapled anastomosis to be the risk fac-
tors for anastomotic leakage after ileocolic anasto-
mosis. Similarly, a Danish study involving 1,414 pati-
ents reported anastomotic leakage in 3.2% of pati-
ents, while smoking and the stapled anastomosis
approach were identified as risk factors for anasto-
motic leakage *?. The present study evaluated smo-
king status, operation time and Charlson’s comorbi-
dity index and their relationship with healing follo-
wing anastomosis, and found that while these para-
meters may be risky for wound healing, they did not
pose a risk for anastomotic leakage.

Different risk factors have been identified for anasto-
motic leakage in ileocolic anastomosis in various
studies, and the stapled anastomosis technique has
been most commonly implicated. Stapled anastomo-
sis is an accepted technique worldwide due to its
ease of use, while the use of the stapled approach in
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ileocolic anastomosis has been linked to the deve-
lopment of anastomotic leakage. However any exp-
lanation has not yet been provided as to how it inc-
reases the rate of anastomotic leakage *?. Although
these studies include large patient groups, they can-
not be regarded as a substitute for randomized and
controlled trials. The same study also found that
long-term survival is independent of the anastomo-
sis technique, which was corroborated by a further
study 9. A few studies, however, have reported the
benefits of stapled anastomosis regarding overall
survival 29, The present study, therefore, has evalua-
ted survival in the short term rather than in the long
term. It was noted that the use of a stapler had no
effect either on the development of anastomotic
leakage or mortality in the short term (postoperative
1 and 6 months).

The present study has some limitations, the first of
which is its retrospective design, because the anas-
tomosis technique is selected by the surgeon based
on the condition of the patient. Dividing the patients
into stapled and hand-sewn anastomosis groups can
be seen as a simple grouping technique, however
other data related to the anastomosis technique is
reported in the present study. The number of pati-
ents was relatively low when compared to the large
series assessed in previous studies, and a logistic
regression analysis was not possible due to the low
rates of anastomotic leakage.

The present study shows that the use of stapler in
ileocolic anastomosis procedures following a right
hemicolectomy does not increase the risk of anasto-
motic leakage, and has not any unfavorable effect on
mortality in the short term. In contrast to the recent
studies implicating the stapled approach in anasto-
motic leakage, the present study suggests that a
stapler may be used in ileocolic anastomosis. That
said, the authors believe that randomized and cont-
rolled studies are required to obtain more reliable
data.

Ethics Committee Approval: The study was appro-
ved by the local ethics committee of the hospital
(number 2019.2/10-161).
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