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SUMMARY

Introduction/Objective The aim of our study was to compare early postoperative recovery in

patients operated on using laparoscopically assisted and open method in colorectal carcinoma surgery.
Methods The study involved 60 patients, divided into two groups of 30 patients each, treated with open
or laparoscopically assisted colorectal surgery. Three groups of factors were collected and analyzed for
all the patients. The first group of factors were as follows: age, sex, the American Society of Anesthesi-
ologists score, preoperative hemoglobin, localization. The second group of factors were the following:
intraoperative complications, the duration of operations, blood and blood derivatives’ compensation.
The third group were as follows: complications, length of stay in intensive care, rate of peristaltic estab-
lishment, and the time needed for unobstructed oral intake, number of hospitalization days, analgesic
use, and verticalization time.

Results The patients who underwent laparoscopically assisted surgery showed significant advantages
in the early postoperative recovery compared with those who underwent open surgery, in terms of the
number of postoperative days of hospitalization (p < 0.001), the duration of the operation (p < 0.001),
the day of establishment of peristalsis (p = 0.009), and the day of establishment of unobstructed oral
intake (p < 0.001), the time of verticalization of the patients (p = 0.001), the use of analgesics (p < 0.001).
Conclusion Laparoscopically assisted surgery has an advantage over open surgery colorectal cancer, as
regards of early postoperative recovery of the patient.
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INTRODUCTION

Colorectal cancer is the third most common
cancer in men (746,000 patients per year, 10%
of total cancer patients) and the second most
prevalent cancer in women (614,000 patients
per year, 9.2% of total cancer patients). It is
represented in 8.5% of all patients with malig-
nant tumors in the world [1]. With continuous
improvement of modern medicine and technol-
ogy, the aims are set to faster recovery time, as
well as the reduction of postoperative morbid-
ity and mortality.

Laparoscopic colorectal surgery has been
routinely performed by the surgeons of the
Department for General Surgery, Zemun
Clinical Hospital Center since 2013. The aim
of our study was to compare early postoperative
recovery in patients treated with laparoscopi-
cally assisted and classical, open method in
colorectal cancer surgery.

METHODS

The study was performed as a clinical retro-
spective study. It included 60 patients who
underwent elective laparoscopically assisted

or open colorectal surgery at the Clinic for
Surgery, Zemun Clinical Hospital Center in
Belgrade from January 2013 to September
2016. The study involved 60 patients with ac-
ceptable general operability and diagnostically
verified malignant colorectal neoplasm. The
patients were divided into two groups, each of
30 patients: the first group was composed of
patients treated with open colorectal surgery;
the second group were patients undergoing
laparoscopically assisted colorectal surgery.
Three groups of factors were analyzed for all
patients. The first group of factors was known
preoperatively: age, sex, American Society of
Anesthesiologists (ASA) score, preoperative
values of hemoglobin, and localization. The
second group of factors was known intraop-
eratively: we analyzed the potential differences
of intraoperative complications, the duration
of operations, blood and blood derivatives’
compensation. The third group of factors were
known postoperatively: complications, length
of stay in intensive care, rate of peristaltic estab-
lishment and the time needed for unobstructed
oral intake, number of hospitalization days,
analgesic use, and verticalization time. The
criteria for patient involvement in the study
for both groups were as follows: patients with
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histopathologically diagnosed colorectal cancer, both sexes,
age over 18 years, acceptable general operability, written
consent for operative treatment.

Indications for surgical treatment were based on the
guidelines issued by the Society of American Gastrointesti-
nal and Endoscopic Surgeons [2]. Preoperatively, all the
patients were prepared in terms of complete diagnostics for
the diagnosis of colorectal malignancies. Colonoscopy was
performed with biopsy and pathohistological analysis of the
material, analysis of blood count and biochemistry, blood
group, followed by supplementary diagnostic methods in
the form of multi-slice computed tomography / magnetic
resonance imaging of the abdomen and the pelvis, X-ray
of the chest, due to preoperative determination of disease
stage. Immediately the day before surgery, the patients
discontinued oral administration, fluid reimbursement by
infusion was administered in the form of solutions 0.9%
NaClL, Ringer’s lactate solution, Hartmann’s solution, or
5% glucose solution. The patients were preoperatively ad-
ministered an antibiotic in the form of second- and third-
generation cephalosporins and metronidazole, as well as
mandatory thromboembolic prophylaxis. The patients were
operated on according to the regular operating program
— electively in general endotracheal anesthesia. The fol-
lowing details of the surgical procedure were recorded in
all the patients: duration of operation, amount of homolo-
gous blood transfused. Transfusion of blood products in the
perioperative period was based on the hemoglobin level of
80 g/L or on an individual basis according to the clinical
condition. All the patients were treated in accordance with
a strictly controlled protocol with regard to analgesic ad-
ministration, feeding, and postoperative care. Postoperative
recovery of the bowel function was evaluated by first flatus
and bowel movement. Postoperatively, the patients were
transferred to the intensive care unit and then transferred
to the Department of General Surgery as needed. Any anas-
tomotic dehiscence with clinical and/or radiologic evidence
was considered. The patients were discharged after meeting
the following conditions: bowel movement and full recov-
ery of both ambulation and oral food intake. Follow-up for
infectious and noninfectious complications was carried out
for 30 days after hospital discharge by weekly office visits.

The data required for this study were taken from the
protocol of surgical treatment, patient medical history,
therapy list of the patients, anesthesiology lists conduct-
ing surgical treatment and pathologist reports. All the data
was grouped into two tables, which were subsequently used
for statistical processing. The first table presented patients
operated on by open surgical technique, while the second
one showed patients operated on by a laparoscopically as-
sisted surgical technique.

Descriptive and analytical statistical methods were used
in this study. Of the descriptive ones used were the fol-
lowing: absolute and relative numbers (n, %), measures of
central tendency (arithmetic mean, median), dispersion
measures (standard deviation, interval of variation). Of
the analytical statistical methods, the difference tests were
used: parametric (t-test), non-parametric (x* test, Fisher’s
exact probability test, Mann-Whitney U-test).
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The choice of test depended on the data type and distri-
bution. Parametric methods were used in situations where
the distribution was normal, while non-parametric ones
were used in situations where the distribution is not nor-
mal. The normality of the distribution was examined on
the basis of descriptive parameters, normality distribution
tests (Kolmogorov-Smirnov and Shapiro-Wilk test) and
graphical methods (histogram, boxplot, QQ plot). The re-
sults are presented in tables and graphs. All the data were
processed in IBM SPSS Statistics for Windows, Version
20.0 (IBM Corp., Armonk, NY, USA).

The study was done in accordance with the standards
of the institutional committee on ethics.

RESULTS

The mean age of the patients was 67.5 years. The oldest
patient in both groups was 86 years old, while the youngest
one was 25 years old and underwent open surgery.

There was no statistically significant difference between
the groups (t = -0.697; p = 0.489).

In the laparoscopic group of patients, 14 men and
16 women were represented. In the open patient group,
19 men and 11 women were represented. There was no
statistically significant difference between the groups
(x* = 1.684; p = 0.194). The third group of the ASA score
patients was the highest in both groups, in as much as 68%.
There was no statistically significant difference between the
groups (Z = -1.695; p = 0.090). The mean hemoglobin in
both groups was 126. There was no statistically significant
difference between the groups (t = 0.050; p = 0.960). In the
laparoscopic group, the largest percentage of malignancy
was present in the region of sigmoid colon with 36.7%,
while in the open surgery group the largest percentage of
malignancy was in the area of the proximal third of the
rectum with 43.3%. In the laparoscopic group the rectum
was represented in 36%. All the patients had a diagnosed
colorectal adenocarcinoma.

In the intraoperative group of factors, there were no
significant intraoperative complications of the examined
patient groups such as abundant abdominal bleeding and
intraoperative lesions of the surrounding organs. The
average operative time in the open group was 120 min-
utes, while in the laparoscopic group it was 156 minutes.
The duration of the laparoscopic surgery is statistically
significantly longer than open surgery group (t = -4.783;
p <0.001) (Table 1).

In the open group, blood transfusion was administered
in nine patients. In the laparoscopic group, blood trans-
fusion was administered in 10 patients. Intraoperatively,
one dose of blood was administered in two patients in the
laparoscopic group, while in the open group two patients
were administered one dose of blood and one patient was
administered two doses of blood. Postoperatively, in the
laparoscopic group, four patients were administered one
dose of blood each, and three patients two doses of blood.
In the open group, two patients were administered a single
dose of blood, three patients two doses of blood. There was
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Table 1. Intraoperative factors in analyzed groups

Open Laparoscopic

Intraoperative factors group group p

(n=30) (n=30)
Operative time (minutes) 120 156 <0.001
Complications
Organ injury / / /
Massive hemorrhage
Blood transfusion
one dose 2 2 0.781
two doses 1

Table 2. Postoperative complications in analyzed groups

Complications Orgin Lapa:zzcoplc
postoperative (g _ 38) (g _ 38) P
Lethal outcome 1 2

Anastomotic dehisces 3 2
Intraabdominal hemorrhage 0 2
Subcutaneous emphysema 0 1

Wound infection 1 0 1.000
Necrotizing fasciitis 0 1

Clostridium difficult-colitis 1 0

Urinary retention 2 1

Table 3. Postoperative factors in analyzed groups

Open Laparoscopic

Postoperative factors group group p

(n=30) (n=30)
ICU stay (days) 1.93 1.77 0.143
Peristalsis (days) 247 1.9 0.009
Oral intake (days) 3 2 < 0.001
Blood transfusion
one dose 4 2 0.781
two doses 3 3
Hospitalization (days) 9 5 < 0.001
Analgesics
First degree 20 12 <0.001
Second degree 2.72 <1 <0.001
Verticalization (days) 2.9 1.9 0.001

no statistically significant difference (x> = 0.077; p = 0.781)
(Table 2).

In the second group of factors, by analyzing postopera-
tive complications in the two observed groups, there were
no statistically significant differences between the groups
(x* = 0; p = 1.000). There were two lethal outcomes in
the laparoscopic group and one in the open group. Two
patients in the laparoscopic group and three patients in
the open group had anastomosis dehiscence (x*> = 0.218;
p = 1.000). In the laparoscopic group of patients, both de-
hiscences were treated by reoperation. One dehiscence in
patients of the laparoscopic group was due to increased
bleeding from stapler anastomosis. In the open group, two
dehiscences were treated by reoperation, while one was
treated conservatively. Postoperative intraabdominal hem-
orrhage was verified in the laparoscopic group of patients.
In one case it was treated conservatively, while in another it
was treated by reoperation. In the laparoscopic group, sub-
cutaneous emphysema was verified in one patient and was
spontaneously resolved. In the open group one patient had
wound infection, there was one dehiscence of the wound,
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which were treated with suture. In the laparoscopic group
of patients, a complication of necrotizing fasciitis was veri-
tied, which led to a lethal outcome. Clostridial intestinal
infection in the form of pseudomembranous colitis was
verified in one patient in the open group.

Two urinary retention rates were verified in the open
and one in the laparoscopic group of patients (Table 3).

There was no statistically significant difference be-
tween the groups in length of stay in the intensive care
unit (Z = -1.466; p = 0.143). There was, however, a statisti-
cally not significant difference: patients in the laparoscopic
group averaged 1.77 days in the intensive care unit, while
the patients of the open group averaged 1.93 days. A statis-
tically significant (Z = -2.630; p = 0.009) earlier establish-
ment of peristalsis was in a group of patients operated on
laparoscopically. Peristalsis was established in 1.93 days
on average in the laparoscopic group, while in the open
group the average value was 2.47 days. There was a statisti-
cally significant difference in the rate of establishing un-
disturbed oral intake (Z = - 4.399; p < 0.001) - the average
for the laparoscopic group was the second postoperative
day, while for the open group it was the third postoperative
day. In the laparoscopic group, an unhindered oral intake
was established in seven patients on the first postoperative
day, while in the open group of patients unhindered oral
intake was not established before the second postoperative
day. On average, the patients of both groups passed stool
after the fourth postoperative day (Z = -0.811; p = 0.418).
Postoperatively, the patients of the laparoscopic group were
hospitalized for a statistically significantly (Z = -4.607;
p < 0.001) shorter length of time (five days on average) in
comparison to the patients of the open group (nine days
on average).

The average number of doses of the first-degree an-
algesics administered to the patients of the laparoscopic
group was12, while averagely 20 doses were administered
to the patients undergoing open surgery. Less than one
dose of the second-degree analgesics was administered in
the laparoscopic group of patients, and an average of 2.72
analgesics were administered in the open group. Analgesics
of the first (Z = -3.896; p < 0.001) and the second degree
(Z =-2.303; p = 0.021) were statistically significantly less
ordained in the laparoscopic group of patients than in the
open group of patients. We found a statistically significant
difference (Z = -3.341; p = 0.001) per patient verticalization
day. Patients of the laparoscopic group were verticalized
one day earlier on average than those of the open group. In
the laparoscopic group, the patients were verticalized after
2.9 days on average, whereas in the open group this took
place after 3.9 days on average. The earliest verticalization
in the patients of the laparoscopic group was on the first
postoperative day, while in the open group it was on the
second postoperative day.

DISCUSSION

Following the introduction of laparoscopic cholecystecto-
my and its success in the treatment of gallbladder disease,
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laparoscopic surgery began to be applied in other fields as
well. Open colorectal cancer surgery has been considered
the gold standard for surgical treatment of this disease for
decades. With the advancement of technology and mod-
ern medicine, minimally invasive surgery is becoming the
next step in the treatment of this disease. With the advent
of laparoscopic procedures in the treatment of colorectal
cancer, numerous papers on this topic have been published.
They have showed an improvement in the quality of op-
erative technique, and especially an advantage in the early
postoperative recovery after this type of operative treat-
ment [3, 4, 5]. At the very beginning, laparoscopically as-
sisted colorectal surgery appeared promising and studies
were done that confirmed that this type of surgery was less
traumatic than open surgery. Leung et al. [6] in their study
examined the systemic response of cytokines after laparo-
scopically assisted and classic resections of rectosigmoid
carcinoma in 34 patients. Their results showed that trauma
of the tissue, which is reflected in the cytokine response, is
smaller after laparoscopic surgery. Theoretical advantage of
colorectal cancer laparoscopic surgery over classic surgery
is less painful operative wounds, and therefore less use of
analgesics, earlier recovery of both bowel function and oral
feeding, lower percentage infections of the surgical wounds,
faster mobilization and shorter hospitalization of patients.
Numerous studies have been done and some are ongoing,
examining whether laparoscopic surgery has surpassed open
surgery and whether it is able to fulfil adequately oncologi-
cal radicality, which is of paramount importance [6, 7, 8].
In this study, the objective benefit of early postopera-
tive recovery was evaluated in patients treated with lapa-
roscopic surgery compared to those treated with classical
colorectal surgery. We compared preoperative parameters
between these two groups of patients, to show homogene-
ity in patient choice for both procedures. The mean age of
the patients was 67.5 years. Regarding some studies that
dealt with comparison of laparoscopic and open colorectal
surgery, we can see benefits in patients over 70 years old
treated with laparoscopic surgery, which shows a lower rate
of postoperative mortality and morbidity. For elderly pa-
tients, of great importance is early mobilization, which is
faster established in patients operated on by laparoscopic
surgery [9, 10]. In several studies that analyzed risk factors
for laparoscopic conversion colorectal surgery, one of the
factors that proved statistically significant was obese male
sex [11, 12]. The third group of ASA patients had the high-
est prevalence in both groups, in as much as 68%. A multi-
center randomized Medical Research Council Conventional
versus Laparoscopic-Assisted Surgery in Colorectal Cancer
study concluded that the risk of conversion laparoscopic
colorectal to open surgery rises in patients with ASA score
of over 3 [13]. The ASA score is also an elevated indepen-
dent predictor of postoperative mortality and morbidity
[14]. Preoperative anemia is associated with poorer cancer
response to therapy, poorer locoregional disease control,
and overall shorter patient survival [14, 15]. The intraop-
erative and postoperative parameters that we compared
showed a number of similarities with world studies done
on this topic. In this study, there is a statistically significant
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difference in the operating time. The shorter operating time
was in open surgery. We find similar data in a number of
randomized studies, but conclusion of these studies is that
laparoscopic colectomies are associated with improved out-
comes compared with open operations that do not exceed
an operative time of six hours. [16, 17]. The average operat-
ing time in the open group was 120 minutes, while it was
156 minutes in the laparoscopic group. We did not find
significant difference between the duration of laparoscopic
surgery when comparing our study to others. Nelson et al.
[17] in their study involving 435 laparoscopic colorectal
operations had an average operating time of 150 minutes.
However, numerous studies indicate that continuous train-
ing of teams which are dealing with laparoscopic colorectal
surgery, after multiple operations, reduces the duration of
the operation [18, 19]. Hence, we can expect these two types
of surgical treatment’s duration to approximately equalize.
In terms of reimbursement of blood and blood derivatives,
we compared intraoperative and postoperative administra-
tions of these products. The result of our research is that
we did not obtain statistically significant difference in the
ratio of the study groups. Our results coincide with a large
meta-analysis by Japanese authors, who compared 12 pa-
pers — randomized studies — by comparing laparoscopic and
classic colorectal surgery 1990-2011. This study included
4458 patients, which also showed no statistically signifi-
cant difference in the reimbursement of blood transfusion
[20]. It is considered that the advantage of laparoscopic
surgery is the optical magnification of the operative fields,
making the operational field, substrate, and surrounding
structures more transparent. This fact should be in favor
of lower intraoperative blood loss, and therefore reduced
intraoperative and postoperative blood supply, which is
confirmed by some papers [21]. Regarding intraoperative
and postoperative complication, there was no statistical
difference. This result show that laparoscopic colorectal
surgery is as safe as open surgery. There is a difference, not
statistically significant, in stay in the intensive care unit.
Patients in the laparoscopic group spent 1.77 days in the
intensive care unit, while patients in the open group spent
1.93 days there. A statistically significant difference was
verified regarding the number of postoperative days hospi-
talized. We can agree with most studies that speak in favor
of shorter postoperative hospitalization in patients operated
on using laparoscopic surgery [22, 23]. The mean length
of hospital stay in the laparoscopic group was five days.
Similar results are shown in the study conducted by Lacy et
al. [24], where average hospital stay was 5.2 days. Compared
to some other randomized studies, our study differs from
the study by Braga et al. [25], according to which the mean
length of hospital stay was seven days for colon and 10 days
for rectum, and from the COLOR study, where patients
were averagely hospitalized 8.2 days [23]. By comparing the
recovery of the bowel function and the recovery of oral food
intake we found a statistically significant difference between
the two groups, as some of the advantages of laparoscopic
surgery are precisely in these two categories. Peristalsis was
established in the laparoscopic group after 1.93 days, while
in the open group it was established after 2.47 days. In a
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study by Koh et al. [26], the recovery of the bowel function
in the laparoscopic group is after 2.57 days. The COLOR
II study has a slightly different results, with 1103 patients
operated on laparoscopically, recovery of the bowel func-
tion was on the second day [27]. In our study, unobstructed
oral intake was established on the second postoperative day
on average in the laparoscopic group, while in the open
group it was established on the third postoperative day. In
the laparoscopic group, recovery of oral food intake on the
first postoperative day was established in seven patients,
while in the open group it was not established before the
second postoperative day. The time of recovery of oral food
intake in the study by Lacy et al. [24] was established on
the second day, while it was almost on the third day in the
COLOR study [23]. In the laparoscopic group, the patients
were verticalized on average after 2.9 days, while in the
open group this averaged 3.9 days. Most studies that com-
pare laparoscopically assisted and classic colorectal cancer
surgery support our results [23, 25, 26, 27]. As most other
studies, we tried to express the degree of pain in patients
through dose quantity of an administered analgesic. Pain
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3Hauaj 1anapoCKOMNCKe XMpypruje 3a paHu noctonepaTMBHU TOK 60/1€CHMKa ca

KOJ1I0PEKTa/IHUM KapuUuHOMOM

[ejan CresaHoBuh'?, Anekcangap Jlasuh'? Hebojwa Mutposuh'?, Jamnp Jawaposuh'? Cphan Mununa', Qumutpuje Cypna’,

AnekcaHpgap VBkoBuh', Bpanko Jlykuh', Iparow CrojaHosuh'>

'KnuHnyko-6onHnukn LeHTap 3emyH, KnuHuka 3a xupyprujy, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, MegnunHcku pakyntert, beorpag, Cpbuja

CAXETAK

YBoa/Unsmb Linb Hawe cTyavje 6o je nopehere paHor nocTo-
nepaTUBHOI OMOPaBKa Kof 6onecHrKa oneprcaHyix lanapo-
CKOMCKW acUCTVPAHOM 1 OTBOPEHOM METOLOM KOA npeonepa-
TUBHO XMCTOMATOMOLLKN ANjarHOCTUKOBAHOT KOMOPEKTaNHOr
KapumHoma.

Mertope Y nctpaxuBarby je yuectBoBano 60 6onecHrKa ca Ko-
NOPEKTaNHNM KapLMHOMOM, KOju Cy NOAeSbeH Y iBe rpyne
of] 30 601eCHUKa JIEYEHMX OTBOPEHUM WMV NIaNapPOCKOMCKNM
nyTem. Tpu rpyne ¢akTopa Cy NpuKyn/beHe 1 aHanv3mpaHe 3a
cBe 6onecHuke. MpBa rpyna gakTopa 6unm cy ctapocT, non,
ASA oueHa, NpeonepaTtrBHU XeMOr100UH, ToKanu3sauuja Ty-
Mopa. [lpyra rpyna napameTtapa Cy MHTpaonepaTvBHe KOM-
navKaunje, Tpajare onepauuje, HAAOKHAAA KPBU N KPBHUX
ZepviBarta. Tpeha rpyna napameTapa 6mnu cy noctonepaTtriBHe
KomnnvKaumje, Ay>KrHa 6opaBKka Ha UHTEH3UBHOj He3W, BpeMe
OTMNoYVHbaka NepuCTanTNKe N NEPOPaNHOT YHOCA, AYKNHA
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XocnuTanusaumje, ynotpeba aHanreTvika v Bpeme BepTrKa-
nusauuje.

Pesyntatu BonecHuum Koju cy 61y NoABPrHYTY lanapocKon-
CKVM onepavujama nokasanm cy 3HayajHe NpeaHOCTM Y paHOM
NOCTONePaTYBHOM OMOPaBKY Y nopehetsy ¢ OHUMa Koju Cy buni
NOABPrHYTV OTBOPEHOj onepauwju, y norneay 6poja nocrore-
paTMBHMX faHa xocnuTanusauuje (p < 0,001), Tpajara onepa-
umje (p < 0,001), faHa ycnocTtaBsbarba nepuctantyke (p = 0,009)
1 AaHa ycnocTaB/batba HeCMeTaHOr OpasiHor yHoca (p < 0,001),
Bpeme BepTuKauuje 6onecHuka (p = 0,001) n ynotpebe aHan-
retuka (p < 0,001).

3aKs/byuyak Ha ocHOBY HalLVX pe3ynTaTa MOXe Ce 3aK/byunTun
[a NanapocKomncKa Xxmpyprija KapyuHomMa KonopekTyma nma
NpefHOCT Y 0fHOCY Ha OTBOPEHY OMepaTVBHN MPUCTYT, LUTO ce
TWYe paHOr NOCTONepPaTVBHOr OMopaBKa bonecHuKa.
KmbyuHe peun: nanapockoncka KonopekTtanHa Xupypruja; ot-
BOpEHa KONopeKTanHa XMpypruja; KonopeKTaaH! KapLMHOM
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