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Abstract

Aim - to evaluate the effectiveness of surgical treatment for colorectal cancer
in patients aged 75-90 years (WHO, 2002) in the early postoperative period
after laparoscopic and open surgeries. The primary outcome was the total
length of hospital stay (bed-days). Secondary outcomes included intraoperative
blood loss, C-reactive protein (CRP) levels, postoperative pain (VAS), and

the incidence of general and surgical complications.

Material and methods. The study included colorectal cancer (CRC) patients
(75-90 years old) who underwent laparoscopic (LS) or laparotomic (LT)
surgery. A comparative analysis of demographic, clinical-laboratory, and

surgical data was performed.

Results. The LS group demonstrated a shorter hospital stay (10 (3) vs. 10
(7) days, p<0.001) and lower intraoperative blood loss (50 (20) vs. 150 (150)
ml, p<0.001) compared to the LT group. The LT group had significantly

higher CRP levels on days 3 and 5 (p<0.001) and a higher incidence of
complications (pneumonia, anemia, acute urinary retention), 18 (33.9%) vs.
6 (7.2%), p<0.001. Operative time (p=0.002) and postoperative complications
significantly influenced hospital stay duration.

Conclusion. Laparoscopic surgery results in a shorter hospital stay, reduced
intraoperative blood loss, lower inflammatory response, and decreased
postoperative pain and complication rates. These advantages make it the
preferred method for treating elderly patients with colorectal cancer, especially
in the presence of comorbidities.

Keywords: colon cancer, laparoscopy, hospital stay duration, blood loss
volume, operative time.
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AHHOTauus

Lens — oneHUTh 3G PEKTUBHOCTL XUPYPriIeCcKOro JiedeHHs KOJIOPeKTalbHO-
ro paka y narnuenroB 75-90 sier (BO3, 2002) B paHHeM 110Cj1eonepaltioHHOM
IIeprozie NOoCJIe JIANnapoCKOIMYeCKUX M OTKPBITHIX omepanuii. OCHOBHOM
I0Ka3aTesib — 00MIas IPOJOJDKUTEIBHOCTD FOCIIUTAIN3AINH (KOHKO-IHH),
KOTOpast SIBJISIeTCS] IIEPBIUYHOM KOHEYHOM TOUKOM UCCejoBaHusI. Bropuyunble
[I0Ka3aTeJIi: HHTPaoNepallioHHasl KPOBOIIOTepsl, ypoBeHb C-peakTUBHOTO
6eJka, IoCIeonepanuoHHas 60JIb, YaCTOTa OOIINX U XUPYPrUYECKUX OC-
JIO)KHEHWH.

Marepuan u Metoasl. B nccienoanue BritoueHsl naruenTsl ¢ KPP 75-90
JieT, nepeHectiye janapockonuyeckue (JIC) u manaporomusle (JIT) oneparyu.
[TpoBesieH CpaBHUTENLHBIN aHAIM3 ieMorpadrIecKux, KITMHUKO-JIabopaTop-
HBIX U XHUPYPrU4eCKHUX JIaHHBIX.

Pesynwrarsl. I'pynmna JIC noka3asna KOpOTKHe CPOKHU OOIIIe#H ITPOJIOIKUTEIIb-
Hoctu rocnutanu3anuu (10 (3) nportus 10 (7) nueit, p<0,001) 1 MeHbIIME
1udps! MHTpaonepaonHon kposonorepu (50 (20) nporus 150 (150) mu1,

p<0,001) o cpaBrenwuto ¢ rpynmnoi JIT. B rpymme JIT ormeden 6osiee BBICOKHI
ypoBeHb CPE Ha 3-1 u 5-e cytku (p<0,001), yacTble ociioKHeHUs (ITHEBMOHUS,
aHeMus, ocTpas 3aziepxkka Mmoun) B rpymie JIT — 18 (33,9%) nporus 6 (7,2%),
p<0,001. CymiecTBeHHO BIIMSUIM Ha NPOJIOJDKUTENIBHOCTb FOCIUTAIN3aMN
obmras Bpems oneparuu (p=0,002) u mocseornepanioHHbIe 0CI0XKHEHHSI.
3axmoyenue. Jlanapockonuyeckuii JoCTyn obecriednBaet 6ojiee KOPOTKYIO
TIPOZIOJKUTENIBHOCTD FOCIIMTAIM3AINH, CHIDKAeT HHTPAOIIePal[IOHHYIO KPO-
BOIIOTEPIO, YMEeHbIIIaeT BLIPAXKEeHHOCTh BOCIIAIUTEIILHOTO OTBETa ¥ 60J1eBOro
CHHJIPDOMa, a TaKXKe COKpAIAeT YaCTOTy PAaHHUX I10CJIeONepanMoOHHBIX OC-
JIOKHEHHUH. DTU NPEeMMYINeCTBa AeNaloT ee IPeAOYTHTEIbHBIM MEeTOI0M
B JIeYeHHH IAIIeHTOB CTapYecKoW BO3PACTHOMW IPYIIIBI KOJIOPEKTAIbHBIM
pakoM, 0COGEHHO NP HAJIMYUK KOMOPOHU/IHOTO ¢oHa.

KirroueBsbie ¢10Ba: pak 0060I0YHOM KHIIIKH, JIATAPOCKOITHSI, TIPOJIOJIKUTEIIb-
HOCTb I'OCIHTAIU3AIMH, 00heM KPOBOIIOTEPH, TIPOJIOJDKUTEIbHOCTh ONepaIyH.
KondaukT HHTepecoB: He 3asBIleH.
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m INTRODUCTION

olorectal cancer (CRC) is one of the most common

malignant neoplasms in the world, ranking third in
incidence among both sexes after breast cancer and lung
cancer. In terms of mortality, CRC ranks second in the
structure of all malignant neoplasms, second only to lung
cancer [1, 2]. The main method of radical treatment of
CRC remains surgical intervention, while improvements in
surgical technologies have significantly improved patient
outcomes. Traditionally, open laparotomy (LT) has been and
remains the standard surgical procedure for colon resection.
However, with the advent of minimally invasive technologies
such as laparoscopy (LS), surgical practice has improved
significantly over the past few decades.

Laparoscopic surgery offers several potential advantages
over LT, including smaller incisions, reduced postoperative
pain, faster recovery, and shorter hospital stay [3-5]. A study by
Chinese scientists has demonstrated the superiority in efficacy
and safety of laparoscopic techniques over open laparotomy
operations in the surgical treatment of colorectal cancer in the
elderly, namely in terms of accelerated recovery and fewer
complications in the early postoperative period [4]. Despite
the above advantages, the use of laparoscopic techniques is
not yet the method of absolute choice and mainly depends
on the patient selection criteria, available surgical skill, and
availability of equipment in the medical institution.

An important indicator of postoperative recovery and the
effectiveness of healthcare management is the length of a
patient's stay in hospital [6]. In addition, reduction of hospital

www.innoscience.ru

days is one of the effective results noted in LS surgery [7].
Although existing studies show that LS methods reduce the
length of hospital stay compared with LT, the extent of this
benefit and the factors influencing it continue to be investigated
in different populations and real-world clinical practice [7].

m AIM

To compare early postoperative outcomes in elderly patients
undergoing laparoscopic and open surgery for CRC [8] and
to evaluate the recovery benefits of LS surgery within our
clinical context.

m MATERIAL AND METHODS

Study design and conditions

This retrospective cohort study included 140 patients
diagnosed with colon cancer who underwent LS and traditional
LT surgeries. The data for the study were retrospectively
collected from medical records of patients who underwent
surgery at the Oncology Center No. 1 of the S.S. Yudin City
Clinical Hospital over a five-year period (from October 2019
to October 2024). Ethical approval for the study was obtained
from the local ethics committee of the Sechenov University
on 16.11.23, and confidentiality of patient data was respected
throughout the study.

Study population and inclusion criteria

The study included 140 patients aged 75-90 years with
histologically confirmed colon cancer. Random simple
sampling was used to include patients in the study. Inclusion
criteria: histologically confirmed CRC, planned surgical
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treatment using LS or LT approaches, availability of
complete medical records and discharge summaries, including
preoperative, intraoperative and early postoperative data (up
to 9 days after surgery). Patients undergoing emergency
intervention, with primary multiple malignancies and with
stage IV disease were excluded.

Data collection and characteristics

The patient data was taken from electronic patient records
using a standardized data collection form. Demographic
characteristics such as age, gender and body mass index (BMI)
were recorded as well as the following clinical data: clinical
diagnosis, tumor stage, concomitant diseases and perioperative
laboratory findings, namely, hemoglobin (Hb) and C-reactive
protein (CRP) levels. To determine the tumor stage, the TNM-
8 (2017) classification was used [9]. The general functional
status of patients was assessed using the Karnofsky score [10].
Perioperative surgical risk was assessed using the American
Society of Anesthesiologists scale (ASA) [10].

The anamnesis included preoperative intestinal obstruction,
as well as previous surgical operations on the abdominal organs
and pelvic organs. Intraoperative data included total operative
time in minutes and intraoperative blood loss in milliliters.

Postoperative outcomes included total length of hospital
stay and postoperative Hb and CRP levels, general and
abdominal postoperative complications. In addition, the total
length of hospital stay was chosen as the primary endpoint,
while intraoperative blood loss, inflammatory response,
severity of postoperative pain and postoperative complications
were considered as secondary endpoints.

Statistical analysis

Quantitative variables are presented as mean and standard
deviation (M+SD) for normally distributed data. In cases
where the normality assumption was violated, the values
were described by the median and interquartile range (Me
(Q1-Q3)). Normality of distribution was tested using the
Shapiro—Wilk test.

For qualitative variables, absolute frequencies and
percentages were used (n (%)). The t-test or nonparametric
Mann—-Whitney test were used to compare baseline
demographic, clinical, and perioperative characteristics
depending on the data distribution. The categorical variables
were compared using the 42 test or Fisher’s exact test depending
on expected frequencies.

Comparison of quantitative variables before and after
surgery was performed using the paired t-test or Wilcoxon test,
depending on normality. For the analysis of paired categorical
data before and after surgery, the McNemar test was used.

To identify the factors related to the total duration of
hospitalization and to assess their independent effect, the
multivariate linear regression analysis (MLR) was used.
Variables that showed statistical significance in the univariate
analysis, as well as variables of clinical significance, were
included in the model as predictors.

The accuracy of the constructed model was assessed using
the model specificity analysis (linktest) and the Nagelkerke’s
determination coefficient R2. The criterion of statistical
significance were p-values below 0.05 and 95% confidence
interval.

The calculations were performed in the Stata software suite,
ver. 16.1 (StataCorp, Texac, USA).
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m RESULTS

Descriptive statistics and comparative analysis of basic
demographic and clinical data

The patients were grouped depending on the method of
surgical treatment; therefore, the comparative analysis was
performed in the LS and LT groups. Due to urgency of the
operations and lack of clear histological confirmation, two
patients from the LS group and two patients from the LT group
were excluded from the study. The final cohort included 53
patients in the LT group and 83 patients in the LS group who
met the criteria. The groups were comparable in age (p=0.53)
and sex (p=0.85). The median age was 83 (6) years, and women
prevailed (61.1%) in the total population. BMI categories were
also equally distributed across groups (p=0.91). The majority
of patients had a normal BMI value (n=59, 43.7%). The results
are shown in Table 1.

The classification as per TNM-8 (2017) before the operation
showed the prevalence of stage III in the total cohort (64
(47%)), the distribution is comparable in the groups (p=0.26).
Despite the prevalence of patients with tumors of the right half
of the colon in the overall cohort 71 (52.2%) over patients with
tumors of the left half of the colon, 54 (39.7%), no statistical
difference was found (p=0.53). According to the Karnofsky’s
functional performance scale, the groups are comparable
(p=0.10), the score of the majority patients being 90...100
points (94 (69%)). The overall baseline status of the patients
did not show significant differences between the groups, with
the majority of patients being in satisfactory or moderate
condition (p=0.24).

Practically all patients had at least one concomitant disease
(99.2%). Among the comorbidities, arterial hypertension,
coronary heart disease (CHD) and chronic heart failure (CHF)
were prevalent (116 (85.9%), 73 (53.6%) and 71 (52.2%),
respectively).

As shown in Table 1, most of the comorbidities were
related to atherosclerosis and cardiovascular diseases.
Comparative analysis of various comorbidities showed that
the groups were comparable without statistically significant
differences (p>0.05). Only the CHD was more frequent in
the LT group than in the LS group ((67.9%) vs. 37 (44.5%)
cases, respectively, p=0.009). Mild anemia was found in 89
(65.4%) patients, and severe anemia in 22 (16.1%), with no
significant differences (p=0.23). Chronic comorbidities of the
gastrointestinal tract were found in 41 (30.1%) patients, the
distribution between groups not being different (p=0.70).

Overall, before the operation, 71 (52%) patients were
found to have complications of the colon cancer such as toxic
anemic syndrome, tumor lysis syndrome, or cachexy, the
complications being distributed evenly between the groups
(p=0.06). Complications requiring surgical intervention,
such as intestinal obstruction, tumor stenosis, or perifocal
inflammation, were also found. The surgeries done on the
abdominal organs and pelvic organs were performed equally
in both groups (p=0.21).

Descriptive statistics and comparative analysis of surgical,
laboratory and early postoperative data

Similar to the TNM-8 (2017) classification before
surgery, the groups showed no significant differences in the
pathological stage of the disease according to the TNM-8
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Age, years 83 (79-85) 83 (78-85) 83 (79-85)
Sex, %
Male 53 (38.9) 33 (39.7) 20 (37.7) 0.85
Female 83 (61.1) 50 (60.3) 33 (62.3)
BMI, %
Norm 59 (43.7) 37 (45.1) 22 (41.5) 0.91
Excess weight 47 (34.8) 28 (34.1) 19 (35.8)

Obesity 29 (21.5) 17 (20.8) 12 (22.7)
Tumor localization 0.53
Right half 71 (52.2) 45 (54.2) 26 (49)
Left half 54 (39.7) 33 (39.7) 21 (39.6)
Transverse 11 (8.1) 5(6.1) 6 (11.4)
Stage before operation TNM
| 15 (11) 12 (14.5) 3(5.8) 0.26
I 57 (41.9) 32 (38.5) 25 (47.1)
1 64 (47.1) 39 (47) 25 (47.1)
Karnofsky’s score, %

100 94 (69.1) 62 (74.7) 32 (60.4) 0.10

70-80 38 (27.9) 20 (24.1) 18 (34)
60-70 4(2.9) 1(1.2) 3(5.6)
Pre-operative CUD, %
10 31 (22.7) 15 (18) 16 (30.1) 0.06
TAS 15(11) 7 (8.4) 8 (15)
CAS 12 (8.8) 9(10.8) 3(5.6)
Cachexy 6 (4.4) 5 (6.0) 1(1.9)
PFI 3(2.2) 1(1.2) 2(3.8)
Apostasis 2(1.4) 0 2(3.8)
Hemorrhage 1(0.7) 0 1(1.9)
TLS 1(0.7) 1(1.2) 0
Preoperative severity of patient condition, %
Satisfactory 56 (41.1) 36 (43.3) 20 (37.7) 0.24
Medium 67 (49.2) 37 (44.5) 30 (56.6)
Severe 13(9.5) 10(12) 3(5.6)
AH, % 116 (85.9) 69 (84.1) 47 (88.6) 0.61
DM, % 25 (18.3) 17 (20.4) 8 (15) 0.50
CKD, % 13 (9.6) 8(9.6) 5(9.4) 0.60
CHD, % 73 (53.6) 37 (44.5) 36 (67.9) 0.009
c/a AMI, % 18(3.2) 8(9.6) 10(18.8) 0.13
CCVA, % 40 (29.4) 26 (31.3) 14 (26.4) 0.54
c/a ACVA, % 12 (8.8) 8(9.6) 4 (7.5) 0.76
CHF, % 71 (52.2) 43 (51.8) 28 (52.8) 0.90
HRD, % 41 (30.1) 27 (32.5) 14 (26.4) 0.44
GC, % 41 (30.1) 26 (31.3) 15 (28.3) 0.70
Anemia, % 0.23
Minor 89 (65.4) 51 (61.4) 38 (71.7)
Moderate 22 (16.1) 13 (15.6) 9(16.9)
History of AO, % 57 (42.2) 31 (37.8) 26 (49) 0.21

AH — arterial hypertension. AO — abdominal operations. GD — gastrointestinal diseases. CHF — congestive heart failure. BMI — body mass index. CHD —

coronary heart disease. 10 — intestinal obstruction. KPS — Karnofsky performance s

cale. HRD — heart rhythm disturbances. CUD — complications of the

underlying disease. PF| — perifocal inflammation. CAS — cancer associated stenosis. DM — diabetes mellitus. c/a AMI — condition after acute myocardial
infarction. c/a ACVA — condition after acute cerebrovascular accident. TLS — tumor lysis syndrome. TAS — toxic anemic syndrome. CKD — chronic kidney

disease. CCVA — chronic cerebrovascular accidents.

Table 1. Comparative analysis of baseline demographic and clinical characteristics of patients with colorectal cancer (CRC)
Ta6nuua 1. CpaBHUMenbHbIU aHanu3 ucxooHbIX 0emMozpacpudeckux U KIUHUYEeCKUX Xapakmepucmuk 2pynn nayueHmoB C pakoM

060004Hol Kuwku (POK)

(2017) classification (p=0.58). However, most patients had
stage II disease. Histopathological analysis revealed
adenocarcinoma in 118 (90.7%) patients, as well as rare cases
of mucinous adenocarcinoma and carcinoma. The results are
shown in Tables 2 and 3.

According to the ASA anesthetic and surgical risks, class
IT was found in 112 (82.3%) cases, followed by class III (21
(15.4%)).

The results of operative data and their analysis is shown
in Table 4.

Despite similar operative time values for both groups
(p=0.19), intraoperative blood loss was significantly higher
in the LT group than in the LS group (p<0.001) (Fig. 1).
The overall postoperative status was comparable between
the groups, the majority of patients being in satisfactory
condition (p=0.15). Both the total hospitalization time and
the postoperative hospitalization time were significantly

www.innoscience.ru

ASA Class, %
|

1(0.74)
Il 112 (82.35)
1l 21 (15.44)
I\ 2 (1.47)
Non-surgical postoperative complications, %
Acute urinary retention 5(3.85)
Hemorrhagic anemia 4 (3.08)
Pneumonia 4 (3.08)
Pulmonary thromboembolism 2 (1.54)
Encephalopathy 2 (1.54)
Mesenteric thrombosis 1(0.77)
Hypoglycemia 1(0.77)
Pancreatitis 1(0.77)
Fever 1(0.77)
Histopathological landscape
Adenocarcinoma (AC) 118 (90.7)
Mucinous AC 5(3.8)
AC with mucinous component 4 (3.0)
Carcinoma 3(2.3)

Table 2. Descriptive results of perioperative data

Tabnuuya 2. OnucamerbHble pe3ynbmamsl NnepuonepayuUoHHbIX
OaHHbIX
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Toat 1150 5 oy T | puae

TNM stage after surgery
|

29 (21.3)
1l 63 (46.3)
LI} 44 (32.3)
Hb level before surgery, mg/dl 107.2+18.3
Hb level after surgery, mg/dl 102.5+13.3
CRP on day 3 after surgery, mg/dl 106 (73-147)
CRP on day 5 after surgery, mg/dl 64 (35-89)
TOT, min. 145 (122-182)
IBL, ml 60 (50-150)
Severity of condition after surgery, %
Satisfactory 67 (49.2)
Moderate 50 (36.7)
Severe 19 (13.9)
Postsurgical pain syndrome, %
Mild 94 (69.1)
Moderate 41 (30.1)
Severe 1(0.7)
PNSC, % 24 (17.6)
Wound infections, % 13 (9.5)
Anastomotic bleeding, % 2(1.4)
Anastomotic leakage 4(2.9)
Post-operative peritonitis 6 (4.4)
Abdominal abscess 6 (4.4)
Adhesive intestinal obstruction 1(0.73)
THT, days 11 (9-13)
PHT, days 7 (7-10)
Postoperative mortality 4(2.94)

20 (24.1) 9 (16.9) 0.58
36 (43.3) 27 (50.9)

27 (32.5) 17 (32)

107.7+18.2 106.3+18.5 0.68
102.9+13.1 101.9+13.7 0.66
93 (68-136) 127 (98-183) <0.001
51 (25-75) 81 (50-103 <0.001
150 (125-180) 135 (115-190) 0.19
50 (30-50) 150 (100—250) <0.001
46 (55.4) 21 (39.6) 0.15
28 (33.7) 22 (41.5)

9 (10.8) 10 (18.8)

80 (96.3) 14 (26.4) <0.001
2 (2.4) 39 (73.5)

1(1.2) 0

6(7.2) 18 (33.9) <0.001
5 () 8 (15) 0.13

0 2(3.7) 0.15
1(1.2) 3(5.6) 0.16
3(3.6) 3(5.6) 0.1

2 (2.4) 4(75) 0.25

0 1(1.8) 0.16
10 (9-12) 13 (10-17) <0.001
7 (6-8) 9 (7-13) <0.001
3(3.6) 1(1.8) 1.0

Hg — ypoBeHb 2emoznobuHa, TOT — total operating time, IBL — intraoperative blood loss, THT — total hospitalization time, PNSC — postoperative non-surgical
complications, PSC — postoperative surgical complications, PHT — postoperative hospitalization time, CRP — C-reactive protein.

Table 3. Comparative analysis of surgical, laboratory, and early postoperative outcomes
Tabnuua 3. CpaBHUMeNbHbIU aHanu3 xupypau4eckux, 1abopamopHbIX U paHHUX Noc/ieonepayUoHHbIX pe3y/ibmamos

longer in the LT group (p<0.001) (Fig. 2). Median values and
interquartile ranges for the duration of hospital stay are shown
in Table 3.

Pre- and post-operative hemoglobin values did not differ
between groups (p=0.68 and p=0.66, respectively). At the same
time, the CRP levels both on the third and fifth day after the
surgery differed significantly between the groups and were
higher in the LT group (p<0.001 for both measurements). Mild
postsurgical pain was found in 94 (69.1%) patients, moderate
pain in 41 (30.1%) patients; the patients of LT group suffered
more from moderate pain as compared to the patients of the
LS group (39 (73.5%) vs. 2 (2.4%), p<0.001). Overall, 67
(49.2%) patients were in satisfactory, 50 (36.7%), in moderate,
and 19 (13.9%), in severe condition. Comparative analysis of
the groups by general condition showed similar results without
statistically significant differences (p=0.15). The comparative
results are presented in Table 3.

A total of 24 (17.6%) non-surgical complications and
8 (5.8%) surgical complications were reported (Table 2).
The majority of non-surgical complications were urinary
retention, posthemorrhagic anemia and pneumonia, as well
as isolated cases of pulmonary embolism, pancreatitis and

Parameter Before the surgery After the
(n=136) surgery (n=136)

Severe patients 13(9.5) 19 (13.9) 0.25

Intestinal obstruction 32 (27.1) 1(0.7) <0.001
Hemoglobin 107.2+18.3 102.5+13.3 <0.001
C-reactive protein 106 (73-147)* 64 (35-89)** <0.001

*day 3, *day 5

Table 4. Comparative analysis of clinical, laboratory, and surgical
characteristics before and after surgery

Tabnuuya 4. CpaBHumesbHbIll aHanu3 KINUuHUYeCcKux, 1abopamopHbIX
U Xupypau4eckux xapakmepucmuk 00 U nocse onepayuu
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hypoglycemia (Table 2). No severe complications, such as
sepsis and multiple organ failure were reported. Non-surgical
complications were found mainly in patients in the RT group
(p<0.001). Major surgical complications such as anastomotic
leakage, postoperative peritonitis, and complications related
to wound infection and abdominal abscesses were recorded
without statistically significant differences between groups
(p>0.05).

After surgery, slightly more patients were recorded
with severe condition, but no significant differences were
observed (p=0.25). In contrast, laboratory parameters changed
significantly depending on the period: the level of Hb in the
blood decreased significantly after surgery (107.2+18.3 vs.
102.5+13.3 mg/dL, respectively, p<0.001), while the level of

400

p<0.001

Intra-op_bleed
300
L

200
L

—

laparoscopy

100
1

0
1

laparotomy

Figure 1. The total intraoperative blood loss was higher in the LT group.

PucyHok 1. Obwasi uHmpaonepayuoHHasl KpoBonomeps bbina
Bbiwe B 2pynne JIT.
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Figure 2. The duration of postoperative hospital stay (DPHS) was
shorter in the LS group than in the LT group.

PucyHok 2. [lnumenbHOCMb nocieonepayuoHHo20 npebbiBaHust
B cmayuoHape (AMINC) 6bina kopo4e B epynne J1C, yem B 2pynne JIT

CRP decreased significantly from the third to the fifth day
(p<0.001).

Postoperative mortality in the main group was 3.61% (3/83),
while in the control group it was 1.89% (1/53). The statistical
analysis of the frequency of deaths between the groups did not
reveal any significant differences (p=1.0). This indicates the
absence of a statistically significant effect of the studied factor
on postoperative mortality.

Results of multivariate linear regression analysis (MLR)

Multivariate linear regression analysis was performed to
identify factors that influence the overall length of hospital
stay, other than surgical approaches. In addition to surgical
approach, variables that showed statistical significance in
univariate analysis were selected as independent variables: sex,
age, presence of chronic kidney disease (CKD), total operative
time, CRP, and presence of non-surgical postoperative
complications (Table 5).

The regression model demonstrated acceptable accuracy:
the hat value was p=0.96, and the hatsq value was p=0.007
in the linearity test (linktest). The level of explainability of
the model, estimated through the Nagelkerke R? coefficient,
was 0.42. Among the independent variables, the following
were statistically significant factors: method of laparoscopy
(B =-2.62; p = 0.03; 95% CI: -4.999 — -0.250), CRP level on
the third day (f = 0.03; p = 0.002; 95% CI: 0.016 - 0.063),
total operating time ( = 0.03; p = 0.002; 95% CI: 0.011 -
0.050), and postoperative complications, including pneumonia
(B =0.01; p=0.001; 95% CI: 1.205 — 11.328), mesenteric
thrombosis (p = 22.49; p < 0.001; 95% CI: 13.843 — 31.146),
and hemorrhagic anemia (f = 6.69; p = 0.01; 95% CI: 1.439 —
11.952). Postoperative hypoglycemia and pancreatitis showed
borderline statistical significance (p=0.05). At the same time,
such variables as sex, age and presence of CKD did not
demonstrate significant interaction with the total duration
of hospitalization within this model (p>0.05). The data are
presented in Table 6.

m DISCUSSION
The results of our study showed that the groups of patients
operated by laparoscopic and laparotomic methods were

www.innoscience.ru

Age Quantitative

Sex Qualitative Male
Female

CKD Qualitative No
Yes

Surgical approach Qualitative LS
LT

TOT Quantitative

CRP-3 Quantitative -

PSC Qualitative No complications
Pneumonia
MT
Hypoglycemia
Pancreatitis
Fever
HA

HA — hemorrhagic anemia, LS — laparoscopy, LT — laparotomy, MT —
mesenteric thrombosis, TOT — total operating time, PSC — postsurgical
complications, CKD — chronic kidney disease, CRP-3 — C-reactive protein on
the third day

Table 5. Characteristics and coding of independent variables
in the selected multiple logistic regression model

Tabnuya 5. Xapakmepucmuka u KOOUPOBKa He3aBUCUMbIX
nepemeHHbIX BblibpaHHoU modenu MJIP

comparable in key parameters, which allowed us to conduct
a comparative assessment of the impact of surgical access
on early postoperative outcomes. The absence of significant
differences in such parameters as age, sex, BMI, functional
status and comorbidities confirms the balance of the initial
data between the groups.

The histopathological analysis confirmed the predominance
of adenocarcinoma in both groups, which is consistent with the
literature data on CRC [1, 11, 12]. At the same time, despite
similar demographic characteristics, the LS and LT groups
differed significantly in a number of operative and early
postoperative factors. One of the most significant differences
was the difference in the volume of blood loss, which was
significantly higher in the LT group.

This fact confirms the advantages of the laparoscopic
method known for its lower trauma and better visualization
due to optical magnification. This allows for less intraoperative
blood loss, which also contributes to faster recovery of patients
[3, 13, 14].

Besides, the patients of the LT group showed longer
hospital stay periods and higher CRP levels on the third and
fifth days after the operation, which shows a demonstrated
inflammatory response and prolonged recovery [15-17]. The
patients in the LT group reported moderate postoperative pain
more frequently, which might be related to a more traumatic
character of surgical access. These differences highlight
not only the advantages of laparoscopic surgery in terms of
minimizing trauma, but also a more comfortable recovery in
a complex category of patients with multiple comorbidities
[14, 18].

Regarding complications, non-surgical complications
such as urinary retention, anemia and pneumonia were
more prevalent in the LT group, which is associated with
the more traumatic nature of this approach and an increased
inflammatory response [13, 18]. At the same time, no serious
complications such as sepsis or multiple organ failure were
registered, indicating the high safety of both techniques. In
addition, isolated complications were noted without significant
differences between the groups, indicating the safety of both
types of surgical approaches.
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OHKONOIrn4A, ny4eBAA TEPANMNA

Tom 10 (2) 2025

Hayka n UHHOBauUuK B MeauLuHe

e Lo Lo [l o 1 [ o

0.14 0.14 0.99 0.32 -0.142 - 0.426
Male sex -0.07 1.16 -0.07 0.94 -2.396 —2.240
CKD 3.23 1.87 1.73 0.08 -0.475-6.953
LC -4.18 -2.62 1.19 -2.19 0.03 -4.999 —-0.250
TOT 0.03 0.01 3.40 0.001 0.016-0.063
Pneumonia 598 6.26 2.55 2.45 0.01 1.205-11.328
MT 245 2249 4.36 5.15 <0.001 13.843—31.146
Hypoglycemia  15.5 11.64 6.06 1.92 0.05 -0.379-23.670
Pancreatitis 10.5 8.28 4.32 1.92 0.05 -0.286 —16.847
HA 11.2 6.69 265 2.53 0.01 1.439-11.952
Fever 595 6.01 0.99 0.32 -5.96-17.864
CRP-3 0.04 0.03 0.009 3.19 0.002 0.011 —0.050

HA — hemorrhagic anemia, LS — laparoscopy, MT — mesenteric thrombosis,
TOT - total operating time, CRP-3 — C-reactive protein on the third day,

CKD - chronic kidney disease; ncp — non-corrected beta, cp — corrected beta,
SE — standard error, Cl — confidence interval, Z/T — Z/T test.

Table 6. Multiple logistic regression (MLR) results showed significant
outcomes

Tabnuuya 6. Pesynbmamel MJIP nokasanu 3Ha4uMbie pesynbmamai

The obtained results of postoperative mortality show that
mortality in both groups remains low and does not demonstrate
significant differences.

Laboratory data, such as a decrease in Hb levels and CRP
dynamics, demonstrate typical physiological responses of the
body to surgical intervention [15]. Despite the increase in the
number of patients with decompensation in the postoperative
period, this indicator did not reach statistical significance,
which highlights the importance of further research to
understand the impact of the surgical method on the overall
status of the patient in a better way.

The results of our study support the hypothesis that
laparoscopic surgery has significant advantages over
laparotomy in elderly patients. We also successfully
achieved the primary endpoint of overall hospital stay, which

differed significantly between groups, as well as secondary
endpoints such as intraoperative blood loss, postoperative
complications, inflammatory response, and postoperative
pain severity. Multivariate linear regression confirmed the
importance of factors such as surgical method, CRP on day
3, intraoperative blood loss and postoperative complications
in determining the total length of hospital stay, which further
strengthens the conclusion about the advantages of the
laparoscopic method in the context of rapid recovery and
minimization of complications in a complex category of
patients.

Shortcomings

The limitations of our study include the limited sample
size and lack of randomization, which reduces the validity
of generalizations and the ability to control of all influencing
variables. The study is also limited by early postoperative
outcomes and the lack of long-term outcome databases.

m CONCLUSION

The conclusions of this study confirm that laparoscopic
access shows considerable advantages as compared to
conventional laparotomy in the surgical treatment of
colon cancer, especially in patients above 75 years of age.
Laparoscopic surgery is associated with less intraoperative
blood loss, which confirms its lower trauma. The patients who
underwent a laparoscopic surgery showed better outcomes
in postoperative recovery with lower levels of C-reactive
protein and lower indicators of inflammatory process. Post-
surgery complications were seen mainly in the laparotomy
group. These data emphasize the importance of choosing a
laparoscopic approach to improve postoperative recovery
and reduce the risk of complications in elderly patients with
colonic malignancies. #=
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