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Abstract. The use of screening programms in elderly population (age >65 years) comprises an increasing proportion of
patients undergoing emergency general surgery (EGS) procedures nowadays. The aim was to determine the intra-hospital
mortality rate in elderly patients undergoing gastric surgical procedures. 108 elderly patients (=65 years old) were
examined, divided into two groups: deceased and surviving surgical patients, treated for diseases (benign and malignant) of
the stomach. The patients were divided into four age groups and five ASA groups, taking into account the presence of
chronic diseases, the values of some laboratory parameters, administered transfusion and the occurrence of surgical
complications during hospitalization. The mortality rate among elderly patients was 28.7%. The significant risk factors for
mortality were: emergency surgery (p < 0.001), bleeding gastric ulcer operations (p = 0.042), lung (p = 0.003), kidney (p <
0.001), heart (p = 0.025) diseases, ASA score of 4 or higher (p < 0.001), serum levels (higher after two times measurement)
of creatinine, haemoglobin, CRP, PCT and glycemia (p < 0.001). In order to improve medical treatment, the determination
of independent validated risk indicators for mortality in elderly patients might lead to developing a dedicated scoring

system.
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Introduction

In people aged 65 or older, the patient’s risk of requir-
ing surgical procedures is three times higher than in the
younger population, especially in the case of emergency
conditions [1]. Surgeons are still generally reluctant to
treat elderly patients, considering them more sensitive to
surgical treatments, having lower physiological reserves
inside themselves, as well as more concealed diseases
[1,2]. The aim of the research was to determine the
overall rate of early postoperative mortality of elderly
patients undergoing gastric surgical interventions, with
an overview of the impact of the ASA score, malignant
diseases, septic conditions, associated chronic diseases,
surgical complications and some laboratory parameters
to the occurrence of the mentioned.

Materials and Methods

The study includes the examination of 108 elderly pa-
tients (>65 years of age) in the period from 1% January
2013 to 31* December 2014 at the Clinic for General
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Surgery of the Clinical Center in Nis, divided into two
groups: deceased and surviving surgical patients. Pa-
tients were surgically treated for diseases (benign and
malignant) of the stomach, with attention to the type of
operation (emergency, elective), associated chronic
diseases (heart and kidney diseases, pulmonary function
disorder, neurological diseases of the CNS, diabetes),
number of transmitted red blood cell (RBC) concen-
trates units and frozen fresh plasma (FFP) units. Four
age groups of patients were examined: the 1% group of
patients aged 65 to 69; 2" group of patients from 70 to
75 years of age; 3" group of patients between 76 and
80; 4™ group of patients aged over 80. In the study, pa-
tients were also included in the ASA classification, and
divided into five categories [3]. The study also included
monitoring some laboratory parameters (serum creati-
nine, serum albumin, total serum proteins, erythrocyte
values, leukocytes, serum hemoglobin, serum sodium
and potassium values, C-reactive protein-CRP, procal-
citonin-PCT, glycaemia) with their measurement on two
occasions during patient hospitalization: before the sur-
gery itself and just before the end of the clinical treat-
ment or before the fatal outcome. The tables show the
average values of the tested parameters. Following sur-
gical complications were observed: laparotomy dehis-
cence, dehiscence of the primarily performed gastro-
intestinal anastomosis, postoperative bleeding. The data
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are presented in the form of an arithmetic mean and a
standard deviation, or in the form of absolute and rela-
tive numbers. Frequency comparisons were done with
the Chi-squared test. The comparison of the continuous
variables was done with the Mann-Whitney test. The
hypothesis was tested with a significance threshold of
p<0.05. The data analysis was performed with the SPSS
16.0 software package.

Results

In this study of 108 patients with gastric surgical dis-
eases, there were 77 (71.30%) surviving and 31 (28.70%)
deceased patients. None of the age groups represented
significant risk factors in early postoperative mortality
(p=0.922). Emergency surgical procedures, ASA score
4 or higher were statistically significantly more common
in group of deceased gastric surgical patients (p < 0.001).
Malignant diseases were more common in group of sur-
viving gastric surgical patients (55.80% vs. 48.40%).
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Bleeding / perforation of gastric ulcer or gastric tumor
were statistically significantly more common in deceased
gastric surgical patients (p = 0.024; p = 0.027). Respira-
tory disorders and renal diseases were statistically signifi-
cantly more common in deceased gastric surgical patients
(p = 0.003; p < 0.001). Heart diseases were more com-
mon in surviving gastric surgical patients (p = 0,025).
The average number of transmitted FFP units was statis-
tically significantly more common in surviving gastric
surgical patients (p=0.005) (Table 1).The bleeding gastric
ulcer surgical operations were more common in deceased
gastric surgical patients regarding to surviving patients
(25.80% vs 10,40%, p=0.042) (Table 2). There were sta-
tistical difference referring to higher serum concentration
of the following values in deceased gastric surgical pa-
tients: serum creatinine, hemoglobin, erythrocyte count,
leukocyte count, CRP, PCT and glycaemia (p<0.001)
(Table 3). Gastro-intestinal anastomosis dehiscence was
determined in 5 deceased surgical gastric patients (16.10%)
(Fisher’s test: p=0.002).

Table 1 Risk factors of fatal outcome of the examined population

Risk factors Surviving

N=77 (71.30%)

Deceased x p

N=31 (28.70%)

Pat. characteristics (age)

65-69 year 21 (27.30%) 7 (22.60%) 0.488 0.922
70-74 year 17 (22.10%) 7 (22.60%)

75-79 year 18 (23.40%) 9 (29.00%)

<80 year 21 (27.30%) 8 (25.80%)

Clinical characteristics

Emergency op. 20 (26.00%) 21 (67.70%) 1  16.37 <0.001
Elective op. 57 (74.00%) 10 (32.30%)

Malignant disease 43 (55.80%) 15 (48.40%) 0.240 0.624
Benignant disease 34 (44.20%) 16 (51.60%)

Ulcer/tumor bleeding 9 (11.70%) 10 (32.30%) 5.109 0.024
Ulcer/tumor perforation 11 (14.30%) 11 (35.50%) 4.885 0.027
Respiratory diseases 6 (7.80%) 10 (32.30%) 8.634 0.003
Heart diseases 74 (96.10%) 25 (80.60%) 5.039 0.025
Kidney diseases 0 6 (19.40%) <0.001
Neurological disorders 11 (14.30%) 4 (12.90%) 0.035 0.851
Diabetes mellitus 0 2  (6.50%) 0.080
ASA 2 66 (85.70%) 3 (9.70%)

ASA 3 11 (14.30%) 9 (29.00%)

ASA 4 0 18 (58.10%) <0.001
ASA 5 0 1 (3.20%)

RBC concentrate units 3.52+2.23 5.74+4.42 2.2492 0.025
FFP units 6.38+4.31 4.39+2.98 2.824 0.005
+ - number (%), x> — Chi-squared test
Table 2 Type of operation in the examined population

Type of operation Surviving Deceased Xz p
Perf. gastric ulcer oper. 11 (14.30%) 6 (19.40%)+ 0.13 0.717
Bleeding gastric ulcer oper. 8 (10.40%) 8 (25.80%) 4,12 0.042
Gastric malignant tumor oper. 44 (57.10%) 15 (48.40%) 0.38 0.540
Gastric benignant tumor oper. 14 (18.20%) 2 (6.40%) 1.57 0.210

1 - number (%), y° — Chi-squared test, # Fisher’s test
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Table 3 Biochemical parameters of fatal outcome in examined population

Biochem. Surviving Deceased F/z* p
marker} 1st measure. 2" measure. 1st measure. 2nd measure.

Ser. creatinine 9417 +56.13 84.74 +44.06 140.13 +70.72 193.39 +138.13 16.696 <0.001
Total proteins 58.70 +10.80 53.48 + 5.53 4731 £ 7.62 4287 £ 7.74 0.167 0.684
Ser. albumin 33.31 + 6.68 29.88 + 4.28 2465 * 5.38 23.77 = 4.05 5.237 0.024
Er. count 3.76 £ 0.75 3.48 + 0.26 3.02 £+ 0.78 344 + 0.72 20.924 <0.001
Le. count 592 + 1.76 9.69 + 191 12.25 + 6.00 1299 + 5.46 18.288 <0.001
Ser. Hgb 113.23 +23.50 108.39 + 9.39 89.39 +25.22 103.29 +21.81 17.242 <0.001
Serum Na 136.51 + 4.84 139.73 + 3.05 133.90 * 5.93 136.97 + 4.79 0.019 0.889
Serum K 461 + 0.37 3.71 £ 0.96 429 + 0.99 3.60 £ 048 1.002 0.319
CRP 92.60 +56.13 - 215.09 +74.584 - 6.238* <0.001
PCT 0.027 £ 0.015 - 4817 +15.14 - 3.322* <0.001
Glycaemia 0.19 + 0.89 - 1.23 + 351 - 5.231* <0.001

+ - MeantSD, F- Anova for repeated measurements, * - Mann-Whitney test

Discussion

In people aged 65 years and older, the risk of death to
the patient from the required surgical procedures is three
times higher than to the younger population, especially
in the case of emergency conditions [1]. In our study
none of the age groups represented significant risk fac-
tors in early postoperative mortality (p=0.922). Emer-
gency surgery is a well-known risk factor [4]. It in-
creases the operative mortality rate from 3 to as many as
10 times [5]. We determined that emergency surgery
was the significant risk factor of death outcome in our
patients (p<0.001). Patients with higher ASA score have
more chance of death outcome [6], as it was shown in
our survey (p<0.001). The chronic diseases presence is
tightly connected with death outcome [7]. Some studies
indicate that the primary preoperative factor for a poor
surgical outcome in the elderly was the comorbidity
itself rather than age [8]. Respiratory and renal diseases
were statistically significantly more common in de-
ceased gastric surgical patients (p=0.003; p<0.001). Our
research showed that serum creatinine values were sta-
tistically significantly higher in deceased gastric surgi-
cal patients (p <0.001), which was in correlation with
other authors [9]. Hypoalbuminemia is a common la-
boratory abnormality in the elderly, which can lead to
high morbidity and mortality [10]. Our research showed
that hypoalbuminemia was independent risk factor of
fatal outcome (p=0.024) The serum hemoglobin con-
centration was higher in surviving gastric surgically
treated patients, compared to the deceased ones, at the
level of statistical significance, which was in correlation
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