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Peculiarities of metabolism in patients 
with a high risk of complications 
in the postoperative period

Ab  s t r a c t  — In order to develop a methodology for assessing 
the risk of postoperative complications in surgical patients, 
the biochemical parameters of 254 patients were studied in 
the laboratory of the Tver State Medical University scientific 
center. The patients were aged 16 to 35 years and underwent 
planned surgical treatment in hospitals of Tver and Moscow. 
Investigations were performed before surgery, on the first day 
after surgery and on the fifth day after surgery. It was revealed 
that if the ratio of the level of matrix metalloproteinase I to the 
level of magnesium of erythrocytes on the fifth day after surgery 
is 20% or more higher than the same indicator before surgery, 
then this patient is more likely to develop complications in the 
postoperative period. Based on the study results, a patent for an 
invention (RU) was obtained.
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I NT  R O D U C T I ON
The development of postoperative complications 

remains one of the main problems of surgery [2]. De-
spite the improvement of surgical methods, the crea-
tion of new equipment and new materials, the frequen-
cy of complications after surgery is up to 18% [2, 3]. 
Most complications significantly reduce the quality of 
life of patients [5]. In our previous studies, it was found 
that complications more often occur in patients with 
signs of MASS (Mitral valve, Aorta, Skeleton, Skin) 
syndrome (MIM 604308) [6]. External signs of MASS 
syndrome (MIM 604308) are too diverse and do not 
allow an unambiguous conclusion about the diagnosis. 
In the surgeon’s daily work, conducting a genetic study 
of the patient may be too costly. 

The aim of the study is to develop a methodology 
for assessing the risk of postoperative complications 
in surgical patients based on an analysis of changes in 
biochemical parameters of blood serum.

M A TE  R I A L S  A N D  M ET  H O D S
We examined 254 patients who were undergo-

ing planned surgical treatment in hospitals in Tver 
and Moscow. Pairwise comparison method was used. 
The main group included 177 men and women, aged 
16 to 35 years, who had complications after planned 
operations. They were operated on for inguinal hernia, 
cholecystitis, vascular pathology of the extremities and 
pathology of the retroperitoneal space. A long pain 
syndrome, complications from the surgical wound, 
a prolonged temperature reaction and patient com-
plaints about a prolonged deterioration in well-being 
were taken into account as complications. Each 
patient from the main group corresponded to surgical 
patients from the control group of the same age, gen-
der and having a similar diagnosis. Biochemical blood 
testing was done in the laboratory of the scientific 
center of Tver State Medical University (License No. 
FS-69-01-000780 dated 23/04/2015). Investigations 
were performed before surgery, on the first day after 
surgery and on the fifth day after surgery. The level of 
alkaline phosphatase, sialic acids, fibrinogen, erythro-
cyte magnesium, type I C-terminal telopeptide (Cross 
Laps), matrix metalloproteinase I, matrix metallo-
proteinase IX in blood serum were determined. The 
data was processed with the STATISTICA (Stat Soft 
Russia) and BIOSTAT application software.

R ES  U L TS
Before the operation, biochemical parameters in 

both groups were in a minor way different. In pa-
tients of the main group, the median levels of alkaline 
phosphatase, sialic acids, fibrinogen, and erythrocyte 
magnesium were slightly higher than in the control 
group.

A day after the operation, a gradual change in a 
number of indicators was revealed. On the fifth day 
after the operation, changes in the median serum 
levels of alkaline phosphatase, sialic acids, fibrinogen, 
erythrocyte magnesium, type I C-terminal telopeptide 
(Cross Laps), matrix metalloproteinase I, matrix met-
alloproteinase IX in the main and control groups were 
significant and reliable.

The most pronounced changes were identified 
in relation to the level of matrix metalloproteinase 
I and the level of matrix metalloproteinase IX. The 
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median level of matrix metalloproteinase I decreased 
to 9.97±4.21 ng/ml, while in the control group it 
was 21.04±4.09 ng/ml (p<0.01). The median value 
of the level of matrix metalloproteinase IX decreased 
to 412.41±51.07 ng/ml, while in the control group it 
was 558.11±87.54 ng/ml (p<0.01). It should be noted 
that the level of erythrocyte magnesium increased 
to 8.39±0.98 (mmol/L), while in patients without 
postoperative complications it remained at the level of 
5.78±0.79 mmol/L. 

C ON  C L U S I ON
A mathematical analysis of the data revealed the 

following pattern: if the ratio of the level of matrix 
metalloproteinase I to the level of erythrocyte mag-
nesium on the fifth day after surgery is 20% or more 
higher than the same level before surgery, then this 
patient is more likely to develop complications in the 
postoperative period. A systematic analysis of the ob-
tained data suggests that an analysis of the dynamics of 
the level of matrix metalloproteinase I, the level of ma-
trix metalloproteinase IX and the level of erythrocyte 
magnesium before surgery and 5 days after surgery can 
serve as a reliable criterion for the risk of postoperative 
complications during planned surgical interventions. 
Based on the results of the study, there was obtained 
the patent "Method for assessing the risk of developing 
complications in the distant postoperative period in 
patients with signs of connective tissue dysplasia" [4].
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