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New Method to Predict Postoperative
Complications: Protein Electrophoresis
by Geometrical Electrofocusing

Cozma D', Dobre A', Stoian M2, lacob Oana?, Coros MF', Craciun C!

" County Emergency Clinical Hospital, Tirgu Mures, Romania
2 Gastroenterology Clinic 1, Faculty of Medicine, University of Medicine and Pharmacy, Tirgu Mures, Romania
¢ Nova Vita Hospital, Tirgu Mures, Romania

Purpose: To evaluate drainage liquid protein electrophoresis as a predictive marker for postoperative complications.

Assumption: Postoperative drainage liquid has variable protein concentrations which decrease progressively in the absence of local compli-
cations, therefore the postoperative rising of protein fractions could be a signal for a future complication.

Material and method: Drainage liquid samples collected at 24 h, 72 h and 5 days after surgery from patients operated in the 1%t Surgery
Clinic of the County Emergency Clinical Hospital of Tirgu Mures, were analyzed regarding the protein concentration and compared against a
sample of human serum provided by the I.C. Cantacuzino institute, Bucuresti. Quantitative variations in protein concentrations were assessed
by 280 nm spectrophotometry and qualitative variations were evaluated by colorimetric comparison of the protein fractions obtained at elec-
trophoresis by geometrical electrofocusing. Results were computer analyzed and graphically transposed.

Results: Electrophoresis identified, in all cases, protein fractions similar with those from the reference serum. All protein fractions tended to
decrease in samples obtained from operated patients with normal, uncomplicated postoperative evolution. In case of a complicated evolution
(local peritonitis after splenopancreatectomy) protein levels were constantly elevated in all three samples (at 24 h, 72 h and 5 days).
Conclusions: Geometrical electrofocusing of serum protein proved to be qualitatively efficient, low cost and very sensible, detecting protein
concentrations over 10 mg/dl; normal serum protein concentration is over 7000 mg/dl. This method could be a predictive factor for a local
postoperative complication and also a trigger for protein replacements in cases with large amount of drainage liquid losses.
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Introduction

During the course of early postoperative evolution of
patients who have undergone surgery, a number of in-
fectious complications with effects on postoperative
morbidity and mortality can occur. For these patients,
dynamic changes of electrophoreses resulting from the
analysis of drain fluid may reveal the occurrence of an
infectious process [1,2,3].

The quantity of liquid collected through the drain
tubes gradually diminishes, hence making it difficult to
determine protein concentration by conventional meth-
ods [4].

Geometric electrofocusing is a method which can en-
sure the analysis of liquids with low protein levels, without
the necessary prior concentration of samples [5].

The aim of our study was to assess the usefulness of pro-
tein electrophoresis by geometrical electrofocusing, as a
prognostic factor of postoperative evolution.

Material and method

The drain fluid was collected at intervals of 24 hours, 72
hours and 5 days after surgery from patients operated in
the 1* Surgery Clinic of the County Emergency Clinical
Hospital of Tirgu Mures between 2009 and 2012. The
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drainage tubes used had the same chemical composition
and comparative dimensions and samples were obtained
in similar conditions. The principle of geometric electrofo-
cusing is that the method enhances electrophoreses in flat-
plane gels and is based on the principle of protein concen-
tration from the liquids analysed during electrophoresis,
around the areas of focus of the electric field lines of force
which cross the gel migration [5].

Using the above mentioned method, applied to the
classic procedure, the electric field lines of force shall pass
through the tangents of contact between the gel migration
and the cylinders containing previously jellified samples.

Focusing the electric field lines of force at the level of the
separating gel is ensured by cross-sectioning the gel migra-
tion and inserting a cylinder containing a jellified sample
between the sectioned surfaces.

The device, with dimensions of 76/24 mm, is to be
installed inside the classic electrophoresis devices, thus
increasing the performance of the traditional procedure,
without the need of additional installations.

An increase in the diameter of the cylinder containing
the jellified sample allows an increase of the sample vol-
ume used for separation, about 10 times compared to tra-
ditional methods, without modifying the geometry of the
separation system.

The required condition of the process is to maintain the
cylinder containing the sample tangential to the section
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Fig. 1. Electrophoretic image of a human reference serum from
the I.C. Cantacuzino Institute, Bucharest, processed by geometri-
cal electrofocusing
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Fig. 2. Electrophoretic image of proteins in drain fluid collected
at variable time intervals, from an operated patient, with favorable
postoperative evolution

surfaces of the gel migration, no matter what the diameter
of the cylinder or the height of the gel migration may be.

Results

From the fluids we analysed, we obtained variable protein
concentrations. In all cases, electrophoretic separation
showed the presence of protein fractions similar to those
of the reference serum.

Figures 1-2 present the images of electrophoreses ob-
tained from the analysis of drain fluid from an operated
patient with uncomplicated postoperative evolution.

Figures 3—4 show the electrophoretic aspects obtained
using the same method in a case of postoperative evolu-
tion complicated with splenic fossa abscess after spleno-
pancreatectomy. The previous decrease of proteic fractions
in time are not present in this case.

Protein electrophoreses obtained by geometrical electro-
focusing were scanned and colorimetrically compared with
those from patient serum and the results were processed

using a proprietary graphical software named CROMOS.

Discussions
Using electrophoretic analysis of the proteins from the
drain fluid constitutes an absolute novelty, as the technique

Fig. 4. Graphical representation of proteic fractions from the
drain liquid 24 hrs postoperatively
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Fig. 3. Electrophoretic image of proteins in drain fluid collected at
variable time intervals, from an operated patient, with complicated
postoperative evolution
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has never been applied before. As the quantity of proteins
eliminated through the drain is variable, there can be no
question of reference liquid. Comparation of results can
only be performed in evolution, the reference serum be-
ing useful for identifying the electrophoretically separated
fractions [6,7].

The quantity of liquid obtained from the drain tubes
diminishes during the postoperative evolution, making the
determination of protein concentration by classical meth-
ods rather difficult [8,9,10].

Geometric electrofocusing is a process developed in
1994 and patented in 1998 [5], which can ensure the
analysis of liquids with low protein levels, without the
necessary prior concentration of samples, allowing the in-
crease of the volume of samples introduced for separation,
approximately 10 times compared to traditional methods
[10], without altering the geometry of the separation sys-
tem, thus eliminating all technological disadvantages re-
lated to concentration processes [5].

Conclusions

1. Geometric electrofocusing used to detect proteins from
drain liquid is particularly useful for the evaluation of
local postoperative evolution.

2. 'The sensitivity of the method permits the detection of a
quantity of proteins of over 10 mg/dl.

3. Extending the method to different cases can provide im-
portant data regarding the local post-operatory evoluti-
on, as well as the opportunity of substituting proteins
lost through the drain.

4. Geometrical electrofocusing, approached for the first
time for this specific type of analysis, has proved to be
highly effective in terms of quality and affordable due to
the low cost.

5. From the fluids we analysed, we obtained variable pro-
tein concentrations. In all cases, electrophoretic separa-
tion showed the presence of protein fractions similar to
those of reference serum.
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