Evaluation of the relationship between dehydration, fluid volume distribution and damage to the glycocalyx layer. 
 Synopsis
In the perioperative settings volume loading (VL) is standard approach used to counterbalance the hemodynamic fluctuations during induction phase and resuscitation with intravenous fluids is a first line treatment in hypovolemic and hemodynamically unstable patients throughout the course of anesthesia. Generously administered iv fluids are associated with hypervolemia which may result in tissue edema, cardiopulmonary complications, anastomosis leakage and a prolonged hospital stay. Tissue edema formation at least in part is influenced by damage done to internal layer of endothelium – glycocalyx. BNP or NT-proBNP released from stretched ventricles is believed to be one of the endothelial glycocalyx layer (EGL) damaging factors.
The aim of this study

1. Evaluate shedding of glycocalyx after volume loading with isotonic crystalloids and the dynamics of the process over the time course
2. Detect if the damage is affected by hydration status of patient and kidney’s function of fluid retention or excretion
3. Detect relation of EGL damage to NT-proBNP levels.  
Study design

Non randomized, non blinded interventional study.

Methods

During perioperative management of patient scheduled for elective surgery blood and urine samples are taken at certain time intervals.
First urine and blood sample is taken just before induction of anesthesia. Urine sample is taken for evaluation of dehydration.  At the beginning of surgery patient receives infusion of Ringer Lactate 25ml/kg in 30 min time. Blood samples are repeated every 10 min and urine samples – every 20 min starting from the beginning of fluid infusion and lasting for for at least 90 min.
Blood samples are analyzed for Hb (to calculate the fluid distribution), serum albumin (to calculate capillary leakage of albumin) and NT-proBNP as well as shedding products of glycocalyx. Urine samples also are analyzed for glycocalyx shedding products.
Last blood sample 2 hours after the end of anesthesia.

During urine sampling the volume of excreted urine is recorded. During blood sampling – heart rate, systolic and diastolic blood pressures are recorded.  
Inclusion criteria

1. Patients scheduled for elective surgery, 20 – 50 years old, without significant cardiorespiratory diseases.
2. ASA I-II

3. Operations with planed blood loss below 500 ml

4. Operations performed under general anesthesia

Exclusion criteria

1. Emergency surgery

2. ASA III-IV

3. Pregnancy

4. Time of operation less than 90 min

5. Blood loss above 500 ml

6. Operations involving central neuroaxial blocks
7. Patient’s refusal

Patients information
Dear Sir or Madam:

You are invited to participate in a research study  evaluating the physiological processes during anesthesia in order to make anesthesia safer. Before deciding whether or not to take part we would ask you to carefully read the following information. 
Study description

Before and during the elective surgery and standard anesthesia you are scheduled for blood and urine analysis will be taken repeatedly. The last blood sample will be taken after the end of anesthesia. The date of your intervention is one of the selected days on which all the

What does your participation involve?
Whether you decide or not to participate will not affect the medical care you are going to receive. If you do decide not to take part it will not alter your treatment. The doctors attending you will not modify their decisions, neither during your hospital stay nor after your discharge, because you have participated or not.

Withdrawal from the study

Even though you have agreed to participate you may leave the study whenever you wish and, moreover, without having to offer any kind of explanation. You will not have to justify your decision.

Privacy and use of clinical information

In order to carry out the study it will be necessary to consult and make use of some of the information that appears in your medical record. Your acceptance will authorise us to consult and process the information in the following manner:

• Information will be stored in a computerised data base for all the participants.

• Once any clinical information has been obtained you will be only identified by a number. No data concerning personal identification will be revealed.

Any inquiries concerning the study should be addressed to Hospital researcher:

___________________________________________ Phone Nr.:________

If you have any questions related to your rights as a participant in the study you can get in touch with (Hospital Ethics Committee contact):
___________________________________________ Phone Nr.:________

Thank you for taking time to read this information sheet

Date_______________________
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Participant’s Informed Consent

I, ____________________________________________(first and last names of participant)
·  Have read the study Information Sheet for the patient’

·  Have been able to ask questions concerning the study.
· Have received sufficient information with respect to the study.
I have spoken to______________________________________ (name of researcher),
And understand that my participation in the study will not affect any medical care that I should receive from the hospital. I am aware that my participation is voluntary.

I realise that I can withdraw from the study:

· Whenever I wish.
· Without having to give any explanations.
· Without suffering any repercussions with respect to my medical attention.

I freely give my consent to participate in the study. 

____________________________(signature of participant)
____________________________ (signature of researcher)
Date .............................

