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INVESTIGATION OF THE THORACIC ELECTRICAL
IMPEDANCE DURING ENDOTOXEMIA IN DOGS

Agnes Adamicza, L. Tutsek and S. Nagy

Institute o f Experimental Surgery, Szent-Gyorgyi Albert Medical University
H-6701 Szeged, P.O. Box 464, Hungary

The purpose of our study was to examine the effect of sustained low-dose endotoxin infusion on
changes in thoracic electrical impedances (Zo at end-expiratory apnoea, Znax at end-inspiration), Znax-
Zo, hematocrit (H) values, and extravascular lung water (EVLW) estimated with gravimetrical analysis
(WW/DW) and the impedance method (dEVLWijnp) in anesthetized dogs. To define the role of H in
changes in the Zo and Zmes, we applied splenectomy. To determine whether changes in respiration
might be involved in changes in Zo and Znex, mechanically ventilated dogs were examined. During the
infusion of endotoxin there was an increase in Zo, Znmex, H and the respiratory rate in the spontaneously
breathing dogs. In splenectomized dogs both impedances slightly increased without any singificant
change in H. In the ventilated dogs Zo and Zmex increased similarly, and H increased to a slightly lower
level than in the spontaneously breathing dogs. In the ventilated-splenectomized dogs no changes were
found in the impedances and in H. The EVLW values showed no serious edema in the endotoxemic
groups. The results suggest that Zo increased mainly in association with the increase in H. The ZmaxZo
parameter proved to be a suitable parameter for demonstrating the changes in respiration.

Introduction

The constant (thoracic tissues) and changing (resistivity of blood, gas and fluid volume)
factors in the thorax may contribute to the basal thoracic electrical impedance (Z0). Any
change in these parameters would be expected to cause change in Z0. As Zo is
determined, in part, by blood resistivity, it seems likely that changes in H may have effect
on Z0. An earlier report demonstrated a linear relationship between changes in lung
volume and in Z0 during breathing [1]. As Z0 increases during inspiration, measurements
of this parameter at end-inspiration (Z,rax) can be used to monitor the respiratory changes.
Another study [4] showed that there was an altered ratio of air to fluid volume and lung
resistivity in serious sepsis and this can be attributed to pulmonary edema, atelectasis and
the altered hemodynamics in the lung. Therefore we designed a series of experiments to
investigate the effect of endotoxemia induced by prolonged, slow infusion of a low dose
of endotoxin on the thoracic impedances. Our purpose was to study 1. the change in Z0,
Zraax, H and respiration, 2. the role of H in  Z0 changes, 3. the effect of respiration on
changes in Z0and Zmex 4. the the extravascular lung water (EVLW).
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Methods

Mongrel dogs of both sexes were anesthetized with sodium pentobarbital (30 mg/kg iv).
Impedance cardiography system was used to measure the thoracic impedances (Z0, Znmex),
and cardiac output was calculated according to an empirical equation [2]. Hemodynamic
parameters (arterial blood pressure, central venous pressure, pulmonary arterial pressure,
systemic vascular resistance), arterial blood gas parameters (p02, pC02 pH), hematocrit
(H), respiratory rate (Rf) and white blood cell counts were measured or estimated. At the
end of experiments Z0 values were used to estimate EVLW (dEVLWirg) [3], and lungs
were removed for the gravimetric analysis (WW/DW). Four protocols were performed in
this study: 1.1. control group {CONT, n=8): saline infusion. 2. endotoxin group {ETX,
n=9): endotoxin infusion (120 minutes): 7.25 pg/kg during 45 minutes, 6.25 pg/kg
during 75 minutes. 11.1. splenectomized control group (SPL CONT, n=5): saline infusion
after splenectomy. 2. splenectomized endotoxin group (SPL ETX, n=6): endotoxin
infusion at the same rate as the ETX group. Ill. 1. ventilated control group (RESP CONT,
n=6: saline infusion. 2. ventilated endotoxin group (RESP ETX, n=9): endotoxin infusion
at the same rate as the ETX group. IV.1 ventilated-splenectomized control group
{RESPL CONT, n=5): saline infusion. 2. ventilated-splenectomized endotoxin group
{RESPL ETX, n=6): endotoxin infusion at the same rate as the ETX group.
Nonparametric tests were used for the statistical analysis, and a value of P < 0.05 was
considered significant.

Results

Hemodynamic data showed no serious septic responses in our model of endotoxemia. In
the ETX group Z0, Znex and ZnexZ 0 significantly increased up to the end of endotoxin
infusion. Then Z0 decreased toward the baseline value more than Znex ZmaxZ 0 remained
elevated up to the end of experiments. In the SPL ETX group there was only a moderate
increase in Z0and Zraax, and there was a rise in ZnaxZ 0 at the beginning of the infusion.
In the RESP ETX group thoracic impedances increased more slowly and to a lower value
than in the ETX group. There were no significant changes in the impedances in the
RESPL ETX group. In addition, no changes in ZnexZ 0 were observed in the two RESP
ETX and RESPL ETX groups. There was a significant increase in H only in the ETX and
RESP ETX groups in response to endotoxin infusion. Rf increased significantly in ETX
and SPL ETX groups. p02 increased initially, then decreased in the ETX and SPL ETX
groups. Serious pulmonary edema did not occur in the endotoxemic groups as shown by
both types of EVLW measurements.



Discussion

We investigated the effect of a prolonged low-dose endotoxin infusion on the changes of
Z0, Zmex and H, and the role of changes in H and respiration in the impedances. Our
results indicated that endotoxemia increased thoracic impedances, H and changed
respiration. There was a significant effect of H on Z0 changes as shown by the
splenectomized dogs. Changes in respiration can be estimated with measuring the Zmex-Z0
parameter. Our findings showed that serious pulmonary edema did not occur in the
endotoxemic groups as indicated by the dEVLWinpand the WW/DW measurements. We
conclude that the thoracic impedance method can be used successfully to detect changes
in respiration and to estimate EVLW changes in the thorax.

Summary

The noninvasive measurements of the changes in thoracic impedances can be used
continuously to monitor the fluid and gas shifts in the thorax.
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TECHNIQUE AND RESULTS OF DUODENUM-PRESERVING
RESECTION OF THE HEAD OF THE PANCREAS
IN THE TREATMENT OF CHRONIC PANCREATITIS

P. Arkosy, Judit Hallay and P. Sapy

2nd Department o fSurgery, University Medical School o f Debrecen
H-4004 Debrecen, Méricz Zs. krt. 22, Hungary

Surgical treatment of chronic pancreatitis is either by ductal decompression or resection of the
pancreas. Among various resection operations the duodenum preserving resection of the head of the
pancreas is the newest surgical technique. At the 2nd Dept, of Surgery of Debrecen Medical University
duodenum preserving resection of the head of the pancreas with simple modified reconstruction was
performed in 22 patients with chronic pancreatitis. The authors evaluate the early and late results: there
was no mortality. The rate of complitation was 27,2%. Considering late results complete relief of pain
was found in about 80% of patients. The authors suggest that this type of resection can be well applied
in the treatment of chronic pancreatitis with low risk and relatively good late results.

Introduction

Surgical management of patients with chronic pancreatitis is either by ductal
decompression [3] or resection of the pancreas [4]. The dudenum and stomach
preserving resection of the head of the pancreas is a newer method, which was introduced
with the aim to save the highest possible endocrine and exocrine pancreatic function [2].

Patients and Methods

At the 2nd Dept, of Surgery of Debrecen Medical University 22 duodenum preserving
resection of the head of the pancreas were performed for chronic pancreatitis between
1991 and 1996. All the patients were male and the average age of them was 42,2 years,
ranging between 29 and 56 years.

Considering the aethiological factors alcohol abuse was found in 21 patients and
unknown aethiology was in one patient. The main symptom was the abdominal pain (in
all patients).

Insulin dependent diabetes mellitus was present in 3 patients,'non-insulin dependent
diabetes mellitus in one patient.
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Preoperative diagnosis was performed by ultrasound, computerised tomography and
endoscopic retrograd cholangio-pancreatography showing enlargement of the head of the
pancreas and duct deformities.

During resection of the head of the pancreas the mesoduodenal vessels were preserved
by leaving a little pancreatic tissue at the duodenal rim. The resection line of the remnant
pancreatic head was sutured. Then one layer anastomosis was performed between the cut
surface of the distal pancreas and the posterior wall of the stomach.

Results

From the 22 operated patients 16 recovered without complications. We reoperated one
patient because of bleeding from the retroperitoneum on the 4th postoperative day.
Pancreatic juice have been drained for 8 and 15 days respectively in two patients.Bile
leakage has been observed through the drain in one case for 10 days. Two patients had
required gastric suction for 6 and 10 days respectively. The hospitalisation period varied
between 14 and 38 days, 17,5 days on average. There was no hospital
mortality.Considering the late results 1 patient was excluded from the evaluation because
he disappeared 1 year after the operation. No patient has died during the follow-up time
(average 2 years). Abdominal pain was stopped after the operation in 80,9% of the
patients and only one patient (4,8%) had recurrent strong pain