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Abstract

Spontaneous bacterial peritonitis (SBP) is a bacterial infection of ascitic fluid without any
intra-abdominal surgically treatable source of infection. SBP is a serious potentially fatal complication

in patients with cirrhosis that requires early recognition and effective antibiotic therapy.

This study was conducted on 100 cirrhotic, ascitic patients presented to the Internal Medicine
Department, Kasr Elaini hospital. The aim of this study was to determine the prevalence and
characteristics of spontaneous bacterial peritonitis in hospitalized patients with ascites due to liver
cirrhosis. They were divided into two groups :group I: included 57 patients (57%) with the PMN >
250 cells/ mm?® and group IT: included 43 patients (43%) with ascitic fluid PMN< 250 cells/ mm®. The
clinical findings of SBP were extremely variable ranging from a silent subclinical to a severe fatal
illness. In our study 14 patients (24.5%) with SBP had no signs or symptoms of infection. Abdominal
pain and tenderness were commonly elicited features among patients with SBP occurring in 48% of
them. Fever and encephalopathy are other presenting features that were detected only in patients with
SBP (51% and 39%, respectively). Gastrointestinal bleeding is present in 23 patients (40.4%). Renal
impairment was present in 28 patients (48.3%) with SBP.

In SBP patients, PMN count in ascitic fluid was significantly higher than in patients with non-
infected ascitic fluid "control group”, at the time of diagnosis. However positive culture of ascitic
fluid detected bacterial growth in only 12 patients (21.05 %) of the group | and in one patient (2.3%)
of the group Il according to the laboratory results. Organisms isolated in our study were E. coli in 8

patients (13.8%)), Klebsiella in 2 patients (3.4%) and Gram positive organism in 2 patients (3.4%).
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The peritoneum, the largest and most complexly arranged serous membrane, is an empty and
intricately folded sac, lining the abdomen (parietal part) and reflected over the viscera (visceral part).
The total area of the peritoneum is approximately 1.8 m?. Both layers are in contact, the space between
them is the peritoneal cavity, which consists of a main region, the greater sac and the lesser sac
(behind the stomach and the adjoining structures), both communicate via the epiploic foramen. In
males, the peritoneum forms a closed sac, while in females; it is continuous with the mucus
membranes of the fallopian tubes (Hiyama and Bennion, 1997).

The parietal peritoneum is thicker than the visceral peritoneum and contains a richer capillary
network that ramifies extensively within the peritoneal lining; this vascular supply allows being freely
dissected from the deeper structures without altering its viability (Hiyama and Bennion, 1997).

Histology

The peritoneum is a single layer of mesothelial cells (about 3 pum thick), which contains a well
developed cytoskeleton of intermediate filaments, endoplasmic reticulum, Golgi apparatus and
abundant smooth surfaced and coated vesicles indicative of active trasnsmembrane transport (Pronk et
al., 1993). The peritoneal mesothelial cells (PMC) contain mechanisms that allow for easy gliding of
the opposing peritoneal surfaces, like type 2 pneumocytes, PMCs contain characteristic lamellar
bodies that produce surfactant that act as a lubricant within the peritoneal space (Beavis et al., 1994)

Numerous microvilli, about 3 pum in length project from the apical surface of the PMCs to
minimize the shear between both surfaces. These microvilli greatly increase the surface area of the
mesothelial cells. The relative density of microvilli differs throughout the peritoneal cavity (Nakatani
etal., 1996).

Also there is a strong structural integrity between neighboring PMCs, they are joined by tight
junctions, desmosome-like junctions, intracellular canaliculi, and monofilament like filaments. Tight
intra-mesothelial cell junctions generally connect these cells, although there are also large intracellular
gaps between these lining cells. Alterations in mesothelial cell metabolism and cellular swelling may
influence the ability of substances to diffuse across this cell layer

PMCs have the same mesothelial origin as the endothelial cells lining blood vessels that release
important biological modifiers such as nitric oxide and endothelines, this raise the possibility that
PMCs may be the source of effector mechanisms during peritonitis (Takahashi et al., 1991)

Beneath the mesothelial cells is a basement membrane composed of a loose network of type IV
collagen (Gotloib and Shostack, 1987). The basement membrane offers little resistance to diffusion
of most molecules smaller than 30,000 KD. The basement membrane overlies a complex connective
tissue layer which includes; collagen and other connective tissue proteins, elastic fibers, fibroblasts,
adipose cells, endothelial cells, mast cells, eosinophils, macrophages, and lymphocytes. (Takahashi et
al., 1991)
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Peritoneal Fluid

It is appreciated since the late 1870s that the peritoneum acts as a bidirectional semi -
permeable membrane. It normally contains about 100 ml serous fluid that resembles plasma ultra
filtrate and contains less than 3 gm/dl proteins. Fluid is absorbed by the peritoneal mesothelial lining
cells and subdiaphragmatic lymphatics. Mesothelial cells also absorb solutes during the continuous
process of endocytosis.

Splanchnic blood flow and factors that alter membrane permeability affect the efficiency of
fluid exchange. Peritoneal permeability is markedly increased by intraperitoneal inflammation.
(Topley and Williams, 1994)

While the entire peritoneum acts as a semi permeable membrane for fluid and solutes, the
passage of particulate matter such as bacteria is restricted to certain areas under normal conditions.
Particulate matter can be absorbed through stomata between the mesothelial cells of the diaphragmatic
peritoneum directly into specialized lymphatic channels called lacunae which run parallel to the
muscle fibers of diaphragm (Nakatani et al., 1996), from here the lymph flows into networks under
the diaphragmatic pleura and then into the main lymphatic ducts via the substernal lymph nodes.
These stomata are elastic and vary in size which is regulated by the actin found in the processes of
P.M.C.s, it increases during inflammation. These stomata allow the passage of particles up to 10 p in
diameter, which include bacteria 0.5-2 p in diameter (Li and Jiang, 1993).

Peritoneal fluid has the properties of lymph, and secreted by the peritoneal serosa.
Diaphragmatic lymphatic channels act like valves and suck synchronous with respiration peritoneal
fluid through the thoracic ducts into the venous circulation. Lymphatic capillaries are distributed in
the subperitoneal connective tissue of the diaphragm. During inspiration the stretching of the
diaphragm causes a rapid flow into the lacunae, while during expiration the contraction of the
diaphragm forces the fluid into the lymphatics. This mechanism affords a rapid initial clearing of
bacteria from the peritoneal cavity (Nakatani et al., 1996). A reverse process can be observed during
shock and in the presence of severe inflammation of the peritoneum, i.e. abscesses. Under these
conditions the normal peritoneum becomes permeable to bacteria, which then translocate from the
bowel lumen into the peritoneal cavity or into abscesses. (Hau, 1990)

An inflammatory process of peritonitis causes a rapid shift from the intravascular space to the
interstitial space and in the peritoneal cavity. The ileus, which always accompanies peritonitis, causes
additional fluid shifts by losses into the bowel lumen and lack of reabsorption of proximal secretions.
The loss of fluid into the interstitial space, the peritoneal cavity and the bowel lumen results in
hypovolemia and increased intra-abdominal pressure. The normal intraperitoneal pressure is under 10
mmHg. An elevation above 10 mmHg is called abdominal compartment syndrome. The relationship
between volume and pressure in the peritoneal cavity is not linear. When a certain critical volume has
been reached small additional increases in volume will lead to a disproportionate increase in pressure:
(Schein et al., 1995)

o Mildly elevated intra abdominal pressure (10-20 mmHg) results in impaired visceral blood
flow and a mechanical embarrassment of pulmonary function.

e Moderately elevated intra abdominal pressure (20-40 mmHg) leads in addition to a decrease in
venous return and thus to impairment of myocardial function and oliguria.
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o Finally, intra abdominal pressure above 40 mmHg will lead to anuria

The peritoneum acts as functional exchange surface of approximately 1m? this
enables using the peritoneal cavity in renal dialysis and drainage procedures as
ventriculoperitoneal shunts.

Electrically charged proteoglycans and polyanionic chondroitin  sulfate molecules
trapped in the interstitium, influence the passage of materials in and out of the peritoneal
cavity, decreasing its permeability (yung et al., 1995).

Under normal circumstances, about 1\3 of the fluid draining from the peritoneal
cavity pass through the diaphragmatic lymphatics, and the remainder exits through the
parietal peritoneum (Flessner et al., 1983). In experimental animals 1\2 of the bacteria
placed in the peritoneal cavity appeared in the thoracic duct within 6 minutes (Tsilbary and
wissig, 1993).

The milky spots

The omentum is the only site other than the diaphragmatic stomata which can absorb
particles from the peritoneal cavity. But unlike stomata, it contains potent local effector
mechanisms mediated by macrophages and B- lymphocytes. These aggregates of cells were
referred to as "Taiches laiteuse” or "milky spots” by the French anatomist Ranvier in 1874
(Vanvugt et al., 1996).

Milky spots contain precursors of mononuclear phagocyte system which are the prime source
of peritoneal macrophages (Wijffels et al., 1992). They consist mainly of macrophages and
lymphocytes surrounding profuse and characteristic capillary convolutions (omental glumeruli) that lie
directly under the mesothelium. These cells are supported by a delicate network of reticular fibers and
are infiltrated by non myelinated nerve fibers, which showed dopamine immunoreactivity suggesting
being a site of immune-neuroendocrine interaction (Shimotsuma et al., 1993).

The number of milky spots is the highest in infancy and gradually decreases with age but they
become prominent during intra peritoneal infections, macrophages tends to form clusters near the
peritoneal surface of the milky spots and are oriented toward the peritoneal cavity, clusters are mainly
periarteriolar. Migration of macrophages from milky spots into the peritoneal cavity is facilitated by
the absence of a basal lamina in the submesothelial connective tissue. Macrophages are present in high
numbers at the peritoneal surface (Cranshaw and leak, 1995).

It has been suggested that peritoneal associated lymphoid tissue (milky spots, lymph
nodes, and lymphocytes in the peritoneal fluid) may function as intestinal thymus. Cell
population differ from those present in peripheral blood and contain 45% macrophages, 42
% CD2" T cells, 2% CD22" B cells, and 2% dendritic cells, plus a range of other cell types
(Holub et al., 1990).

B-lymphocytes bearing cluster of differentiation 5 (CD5) phenotype are rare in
peripheral blood, spleen, and lymph nodes but are common in the peritoneum (Murakami
and Honjo, 1995).Such cells develop from non conventional lineage, not from thymus or
bone marrow. The bulk of IgM secretion is attributed to peritoneal CD5" B cells (Lue et al.,
1994).
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