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COPD, PLATELET FUNCTIONS AND N-ACETYL CYSTEINE*

Sema Yavuzer** e Giilseren Kayabryikliogu***
Banu Ocakcioglu** ¢ Oznur Akkoca***

SUMMARY
In our department previously it has been determined that in COPD (chronic obstructive pulmonary disease) pa-
tients there is oxidant stress, tendency for hypercoagulability and increase in platelet functions.
In the presented study, it was aimed to determine the effect of antioxidant defense supportive treatment on pla-
telet functions. 15 COPD patients were treated by 600 mg/day (3x200 mg) N-Acetyl Cysteine, “ASIST” (Bilim ila¢
San. ve Tic. A.S) for 3 months and platelet aggregation responses in whole blood to ADP and collagen were exami-

ned before and after treatment.

In our study it was observed that N-Acetyl Cysteine treatment decreased the platelet aggregation response in-

duced by collagen significantly (p<0.05).

The maximum aggregation rate and maximum aggregation intensities of the platelets were determined by the
method of electrical impedance in Chrono-Log Whole Blood Lumi-Aggregometer and the results were evaluated by

Student’s t Test.

The results of the presented study shows that the increased platelet furictions may have an important role in the
observed hipercoagulability tendency and thromboembolism and treatment of supporting glutathion system may
decrease the risk of thromboembolic complications by regulating the platelet functions.

Key Words: Chronic Obstructive Pulmonary Disease (COPD), N-acetyl Cysteine (NAC), Platelet aggregation

The investigations that were made in 1989-1990
in our department showed that oxidant stress might
"have an important role in pathogenesis, of chronic
obstructive pulmonary disease (COPD) and suggested
that imbalance between exogenous and/or endogeno-
us oxidant radicals and extracellular and intracellular
antioxidant systems might be responsible for this dise-
ase (1-5).

In COPD patiénts, thromboembolism is not an
unusual finding. Major pulmonary thromboembolism
was found in 28 percent of patients with chronic air-
way obstruction (36 of 128 patients) at autopsy (6).
Considering the hypercoagulability tendency that has
been seen in these patients, a study aiming to investi-
gate the platelet functions in COPD patients was per-
formed in our department in 1992 (7). Findings of that
study clearly showed that there was an increased ten-
dency of aggregation and secretion in platelets which

was suggested to be responsible for the observed
hypercoagulability and thromboembolism.

There are few literature data about the platelet
functions in COPD patients. In addition we could
found only one report about the effects of N-acetyl
cysteine (NAC) treatment on platelet-functions(8). On
the other hand it was reported that per oral adminis-
tration of NAC has been a simple and efficious means
of correcting oxidant-antioxidant imbalance (9).

The aim of the presented study is to investigate
the effects of NAC therapy on platelet functions in
COPD patients.

MATERIAL AND METHODS

15 COPD patients in stable condition who all met
the American Thoracic Society criteria for chronic
bronchitis and emphysema participated in the study
(10). These patients were mix cases involving chronic
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bronchitis and emphysema together. 10 patients had
severe and 5 patients had mild symptoms or signs of
chronic airway obstruction especially according to
FEV{/FVC values. Nine of the patients were nonsmo-
kers and six were heavy smokers (1-2 packet/day for 3
to 50 years). The patients who had coughing and mu-
cus because of another pulmonary disease as tubercu-
losis, cancer, industrial pulmonary disease, the cases
who were treated by antibiotics for a long period and
taking another mucolytic agent were excluded. The
COPD patients that were participated in the study we-
re administered 600 mg/day (3x200mg) NAC (“Asist”
Bilim flag San. ve Tic. Sti.) for 3 months and the plate-
let functions were evaluated before and after the the-
rapy. In the control group there were 30 healthy pe-
ople at the same ages. The patients and the control
group didn’t receive any agent that would effect the
platelet functions during the study.

in the study, “Chrono-Log Whole Blood Lumi-
Aggregometer (model 560, Chrono-Log Cooperation,
Hoventoun P.A. U.S.A.}) was used. In whole blood
samples, platelet aggregation values were determined
by electrical impedance method that was developed
by Cardinal and Flower (11, 12 ,13,14,15). This met-
hod depends on the measurement of changing of
electrical impedance between the platinum electro-
des. The electrodes which are contacted with blood
are surrounded by a layer of platelets. When the ago-
nist agents are added, other platelets also accumulates
and becomes sticky which causes an increase in impe-
dance (16).

In the study, 500 ml venous blood sample and
500 ml saline were put in special siliconised cuvettes
and aggregation responses which were given against
ADP (10mM) and collagen (2ml/ml) were determined.
Maximum aggregation rate (W/dk) was determined
from highest point of the slope and maximum aggrega-
tion intensity (W) was determined from point of maxi-
mum impedance. Results were evaluated by Student’s
T test. Values of p below 0.05 were taken as signifi-
cant. Linear correlation coefficient (r) was calculated

COPD, PLATELET FUNCTIONS AND N-ACETYL CYSTEINE

for evaluating the relation between arterial oxygen
tension (PaOj) and haematocrit (Hct) values of the
patients by correlation analysis.

RESULTS

Platelet aggregation responses (maximum rate
and intensity of aggregation) to ADP and collagen of
control group and COPD patients are presented in
Table 1.

In COPD patients before NAC therapy ADP and
collagen induced platelet aggregation rate and inten-
sity were significantly higher with respect to the cont-
rol group. After NAC therapy the maximum rate and
intensity of collagen induced platelet aggregation dec-
reased significantly but ADP induced platelet aggrega-
tion responses weren’t changed (Table 1,2). Platelet
aggregation values were similar in severe and mild ca-
ses. Before and after NAC therapy, relation between
pO, and Hct values of the patients weren’t found to
be significant by correlation analysis (before: r=2113,
after: r= 1803, p>0.05). (Figure 1)

DISCUSSION

in the presented study, in COPD patients it was
observed that a) Platelets’ aggregation responses to
ADP and collagen were significantly higher than the
healthy individuals. b) NAC therapy reduced aggrega-
tion rate and intensity significantly in collagen indu-
ced platelet aggregation.

Thus in COPD patients significant reduction of
aggregation response to collagen by NAC treatment
was determined by this particular study for the first ti-
me. This finding put forward an important evidence
about reduction or prevention of hypercoagulability
tendency and thromboembolism risk by oral NAC the-
rapy (3x200) mg/day for 3 months in COPD patients in
addition to its other beneficial effects.

In our study it was found that in COPD patients,
NAC therapy decreased the platelet aggregation res-
ponses to collagen but didn’t change it to ADP. Hogan

Table 1: Maximum rate and intensity of collagen and ADP induced platelet aggregation in control and COPD patients before NAC

therapy.
CONTROL COPD P
(before NAC therapy)
Maximum aggregation ADP 2.19+1.87 5.28+3.77 <0.01
rate (W/dk) COLLAGEN 4.14+1.19 13.33+6.45 <0.001
Maximum aggregation ADP 4.59£2.69 14.85+10.18 <0.001
intensity (W) COLLAGEN 9.15+5.75 33.10£9.11 <0.001
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Table 2: Maximum rate and intensity of collagen and ADP induced platelet aggregation in COPD patients before and after NAC the-

rapy.
COPD COPD P
{(before NAC therapy) (after NAC therapy)

Maximum aggregation ADP 5.28+3.77 5.84+4.18 >0.05

rate (W/dk) Collagen 13.33+6.45 8.73+4.70 <0.05

Maximum aggregation ADP 14.85+10.18 12.14+10.42 >0.05

intensity (W) Collagen 33.109.11 20.00+10.83 <0.01

PaO, (mmHg)
70 =
A
A
60 -+
A oA ®
A e e A
50 =+ e AA
o A A A
® 9
A
40 4 o L 1
[ ]
30 <+
20 4
® After
10 + A Before
0 ; } : 2 j : j : :
0 10 20 30 40 50 60 70 80 90
Hct.

Fig. 1. Relationship between arteriel oxygen tension (PaO,) and Heamatocrit (Hct) in the 10 patients studied before and after NAC
therapy. (r = -2113, p>0.05 and r = -1803, p>0.05 respectively). Conversion: traditional units to Sl: 7.5 mmHg = 1 kPa.

et al. also determined that in healthy individuals, co-
administration of glyceryl trinitrate and NAC didn't
change ADP induced platelets’ aggregation responses
(8). The induction mechanisms of platelet aggregation
by ADP and collagen were quite different. The major
effect of ADP on platelets is direct and specific fibri-
nogen binding sites appear on the platelet surface and
dimeric fibrinogen molecule binds to two platelets.
Whereas the effects of collagen depend on arachido-
nate metabolism to a considerable extent; arachidonic
acid (AA) and its metabolites especially tromboxan
Ao(TxA,) mediates collagen induced platelets’ aggre-
gation response (17) .

It has been approved that increased production of
free oxygen radical (FOR) from many sources mainly
the infiltrated neutrophyles and/or insufficient antioxi-
dant defense plays important role in the pathogenesis
of COPD (1, 2, 3, 4, 5).

When the lungs are exposed to oxidants, lipid pe-
roxidation reactions are induced by insufficiently de-
toxified (FOR), calcium homeostasis is disrupted, a{-
antitripsin (a-AT) is inactivated (18). It is known that
inhibition of a;-AT has important role especially in
pulmonary emphysema pathogenesis. Thus Meloni et
al. reported that, administration of a new thiol group
compound P1507 [N-5 (thioxo-L-Prolyl) -L-Cysteine]
prevented ajAT inactivation by polimorf leucocyte
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originated oxidants (19). Although the molecular mec-
hanism hasn’t been clear yet, one of the important
FOR induced events is release of AA and production
of TxA, (20). Therefore under the oxidative stress, the
responsiveness of collagen induced platelets will inc-
rease. One of the important targets of oxidants are so-
luble and protein bounded sulthydril groups. Sulfhyd-
ril containing compounds, especially reduced glutha-
tione (GSH) is important in protecting from peroxida-
tive destruction of cells. GSH is transformed into oxi-
dised glutathione (GSSG) during the glutathione pero-
xidase (GPX) catalysed metabolism of hydroperoxides.
Under normal conditions GSSG is transformed into
GSH rapidly but under the oxidative stress GSH dec-
reases gradually, and concentration of GSSG inceases.
Thus detoxification of hydroperoxides becomes insuf-
ficient (21).

In addition, GSSG may be reacted with protein
sulfhydrill groups to produce protein-glutathione mi-
xed disulfides (Protein S thiolation). It is suggested that
S thiolation of many enzymes plays an important role
in AA release and metabolism (20).
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SERUM SOLUBLE CD4 AND CD8 LEVELS IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Olcay Aydintug* ¢ Taskin Sentiirk* ¢Nursen Diizgiin** Giiner Tokgoz* ¢ Hiiseyin Tutkak*

SUMMARY

Several immunological abnormalities have been described in systemic lupus erythematos (SLE). The objectives
of this study are to investigate the serum levels of soluble CD4 (sCD4) and soluble CD8 (sCD8) which an reflect in
vivo T cell activation status and to assess whether sCD4 and sCD8 measurement can help in further characterization
of the disease.

Forty patients with SLE and 20 apparently healhy controls were included in the study. All patients (35 females,
5 males) fulfilled the 1982 ARA criteria for the classification of SLE. The healthy controls consisted of 12 females and
8 males. Among SLE patients 20 had active and 209 had inactive disease. An ELISA (T Cell Diagnostics, Cambridge,
MA) was used to measure the serum sCD4 and sCD8.

Although there was no statistically significant difference between mean sCD8 levels of patients with SLE and
controls (p>0.05), serum mean sCD4 level in patients with active SLE was significantly increased as compared to that
in the controls and in patients with inactive SLE (p<0.05 and p<0.05, respectively). High serum sCD4 levels corre-
lated well with clinical disease activity, but there was no correlation between sCD4 or sCD8 levels and the labora-
tory parameters such as erythrocyte sedimentation rate, C-reactive protein, anti-ds DNA antibody, complement com-

ponents 3 and 4 and immunoglobulins G, A and M.

We concluded that sCD4 may reflect clinical activity of the disease and allow an assessment of T cell activity

Key Words: sCD4, sCD8, Systemic Lupus Erythematosus

The CD4 and CD8 molecules are expressed on
the surface of distinct populations of T lymphocytes.
The CD8 molecule serves as a receptor for class |
MHC and CD4 serves as a receptor for class || MHC
molecules. Soluble forms of these molecules (sCD4
and sCD8) are prouced upon activation of corre-
sponding lympocytes (1-4). The functional roles of
these soluble molecules are not very clear. Cell sur-
face molecules can be shed by activated T lympocytes
and measured in serum to assess in vivo T cell activa-
tion (5). Increased serum sCD4 and/ or sCD8 have
been reported in some viral infections and several dis-
eases in which immunological mechanisms have been
implicated in the pathogenesis (6-14). Soluble CD_
molecule release is reported to occur by alternative
splicing of mRNA resulting in a secretory protein lack-
ing a transmembrane domain (15,16). The mechanism
of CD4 release is not yet clear but it is likely that
release occurs through proteolytic cleavage at the cell
surface.

SLE is an autoimmune disorder characterized by a
variety of immunologic abnormalities. These abnor-
malities are presumably due to some aberration of
immunocompetent cells abnormalities as represented
by a decreased response to various mitogens (17), B
cell abnormalities such as polyclonal B cell acivation
{18), an impaired autologous mixed lymphocyte reac-
tion (19), monocyte dysfunction (20) and an impaired
production of lympokines (21).

The aim of thes study is to measure serum sCD4
and sCD8 levels in active and inactive SLE patients, to
compare the results with those of healthy controls and
to search for a relationship with clinical and laborato-
ry markers of disease activity.

PATIENTS AND METHODS

Forty patients with SLE and 20 apparently healthy
controls were included in the study. All patients ful-
filled the American Rheumatism Association (ARA)
1982 Revised Criteria for the Classification of SLE (22).

* Department of Immunology, Medical School of Ankara University, ibn’i Sina Hospital, Ankara
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Table 1: Serum sCD4 and sCD8 levels in patients with SLE and healthy controls

sCD4 sCD8
(mean+SD U/ml) (mean+SDU/ml)
Healthy controls (n=20) (10.9£3.3) (226.3+£90.4)
Active SLE (n=20) (17.4+15.9) a,b (285.2+178.8) ¢, d
Inactive SLE (n=20) (9.5+3.3) a (256.6+138.2) a

a: p<0.05 when compared with healthy controls.
c: p> 0.05 when compared with healthy controls.

b: p<0.05 when compared with inactive SLE
d: p>0.05 when compared with inactive SLE,

The patients with SLE consisted of 35 females and 5
males (mean age + SD, 33.2 = 11.2 years, range 16-
60). The healthy controls consisted of 12 females and
8 males (mean age 32.2 + 9.6 years, range 21-49).
Among the patients with SLE, 20 had active disease
(16 females and 4 males mean age 33.1 = 10.9 years,
range 16-54) and 20 had inactive (19 females and one
male, mean age 33.3 % 11.7 vyears, range 19-60).
Disease activity of SLE patients was defined according
to the SLE Disease Activity Index (SLE-DAI) criteria
(23). .

Eighteen patients with active SLE were on high
dose corticosteroid therapy (60-80 mg/day). Among
these patients two ere also taking oral cyclophos-
phamide (150 mg/day), 2 patients were on chloro-
quine (250 mg/day). One patients was on cyclosporin-
A (200 mg/day), 6 were on chloroquine (250 mg/day),
2 were on oral cyclophosphamide (100 mg/day) and 2
patients were not receiving any medication.

Serum sCD4 and sCD8 concentrations were
determined by a sandwich ELISA (T Cell Diagnostics,
Cambridge, MA) in sera which had been stored at -
200C until use. The procedures suggested by the man-
ufacturer were follojwed without any madification
and the optical absorbanca values were read on an
ELISA reader at a wavelength of 490 nm. All samples
were tested in duplicate and sCD4 and sCD8 levels
were calculated by comparing the mean absorbanca
of duplicatesamples with that of the standard curve.
Serum sCD4 and sCD8 levels are given as U/ml (one
unit is defined by the manufacturer as the amount of
CD4 and CD8 found in 103 Jurkat T cells lysed with
1% NP40). The mean sCD4 value of normal human
sera determined by this kit is given as 8.1 U/ml (range
0-18 U/ml) with a kit sensitivity of 1.1 U/ml.

The mean sCD8 value of normal human sera
determined by this kit is given as 336 U/ml (range 1 38-
533 U/ml) with a kit sensitivity of 50 U/ml.

Erythrocyte sedimentation rate (ESR) was deter-
mined by Westergren method. Serum levels of C-reac-
tive protein (CRP), complement component 3 (C3c),
complement component 4 (C4), immunoglobulin G
(1gG), immunoglobulin A (IgA) and immunoglobulin
M (IgM) were measured by nephelometry (Behring).
Anti-ds DNA antibody was measuredby radioim-
munoassay (Amersham).

Statistical analyses were performed by student T
test, Mann-Whitney U test and correlation analysis.

RESULTS

Serum mean sCD8 level in active SLE patients
(295.2+178.8 U/ml, meanxsD) was not significantly
different than that in the inactive SLE patients
(256.6+138.2) and normal controls (226.3+90.4)
(p>0.05, respectively). The amount of serum sCD4 in
the patients with active SLE was significantly increased
as compared to that in the controls (17.4+15.9 vs
9.5+3.3, p<0.05) (Table 1).

Serum levels of ESR, CRP, anti-ds DNA, C3 and
C4 in patients with active SLE were significantly differ-
ent than in the inactive patients with SLE (p<0.001).
There was no statistically significant difference
between 1gG, IgA and IgM levels of active and inactive
SLE patients. (p>0.05) (Table 2). Serum sCD4 and
sCD8 levels did not correlate with the laboratory para-
meters such as anti-ds DNA antibody, C3c, C4, IgG,
IgA and IgM, ESR and CRP (p>0.05). No clinical or
laboratory features distinguished the patients with
markedly elevated sCD4 levels.

DISCUSSION

To the best of our knowledge, studies on the lev-
els of sCD4 and sCD8 in SLE are scarce. Sawada et al.
(24) have found that sCD4 and sCD8 levels were high-
er in patients with active and inactive SLE as com-
pared to healthy controls. They have observed a posi-
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Table 2: Various laboratory prameters in patients with SLE.

Active SLE Inactive SLE

(meanxSD) (mean+SD) p
Anti-ds DNA (IU/ml) 103.9+93.3 41.4452.9 p<0.05
Complement 3 ¢ (mg/d) 0.58+0.33 0.64+0.21 p<0.05
Complement 4 (mg/dl) 0.16x0.12 0.23x0.25 p<0.05
18G (g/L) 21.9+6.2 17.7+6.8 p>0.05
IgA (g/L) 3.5£1.8 2.8+1.4 p>0.05
IgM (g/L) 1.9+1.0 2.4+1.6 p>0.05
CRP (mg/dl) 24.7+36.7 3.3x2.0 p<0.05
ESR (mm/hour) 76.21£30.9 18.5+8.2 p<0.05

tive correlation between serum sCD4 and the anti-
DNA, a negative correlation between serum sCD4 and
C3, and a positive correlation between serum sCD8
and ESR levels. In our study, the serum mean sCD4
level was significantly increased in patients with active
SLE as compared to that in the inactive patients and
controls (p<0.05) which was in harmony with
Sawada’s results, but serum mean sCD8 level was not
statistically different than the levels found in inactive
SLE and control subjects (p>0.05). Moreover, we did
not determine a significant correlation between these
molecules and various laboratory parameters such as
anti-ds DNA, C3c, C43, 1gG, IgA, igM, CRP and ESR
(p>0.05).

Immunophenotyping and immunohistology of T
cell subsets can give valuable information about the
numbers and distribution in pathological tissues but
they do not provide functional information about the
correspondings subsets. Suggesting a clear relation-
ship between sCD4, sCD8 levels and the state of in
vivo T cell activation is not very simple due to natural
fluctuations and the possible impact of various thera-
pies. In the present study we did not investigate the
number of CD4 and cD8 positive cells. Our study is a
cross-sectional work and we did not investigate the
numbers of CD4 and CD8 positive cells. Our study is
a cross-sectional work and we did not make prospec-
tive sequential studies of individual patients. Various
drugs taken by our patients might have influenced our
results. The significance of any changes in the levels of
these soluble molecules can be rather speculative as
their levels have been reported to change in several
viral diseases (8,9,25,26). At present little is known
about the kinetics and magnitude of soluble molecule
release after in vivo activation, the clearence of these
molecules from the circulation and the influence of
therapy and disease activity (27).

The biological and immunological functions of
the sCD4 and sCD8 molecules are not yet well under-
stood. sCD4 and sCD8 molecules have been demon-
strated to retain the ability to bind to their correspond-
ing MHC molecules (28,29). These soluble molecules
may stimulate or inhibit the interaction of CD8 T cells
with their target cells and CD4 T cells with APCs lead-
ing to aberration of CD8 or CD4 T cell activation or
function. However, it is shown in vitro that recombi-
nant sCD4 protein connot inhibit class li-specific T
cell interactions (30). This suggests that sCD4 is not
likely to be an immunoregulatory molecule. If sCD8
retains the ability to bind to class | MHC molecules, it
may inhibit the interaction of CD8+ T cells with their
antigen bearing cells leading to a own regulation of
CD8+ T cell activation or funciton (26).

The class | MHC antigen is believed to act in sig-
nal transduction in B cell activation (31) and to pro-
mote differentiation to the antibod secreting cells (32).
Therefore, an increased sCD4 level observed in active
SLE patients might also be responsible for the activa-
tion of B cells, stimulating immunoglobulin produc-
tion, so leading to hypergammaglobulinemia.
However we did not determine a positive correlation
between sCD4 and anti-ds DNA or immunoglobulin
levels.

In conclusion, this study showed that in patients
with active SLE, serum levels of sCD4 but not sCD8
were increased. This may reflect an immune activation
state of CD4+ T lymphocytes, and increased levels of
sCD4 levels might be responsible for the activation of
B cell and hypergammaglobulinemia in SLE. Serum
sCD4 and/ or sCD8 measurement can help to assess
the in vivo immune system activation in several
inflammatory and immunological diseases along with
a potential to provide new insights to the
immunopathogenesis of such disorders.
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COMPARISON OF THE EFFICACY OF SUBCUTANEOUS AND SUBLINGUAL
IMMUNOTHERAPY IN MITE SENSITIVE PATIENTS WITH RHINITIS AND
ASTHMA-A PLACEBO CONTROLLED STUDY

Dilsad Mungan*  Zeynep Misirhigil*  Liitfii Giirbiiz*

SUMMARY

Thirty-six patients with rhinitis and asthma due to mite allergy were randomly divided into 3 groups in order to
receive; subcutaneous injections with calcium phosphate extracts, sublingual drops with solutions of purified stan-
dardized allergen preparation( Stallergenes) or placebo for a period of one year. Assessment of clinical and immuno-
logical efficacy was done according to; symptom and medication scores, methacholine provocation tests, skin prick
tests, Dermatophagoides pteronyssinus(D. pterony-sinus) and Dermatophagoides farinae(D. farinae) specific IgE and
18G4 concentrations. The clinical outcome of subc utaneous immunotherapy(SCIT) for both rhinitis and asthma was
satisfactory. Patients treated with sublingual immunotherapy(SLIT) had decreased rhinitis symptoms (p<0.01) but no
change in asthma scores(p>0.05). Total drug consumption significantly decreased in both actively treated
groups(p<0.01) at the first year compared with baseline. When skin prick tests were evaluated; subcutaneously treat-
ed group had a significant decrease in the wheal diameter of D. pteronyssinus (p<0.01), D. farinae(p<0.05) and his-
tamine(p<0.05), while other two groups showed no difference (p>0.05). There was no significant change in metha-
choline PC20 values in all groups at the end of the first year when compared with baseline(p> 0.05). From the sero-
logic point of view, no change in D. pteronyssinus and D. farinae specific IgE levels were observed, however spe-
cific IgG4 concentrations were significantly higher than baseline both in SLIT and SCIT groups(p<0.05) after one year
immunotherapy. No significant difference was obtained in any of these parameters in the placebo group (p>0.05). In
conclusion; our data allow us to give a positive judgment on SLIT, especially in patients with allergic rhinitis.
Furthermore, we believe that sublingual immunotherapy has to be taken into account in the therapy of allergic asth-
matic patients with the consideration of its safety and economical aspects. However; before having a final decision
on SLIT, it seems necessary to follow up the patients for longer periods and to see whether clinical efficacy lasts even
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after immunotherapy ceased.

Key Words: Sublingual immunotherapy, Allergic rhintis, Asthma, Mite sensitivity

Specific immunotherapy with extracts of inhalant
allergens has been reported to be effective in ameli-
orating clinical symptoms of respiratory allergic dise-
ases. However there is still controversy concerning
the underlining mechanisms by which it works.

A classical schedule with subcutaneous injections
of allergen can be associated with local, systemic re-
actions and even anaphylactic death has been repor-
ted following allergen injections (6,22,23). Therefore,
new administration routes have been proposed to
overcome the disadvantages of subcutaneous immu-
notherapy. Oral mucosa like nasal mucosa is known
to be a potentially useful site for the absorption of both
drugs and allergens. For this reason sublingual admi-
nistration of soluble allergen extracts has currently be-
en under test, both positive and disappointing results
have been reported, but generally, the procedure has
been shown to be efficacious (18).

The aim of this prospective, placebo controlled,
parallel group study was; to evaluate the clinical and
immunological outcome of two forms of immunothe-
rapy- subcutaneous and sublingual- and to compare
the results with placebo in 36 patients with rhinitis and
asthma due to mite allergy.

MATERIALS AND METHODS

Patient selection:

Thirty-six patients (7 males and 29 females, mean
age: 31.33 years, range 18-46 years) were included in-
to the study. Diagnosis of rhinitis was made according
to the “'International Consensus Report on the Diagno-
sis and Management of Rhinitis” criteria (12). The di-
agnosis of asthma was made by clinical history and
laboratory documentation of reversible airway obst-
ruction (1,13).
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Inclusion criteria were as follows:

1. A clinical history of hypersensitivity to inhaled
house dust mites with symptoms of rhinitis and asthma
for at least three consecutive years.

2. Presence of symptoms despite optimal treat-
ment and environmental controlling procedures.

3. FEV1 greater than 70% of predicted.

4. A positive skin test to extracts of D. pteronyssi-
nus and D. farinae

5. A positive in vitro specific IgE test to D. pte-
ronyssinus and D. farinae

6. No hypersensitivity to any other allergen ex-
cept house dust mites.

7. No immunotherapy with any extract before.

Other exclusion criteria were active immunologic
and systemic diseases as well as malignancy of any
system. All patients gave informed consent before ad-
mission to the trial and the study received approval
from the university ethics committee.

Study design:

Patients were separated into three groups ; SLIT (
n=15), SCIT ( n=10) and placebo (n=11).

Patients were asked to record daily symptom sco-
res in diary cards according to the scale described by
Tari et al. all through the study (25). All patients except
three were receiving inhaled corticosteroids at the be-
ginning of the study. Every 3 months, a physician eva-
luated the patients in order to reduce the inhaled cor-
ticosteroid dose and quit if it was possible. Salbutamol
for asthmatic complaints and H1 antagonists for rhini-
tis symptoms were the only rescue medication allo-
wed. The patients were instructed to use these drugs
when needed and to record the amount of rescue me-
dication in the diary cards. Mean monthly medication
scores were calculated according to the scale shown
in table 1. The mean basal symptom and medication
scores were compared with the mean of the first and
second six months of therapy.

At the start and at the end of the first year; skin
prick tests and bronchial challenge with methacholine
were performed. Total, specific IgE and 1gG4 were as-
sessed at the beginning, 6th and 12th months of study.

Skin prick tests:

SPTs were performed with a standardized panel
(Stallergenes , France) of airborne allergens including ;
grass, tree and weed pollens, molds, D. pteronyssinus,
D. farinae, cat and dog dander. A wheal size greater
than 3 mm was evaluated as a positive result.

Bronchial challenge test:

Methacholine inhalation test to determine airway
responsiveness was performed with the method desc-
ribed by Cockroft et al.(7).

Table 1. Medication scores

Medication Score

No drug

Corticosteroids
400 micrograms/day
400-800 micrograms/day
800-1500 micrograms/day
over 1500 micrograms/day

HhwN =

B2 agonist
less than 2 times a week
2 times a week or more
everyday
long duration 2 agonist

B WN =

Antihistamine
less than 2 times a week
2 times a week or more
every day
nasal steroids

W =

Serum total and specific IgE and IgG4 were analy-
zed by Pharmacia CAP system according to the manu-
facturer ‘s instructions.

Treatment schedules:

In SLIT protocol drops of D. pteronyssinus + D. fa-
rinae extract or placebo were used (Stallergenes, Fran-
ce). Progression of doses was made in 65 days. It star-
ted with 1 drop of 0.1 IR/ml up to 15 drops on day 15,
while on days 15-30, 1-15 drops of 1 IR/ml; on days
30-45, 1-15 drops of 10 IR/ml were given. Finally,
from days 45-65 patients received 1-20 drops of 100
[R/ml. Once this dose was reached, maintenance tre-
atment continued with 100 IR/ml vial ; 20 drops every
day for one month and than 20 drops two days a
week.Placebo drops in the same glycerol saline dilu-
ent were administered in the same way as sublingual
extracts. The drops were taken sublingually in the
morning before breakfast and were kept in the mouth
for at least 3 minutes. To allow for maximum absorp-
tion, subjects were instructed not to eat or drink for 15
minutes.

In SCIT protocol calcium phosphate extracts from
Stallergenes, France were used. The initial concentra-
tion was 0.1 IR/ml of D. pteronyssinus and D. farinae
extract, followed with 1 and 10 IR/ml concentrations,
the doses were increased at weekly intervals until ma-
ximum tolerated dose was achieved (varying from
0.15 to 0.75 ml) and continued at 2 week intervals for
3-6 months and than 4 week intervals.

Statistics:
In the evaluation of symptom and medication
scores and skin test data; Kruskal Wallis H test was
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used to determine the difference between all groups,
when significance was indicated the two sample
Mann Whitney U test was applied. Within group dif-
ferences in certain time intervals were analyzed by
Friedman two way Anova test for the determination
of global difference and by Wilcoxon'’s signed rank
test when significance was observed. Inter and within
group differences in specific IgE and 1gG4 data were
analyzed by repeated measurements Anova. In the
evaluation of total IgE and provocation test data ge-
ometric means were used.

RESULTS

All patients (15 SLIT, 11 placebo, 10 SCIT) comp-
leted the study. The three groups were comparable

Table 2. Charasteristics of patients

concerning age, sex and duration of symptoms (Table
2).

Individual symptom and medication scores of all
3 groups are given in Tables 3,4 and 5. Mean symp-
tom scores for rhinitis decreased significantly in the
first (p<0.01) and second six months(SLIT: p<0.01,
SCIT: p<0.05) of therapy when compared with baseli-
ne both in SLIT and SCIT groups. When asthma scores
were evaluated SCIT group had higher basal scores
than SLIT group(p=0.049). Mean asthma symptom
scores decreased significantly in the first and second
six months of therapy when compared with basal sco-
res in the SCIT group (p<0.01). Although there was a
decline in mean asthma scores throughout the study,
no significant difference between time intervals was

SLIT SCIT PLACEBO
Number of subjects 15 10 11
Male/female 2/13 4/6 110
Mean age (years)+SD 31.67+7.28 28.70+6.57 33.27+8.45
Age distrubiiton (years) 18-41 18-39 18-46
Mean duration of disease (years) 5.67+4b32 6.20+2.97 7.27+£3.07
Basal drug consumption (number of patients)
inhaled steroids 13 10 10
antihistamins 15 10 11
B2 agonists 13 10 11
* Total IgE (kU/L) 505.05 311.89 288.40
* Total IgE values are given as geometric means.
Table 3. Individual asthma, rhinitis and total medication scores in SLIT group
Asthma Scores Rhinitis Scores Total Medication
Patients *0 *1 *2 0 1 2 0 1 2
1 1.5 1.1 0.7 1.3 1.0 0.7 4.0 3.7 1.5
2 0.5 0.6 0.1 0.9 0.6 1.5 6.0 4.8 3.7
3 0.7 0.2 0.2 0.9 0.5 0.5 5.0 2.5 0.2
4 1.2 0.7 0.2 0.9 0.4 0.2 7.0 6.2 3.5
5 0.5 0.2 0.2 0.4 0.2 0.2 7.0 3.2 2.5
6 0.1 0.0 0.0 0.4 0.3 0.1 2.0 0.8 0.2
7 0.0 0.1 0.1 0.8 0.3 0.1 4.0 33 2.3
8 1.5 0.8 158 1.7 1.1 1.4 6.0 3.7 2.7
9 0.6 0.9 0.3 0.9 1.1 0.5 4.0 3.2 0.8
10 0.1 0.2 0.1 0.5 0.3 0.1 3.0 1 0.3
11 0.6 0.7 0.6 0.6 0.7 0.7 6 4.5 0.5
12 0.3 0.4 1.1 0.1 0.1 0.1 10 7.7 3.5
13 0.9 0.9 0.5 1.3 1.4 0.6 4 3.7 1.6
14 0.0 0.3 0.1 2.1 1.6 0.6 4 33 2
15 1.0 0.5 0.7 0.3 0.2 0.2 2 1.3 4.3

*0 baseline (mean of 1 month before therapy)
*1 mean of the first 6 months of therapy
*2 mean of the second 6 months of therapy
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Table 4. Individual asthma, rhinitis and total medication scores in SCIT group

Asthma Scores

Rhinitis Scores

Total Medication

Patients *0 *1 *2 0 1 2 0 1 2
1 2.4 1.7 1.8 1.8 1.4 1.5 7.0 6.3 6.2
2 1.0 0.5 0.7 0.4 0.5 0.7 6.0 4.4 5.6
3 1.2 0.1 0.3 0.1 0.0 0.0 10.0 8.4 8.3
4 09 0.2 0.1 0.3 0.1 0.1 4.0 3.6 1.2
5 0.7 0.6 0.2 0.4 0.1 0.1 6.0 5.8 3
6 1.8 1.4 1.1 1.0 0.3 0.3 7.0 6.7 3.7
7 0.5 0.1 0.4 0.9 0.9 0.9 8.0 4.5 2.5
8 0.9 0.6 1.0 1.4 0.7 0.7 4.0 2.3 2.3
9 0.9 0.5 0.2 0.0 0.0 0.0 5.0 4.8 2.2
10 1.8 1.2 0.1 28] 0.2 0.2 11.0 7.2 4

*Q baseline (mean of 1 month before therapy)
*1 mean of the first 6 months of therapy
*2 mean of the second 6 months of therapy

Table 5. Individual asthma, rhinitis and total medication scores in placebo group

Asthma Scores

Rhinitis Scores

Total Medication

Patients *0 *1 *2 0 1 2 0 1 2
1 0.1 0.3 0.3 0.4 0.6 1.1 6 5.5 33
2 0.2 0.3 0.3 1.0 0.8 1.0 4 4.7 3.2
3 1.3 2.2 2.0 1.3 2.1 2.0 11 8.5 6.5
4 0.8 0.6 0.5 0.8 0.5 0.5 4 4.7 3.8
5 0.7 1.1 2.5 0.0 0.0 0.2 8 5.8 7.5
6 0.1 0.2 0.2 0.9 0.7 0.4 7 6.8 5.7
7 1.7 1.1 1.4 0.4 0.3 0.2 5 5 6
8 0.6 1.2 1.2 1.2 0.9 0.4 5 3.3 5
9 0.2 0.2 0.0 1.1 1.0 0.3 2 4.3 Jed
10 1.5 1.5 1.2 1.3 1.2 1.2 9 9 7.3
11 0.6 0.2 0.1 0.6 0.3 0.1 6 6.3 6

*Q baseline (mean of 1 month before therapy)
*1 mean of the first 6 months of therapy
*2 mean of the second 6 months of therapy

observed in the SLIT group(p> 0.05).Placebo group
had no significant change in mean rhinitis and asthma
scores all over the study (p>0.05) (figure 1:A,B).

Mean total medication scores decreased signifi-
cantly in the first (SLIT: p<0.001, SCIT: p< 0.01)and
second periods (p<0.01) of immunotherapy when
compared with baseline both in SLIT and SCIT groups
(figure 1:C). Total medication scores had no significant
change throughout the study in the placebo group
(p>0.05).

Skin sensitivity to D. pteronyssinus, D. farinae
and histamine diminished significantly at the 12th
month of immunotherapy in SCIT group when compa-
red with basal measurements (p<0.01, p<0.05,
p<0.05, respectively). No significant change between
the beginning and the end of therapy was found in the
SLIT and placebo group for the same antigens and his-
tamine (p> 0.05).

From a serologic point of view, no change in D.
pteronyssinus and D. farinae specific IgL were obser-

ved in the 6th and 12th months of therapy compared
with baseline in either the actively treated or the pla-
cebo groups. Also no intergroup differences were seen
(p> 0.05). .

When specific IgG4 levels were evaluated; in
SLIT group 12th month 1gG4 concentrations increased
significantly when compared with baseline, whereas
in the SCII group both 6th and 12th month measure-
ments were higher than hasal values (p<0.05). Interg-
roup differences were only significant in the 6th and
12th months, the mean IgG4 levels of SCIT group in
these time intervals were higher than SLIT and place-
bo(p<0.05) (figure 2).

Methacholine bronchial provocation tests sho-
wed no significant differences at the first year of the tri-
al when compared with basal values in all three gro-
ups (p>0.05).

Cumulative doses achieved at the end of the first
year were 11316 IR and 131 IR for SLII and SCIT gro-
ups, respectively.
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Fig. 1.

In the SCIT group there were few side effects all
in the induction phase, as; local reactions larger than
5 centimeters in two patients, mild bronchospasm in
one patient. The side effects seen in SLIT were negli-
gible; buccal pruritis in one and nausea in an other
patient which all disappeared after reduction in the al-
lergen dose.

DISCUSSION

Although the clinical efficacy of allergen specific
immunotherapy has been established by a number of
controlled trials (14,15,20), it nonetheless may be as-
sociated with local, general and even fetal reacti-
ons(6,22,23). In the search for efficacious forms of im-
munotherapy with less side effects, compared with
classical subcutaneous immunotherapy, some alterna-
tive forms used during the first decades of this century
were recently reintroduced. The aim of this study was;
to evaluate the clinical and immunological outcome
of two forms of immunotherapy- subcutaneous and
sublingual- and to compare the results with placebo in
36 patients with rhinitis and asthma due to mite al-
lergy.

The clinical outcome of subcutaneous immuno-
therapy in our patients was satisfactory. Both rhinitis
and asthma symptom scores improved significantly,
there was a significant reduction in antihistaminic and
inhaled corticosteroid consumption and the therapy
was well tolerated.

Sublingual administration of soluble allergen ext-
racts is currently under test, however its routine use in
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clinical practice is still the object of controversy. Both
positive(8,21,24,25,26) and disappointing(17,19) re-
sults have been reported but generally, the procedure
has shown to be efficacious. In the vast majority of
studies pollen extracts have been used via the sublin-
gual route(8,21,26). There are few studies concerning
the efficacy of SLIT with mite extracts. Tari et al, asses-
sed the efficacy of SLIT in patients under 12 years of
age who were positive to mites. A significant reduc-
tion of nasal and respiratory symptom scores was al-
ready observed after 12 months of treatment and it be-
came even greater after 18 months. The same signifi-
cant difference between groups was also shown in
medicine consumption(24,25). However, in another
study, Piazza and coworkers reported that, subcutane-
ous but not sublingual and local nasal immunothe-
rapy induced a significant clinical benefit in mite sen-
sitive patients with chronic rhinitis(19). In our SLIT
group, there was a significant clinical benefit in rhini-
tis symptoms. Although not at significant level, asthma
scores decreased throughout the trial, furthermore b2
agonist and inhaled corticosteroid consumption was
fower at the second part of the therapy  However pla-
cebo group failed to have a reduction in drug con-
sumption. This means that sublingually treated pati-
ents consumed less drugs than the placebo group for
similar symptoms.

There is conflicting data about the influence of
immunotherapy on nonspecific hyperresponsiveness
in asthma(5). In house dust mite asthma some authors
have demonstrated an improvement(10) whereas ot-
hers demonstrated even an increase(16) in nonspeci-
fic hyperresponsiveness after immunotherapy. In the
case of mite sensitivity, it appears more difficult to inf-
luence hyperresponsiveness with immunotherapy,
when allergic patients are continuously exposed to
antigen in an uncontrolled manner. It is reported that
only prolonged immunotherapy could possess a mo-
dulatory activity on the degree of bronchial inflamma-
tion(9). In line with the majority of investigations, ne-
ither the actively treated nor the placebo groups had
significant improvement in bronchial hyperreactivity
at the first year in our study.

it is reported that the immediate and late phase
skin responses to allergen are reduced after immuno-
therapy, however the exact mechanism of this effect is
not certain(15,27). Clinical improvement in the sub-
cutaneous treated group in our study was accompani-
ed by decreased skin sensitivity to D. pteronyssinus
and D. farinae extracts and histamine. Although there
were favorable clinical results in our SLIT group, no
significant variations in cutaneous sensitivity was ob-
served,

From the serologic point of view, D. pteronyssi-
nus and D. farinae specific IgE levels didn’t show sig-

nificant modifications at the 6th and 12th months of
our trial in comparison with baseline in either group
as it is usually found in most immunotherapy proce-
dures(3), whereas specific IgG4 concentrations in the
actively treated groups showed a significant increase
from basal levels. Recent data suggest that assessment
of clinical effectiveness of immunotherapy is particu-
larly based on clinical findings (14,15)and it is repor-
ted that increase in serum IgG levels do not correlate
with the clinical benefit from immunotherapy(4). The
clinical effectiveness of sublingual administration of
allergens: associated with a significant increase in se-
rum specific 1gG4 antibodies were reported in few
controlled trials (24,26), on the contrary some investi-
gators found no significant difference in 1gG4 antibo-
dies in their sublingual immunotherapy courses
(8,17,19).In our subcutaneously treated group clinical
benefit was supported by a significant increase in
IlgG4 antibodies even at the 6th and 12th months of
immunotherapy. Although not so striking, sublingu-
ally treated patients had favorable clinical results be-
sides increased 1gG4 levels at the first year of therapy.
These clinical and immunological data obtained in
our study brings up the question that, if IgG4 antibody
is an allergen blocking antibody and whether 1gG4 as-
says can be used to monitor immunotherapy. Altho-
ugh many investigations lack to show a correlation
between 1gG4 antibody titers and decrease in symp-
tom scores, exceptions can be found on an individual
patient basis(2). The favorable clinical results were
supported with an increase in IgG4 blocking antibodi-
es in the subcutaneously and to a lesser extent sublin-
gually treated groups in this study.

The slight difference in clinical and immunologi-

cal benefit from immunotherapy in this study brings
up the hypothesis that oral immunotherapy may work
through different mechanisms from subcutaneous the-
rapy, although it is suggested to be clearly able to ef-
fect the immune system. The mechanisms by which
SLIT works is largely unknown but there are a number
of possible explanations. It is suggested that allergen
exposure of the oral mucosa is capable of modifying
allergic reactivity, independent of events that may fol-
low swallowing of the allergen (25). The precise mec-
hanism remains to be defined, however it is reported
to involve stimulation of allergen specific suppresser
cells in the regional lymph nodes draining the oral
mucosa, with less effect on serum antibodies(26).

On the other hand, one of the problems about
oral and sublingual immunotherapy is the loss of aller-
genic activity due to digestive process in the mouth
and stomach (18). This brings the discussion that
whether peptides coming from the degradation of the
extract could induce appropriate immune response
and what should be the total dose administered. Using
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a grass pollen oral and sublingual immunotherapy
extract, Igea and coworkers observed a 3.8 fold loss of
allergenic activity after a 30 second incubation with
saliva, 10.3 fold loss after a subsequent 5 minutes in-
cubation with gastric fluid. The authors suggest that,
even with sublingual administration, extracts could
undergo an evident loss of activity that should be ta-
ken into account when considering the total dose to
be administered (11). In our study, the cumulative do-
se reached by SLIT at the end of the first year was abo-
ut 80 times greater than the cumul-tive dose achieved
by subcutaneous route. The more favorable results ob-
tained by subcutaneous immunotherapy in compari-
son with sublingual route in this study, might be exp-
lained by this loss of allergenic activity and inadequ-
acy of the total dose hypothesis.

A very substantial advantage shown by the sub-
lingual route over the conventional route is the lack of
serious side effects. In our study, sublingual treatment
proved to be safe and only negligible side effects we-
re observed. This method seems to be particularly
economical not only for medical care but also beca-
use of loss of working time which is frequent in injec-
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THE RESULT OF GASTROCYSTOPLASTY IN RAT MODEL

Fatih Yalginkaya* e Biilent Giinliisoy* ¢ Bora Kiipeli* Abdiirrahim imamoglu*
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SUMMARY

In the presented study, gastrocystoplasty in rats and related biochemical, physiological and histopathological
results are discussed. 30 rats were grouped as follows: Control and Sham (Group A), animals with gastrocystoplasty
(Group B). Urine pH, blood pH and bicarbonate levels, bladder capacity and end filling pressures were evaluated in
all groups. After the gastrocystoplasty, group B showed a statistically significant increase in bladder capacity. Acidu-
ria developed in 34 percent of rats in group B. In group A aciduria wasn’t noted. No statistically significant differen-
ce was observed in blood pH and bicarbonate levels and end-filling pressure measurements in each group of rats.
Significant histopathologic changes of the bladder occurred in the gastrocystoplasty group. In the 15 bladders exa-
mined histologically in group B, 2 had a papilloma on the mucosal surface of the transplanted gastric patch. The
bladder mucosa adjacent to the transplanted gastric patch had pronounced hyperplastic and squamous metaplastic
changes. Possible etiologies and differences of gastrocystoplasty related pathologic changes between two groups are

discussed.

Key Words: Gastrocystoplasty, Bladder Augmentation

A patch obtained from the greater curvature of the
stomach has been used for augmentation of poorly
compliant bladder (1). Also, gastrocystoplasty has be-
en reported to be a useful alternative to intestinal seg-
ment bladder enhancement in patients with compro-
mised renal function (2). The advantages of using the
stomach include protection against hyperchloremic
acidosis, reduced mucus production and decreased
urine infection rates (1,2,3). Asiduria is a known
complication of gastric cystoplasties (4,5,6). On the ot-
her hand the histopathological changes that lead to
malignancy have been noted in the transplanted gast-
ric tissue and in the adjacent bladder wall in rats
(7,8,9).

In the presented study, we investigated the effects
of gastrocystoplasty.

MATERIALS AND METHODS

The experiment was performed in 30 male Spra-
que-Dawley rats weighing 235-280 grams. The ani-
mals were divided 3 groups: group A- 5 rats that un-
derwent sham operations and 5 rats served as nonope-
rated controls, group B-20 rats that underwent gast-
rocystoplasty. All the animals were operated under

ketamine anesthesia with a full-midline incision. [n
group B wedge (Mitchell) gastrocystoplasty was per-
formed on 20 rats as follows: The gastroepiploic ves-
sels were divided along the stomach. When the gastric
wedge is taken the decision has to be made as to
which right gastroepiploic artery will be preserved as
a pedicle for the gastric flap. The gastric wedge is out-
lined with a marker pen with the apex near but not
including the lesser curvature. The length of the wed-
ge along the greater curvature was 15 mm. The blad-
der was bivalved by a generous midline incision. A
full thickness anastomosis of stomach to bladder was
completed with a single layer interrupted sutures using
6/0 vicryl. The opening in the stomach was closed in
two layers using 5/0 silk sutures.. The sham group un-
derwent laparotomy, cystotomy and, closure with the
same suture material. In all the groups the abdominal
wall and skin were closed with 4/0 silk sutures. Posto-
perativelly sulfomethaxosale-trimethoprim suspension
was added to drinking water of the animals for the first
week.

Preoperativelly urine pH, bladder capacity and
end-filling pressures were measured in each group of
animals. 22 gauge intracath was punctured into the
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Table 1. Bladder capacity and end-filling pressure values pre and postop in each group of rat

Bladder Capacity (ml) End-Filling Pressure (cm/H20)
Preop Postop Preop Postop
Group A
(0072 i (o] [T PRN 2,67+£0,24 - 23,25+3,65 -
S Ayt as 2,18+0,36 2,07+0.44 23,40+1,76 25,46+2,53
Groub B
(Gastrocystoplasty) .....oc.rveeeicininnianns 2,65+0,24 4,23+0,64 23,43+1,61 22,04+3,76
NOTE. Data are expressed as mean xSD. The Student’s t test was used for statistical analysis.
*P<.001 compared with group A
Table 2. Biood pH and bicarbonate levels and aciduria percent of each group of rats
Blood pH Blood HCO3- Aciduria Hematuria
(%) (%)
Group A
Control suuaisimsminimsnms 7,37£0,15 26,45+0,93 E
Sham wsissssiasssrasiviaiisioss 7,3620,24 26,44+0.87 s 11
Groub B
(Gastrocystoplasty) ......ccceeveiieiiinrenes 7,36x0,09 26,76+1.04 34 60

bladder peroperatively. The bladder had fulfilled with
SF until the first urine dropped from external meatus
and the pressure at this time was measured by CVP
monitor. Urine was obtained for culture and urine
analysis in all rats at the time of operation. Urine pH
and culture monitoring was conducted once in three
months in each group. At the 8th month of the experi-
ment all the animals were scarified under anesthesia.
At the time of sacrifice the blood pH and bicarbonate
levels, bladder capacity and end-filling pressure me-
asures were performed. For the histological examina-
tion cystectomy was performed. The specimens were
analyzed by light microscopy after fixing in 10% neut-
ral buffered and staining with HE.

RESULTS

5 of 20 animals in group B died of anastomatic
leak and sepsis. The preoperative and postoperative
bladder capacity, end-filling pressure, blood pH and
bicarbonate levels are shown in Table 1 and 2. The
bladder capacity of group B animals were significantly
increased in comparison with group A (control and
sham). There were no meaningful differences in two
groups related to blood pH, bicarbonate levels and
end-filling pressure measurements. (Table 1 and 2).

Urine cultures and pH measurements were ob-
tained in 45 of 90 attempts. All of these cultures were
negative in survival rats. While aciduria developed in
34 percent of rats (15 of 45 measurements) in group B,
no pH change was noted in group A. Hematuria was

noted 11 percent ( 3 of 31 measurements) of rats in
group A and 60 percent ( 27 of 45 measurements) in
group B.

Bladder calculus was found 7 of 15 rats in group
B.

Histopathologic results of each group rats are
shown in Table 3. In the 15 bladder examined histolo-
gically in the group B (gastrocystoplasty) 2 had papil-
loma on the mucosal surface of gastric segment adja-
cent to the bladder (Fig 1). The bladder mucosa adja-
cent to the transplanted gastric patch (junctional zone)
had pronounced hyperplastic (14 of 15), squamous
metaplastic (11 of 15) change characterized by var-
ying degrees of hyperplasia of the transitional epitheli-

Table 3. Summary of histological findings of each group of rats

Group B (n=15)

Gastrocystoplasty)

Transplanted Gastric Patch

Re-epithelization 15/15

Atrophy of gastric gland 10/15

Cystic dilation of glands 10/15

Papilloma 2/15

Squamous metaplasia 4/15
Bladder adjacent to gastric patch

Transitional epithelial hyperplasia 14/15

Squamous metaplasia 11/15

Inflammation 7/15
Bladder calculi 7115
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Fig. 1. Papilloma arising from mucosal surface in area of gas-
tric transplant. (HE20X)

um (Fig 2 and 3). Mild leukocytic infiltration were al-
so seen in 7 of 15 rats in group B. No ulceration was
identified in bladder or transplanted gastric segment
in this group. In the sham rats bladders there were no
significant changes other than occasional small suture
granulomas.

DISCUSSION

Sinaiko first demonstrated the usage of gastric
segment in canines(10) and than it is shown in hu-
mans(12) that a vagally denervated stomach patch can
be used successfully as a bladder substitute. Further
investigations by Leong(11,12) and Rudick have
shown  that gastrocystoplasty and gastric continent
urinary reservoirs can be constructed, and they offer
certain advantages over similar reconstruclion’s with
large or small bowel. The advantages of using the sto-
mach includes protection against hyperchloremic aci-
dosis (due to net excretion of chloride), reduced mu-
cus production and decreased urine infection ra-
tes(1,2,3). Also in the bladder augmentation with a
segment of gastrointestinal tract, a potential complica-
tion is an undetermined risk for development of can-
cer. An increasing number of cases of late develop-
ment of cancer in patients who underwent bladder
augmentation or intestinal conduits for urinary diver-
sion have been reported(13,14,15,16). Since bladder
augmentations are frequently performed in children
with long life expectancy, there is a growing concern
on the carcinogenic potential of this procedure.

In our study gastrocystoplasty technique in rats
and related biochemical, physiological and histopat-
hological results were compared with control group.
Biochemical results were same in each group of rals.
No statistically significant differences were observed
in blood pH and bicarbonate levels in each group of

T B

P i
LA T

Fig. 2 . The bladder mucosa adjacent to the transplanted gastric
patch shows hyperplastic changes on the transitional
epithelium and cystic dilatation of gastric glands. (H.E.
40X).

e

Fig. 3 . The bladder mucosa adjacent to the transplanted gastric
patch has squamous melaplastic changes in varying
degrees of hyperplasia of the (ranitional epithelium.
Also, mature ceratinization is seen on the surface of the
squamous metaplastic changes (H.E. 40X).

rals. On the other hand aciduria was noted in 34 per-
cent of rals in group B.

The fibroelastic properties of gastric tissue have
been studied by Adams(2) et al. In our study, after the
gastrocystoplasty both rats in group B showed a mar-
ked increase in bladder capacity (Table 1). At the 8th
month of the follow up no change in group B rats we-
re noted as in bladder capacity increase. Also, end-fil-
ling pressure measurements were same and no statis-
tically significant differences were observed in each
group of rats.

The significant histopathologic changes were ob-
served in group B. These changes included (ransiti-
onal epithelial hyperplasia (14 of 15), squamous me-
taplasia (11 of 15), as well as papillomas (2 of 15). No
such changes were observed in the control and sham
animals.
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The mechanism that causes proliferative changes
are unknown and numerous theories exist. Chronic
bladder irritation has been shown to lead to prolifera-
tive changes in urothelium. Several groups of investi-
gators have shown that chronic mechanical irritants
are capable of inducing transitional epithelial hyperp-
lasia, squamous metaplasia, papillomas and even car-
cinoma in rodents bladders(17). It has been shown
that urinary tract infection in rodent bladders is asso-
ciated with urothelial proliferation’s(18). All animals
in our study had no positive urine culture at the time
of sacrifice so no correlation was found between the
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CALICEAL STONES; FATE OF SHOCK WAVE THERAPY WITH
RESPECT TO STONE LOCALIZATION
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SUMMARY

In a retrospective analysis, results of extracorporeal shock wave lithotripsy (ESWL) treatment were evaluated in
patients with renal stones according to caliceal localization of treated stones.

198 patients underwent ESWL with the Dornier MPL 9000 were analyzed in regard to the success rate, comp-
lication rate, residual fragments, regrowth and recurrence rates. Today 210 caliceal calculus located in different por-
tions of kidney are being comparatively evaluated.

No major complications were noted during or after ESWL. Some minor complications such as flank pain, renal
colic, hematuria were observed. Flank pain was observed during ESWL treatment especially in patients with upper
stones. Although stone free and residual fragment rates were similar in pelvic, upper and middle calices, patients with
lower caliceal and pelvi-caliceal stones had high residual fragment rate and lower stone free rate. Patients with sto-

tes.

Key Words: Caliceal Stones, ESWL, Long-term results

nes in the lower calices or pelvi-calices had recurrence and regrowth rates (p<0.05).
ESWL has been considered as the optimal treatment modality for most upper and middle caliceal stones. <Pa-
tients with lower claliceal stones often failed to eliminate the fragments, hence had high recurrence and regrowth ra-

Exracorporeal shock wave lithotripsy (ESWL) has
rightly been described as one of the most important
developments in medicine of the twentieth century
and the first choice of treatment for most renal stones.
Stones treated by ESWL are most frequently located in
the renal pelvis or in the lower caliceal group (1,2,3).
However, stones in the different parts of calices res-
pond to ESWL treatment in different degrees. Limited
information in the literature on the long term results of
ESWL according to the stone location is available
(4,5). In this study, we evaluated the effectiveness of
ESWL in calculi located in different part of the kidney

MATERIAL AND METHODS

Present study included patients with symptomatic
urinary calculi who underwent ESWL monotherapy.
Patients were treated using Dornier MPL 9000 in the
ibn-i Sina Hospital-Ankara. The patients’ histories and
X-ray films were reviewed retrospectively. Patients
with congenital anomalies of the urinary tract, a his-

tory of previous surgery for urolithiasis, apparent me-
tabolic disorders, complete or partial staghorn calculi,
multiple calculi and those treated by combined the-
rapy with open surgery or percutaneous nephrostolit-
hotomy were excluded from the study program.

Stones in the kidney according to the location we-
re defined as complete staghorn, partial staghorn, pel-
vi-caliceal, pelvic, and caliceal (upper, middle and lo-
wer). Stone regrowth was considered to be one-third
or greater increase in the diameter of the original resi-
dual size. Recurrence of stone was defined as its reap-
pearance after a certain stone-free period on radiolo-
gical studies. Stone multiplicity’s were categorized in
to solitary renal multiple renal.

During a 2-year period, a total of 198 patients
(109 men, 89 women) with 210 renal units were revi-
ewed. The mean age of patients was 40.4 years ( ran-
ge 16-69). Ninety three patients underwent for stones
on the right side and 105 on the left, while 12 had bi-
lateral stones. The mean stone diameter of patients
was 1.23 cm. The mean stone diameter was 1.52 cm.
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in pelvicaliceal group while in the pelvic, middle and
lower caliceal groups it was 1.15 cm. ( p<0.05, Wil-
coxon test). Stone diameter was not different among
pelvic, middle and lower caliceal groups. Pelvicalice-
al stones frequently located in the pelvis and lower
calyx (70.5%). Stone composition was similar in all
groups. Stones were most frequently calcium oxalate,
calcium oxalate and calcium phosphate and calcium
phosphate in composition.

All patients underwent ESWL under sedoanalge-
sia or phentanyl intravenously with an average of
2670 pulses (range: 600-7000) and 18 kv (range: 16-
22). Temporary percutaneous nephrostomy for steinst-
rasse was performed in 2 patients and double | cathe-
ter in 2 patients. The mean follow-up was 45.4 months
(range 32 to 53).

Follow-up examination included a physical exa-
mination, urine analysis and a plain abdominal film
was taken on day after ESWL and monthly for 3
months and every 3 to 6 months thereafter.

Statistical analysis was performed by the Fisher’s
exact test and nonparametric Wilcoxon test.

RESULTS

Distribution of stones according to localfzation
was shown in figure 1. Stones were frequently located
in the renal pelvis and lower calyx. Total of 210 renal
units undergoing ESWL monotherapy were evaluated.
An average of 2.1 treatments per renal unit (range 1-
5). The overall stone free and residual fragment rates
were 59.6 and 34.3 % after the mean follow-up peri-
od, respectively. Although stone free and residual frag-
ment rates were similar in pelvic, upper or middle ca-
liceal stones, patients with lower and pelvi-caliceal
stones had high residual fragment rate and lower sto-
ne free rate. Disintegration on stones was observed in

6.1 % of patients after treatment (Table 1). These pa-
tients were treated with either open surgery or percu-
taneous nephrostolithotomy. The overall stone reg-
rowth and recurrence rates were 23 and 17.3 %, res-
pectively. It was shown that the stone location played
an important role in stone recurrence and regrowth af-
ter ESWL monotherapy. Patients with lower caliceal
and pelvicaliceal stones had high recurrence and reg-
rowth rates (p<0.05, Fisher’s exact test) (table 2).

No major complications were noted during or af-
ter ESWL . Some minor complications such as flank
pain, renal colic, haematuria and fever were observed.
Flank pain was observed during ESWL treatment in es-
pecially patients with upper caliceal stones because of
superposition of stones with lower ribs while thé either
minor complication rates were similar. In some pati-
ents with upper caliceal stones either energy level or
shock number kept low because of severe flank pain.
But the treatment wasn’t discontinued in any patients
because of side effects of ESWL. Flank pain or renal
colic usually was well controlled by analgesics at the
follow-up period. After ESWL treatment steinstrasse
was observed in 16 patients (7.6 %). Ureteral catheter
or percutaneous nephrostomy required in 4 patients.
All steinstrasse were seen at first 3 months after ESWL.
In long-term follow-up period (mean 45.4 months) no
serious complication were observed.

DISCUSSION

Success after ESWL usually is defined as stone
free rate or sufficient stone disintegration with residu-
al particles less than 4 mm that will pass spontane-
ously. Short-term observations on rates free of stones
were first reported by Schmiedt and Chaussy, with 90
per cent of the palients being without calculi at 3
months and 9.3% having residual fragments (6). They

Table 1. Stone free and residual fragment rates after ESWL according to stone locations

Primary Stone Free of Stone Residual Fragments Lack of
Location After followup* after followup* Disintegration
(%) (%) (%)
Renal Pelvis 66.3 27.8 5.7
Upper calyx 69.4 15 7.6
Middle calyx 67.5 22 10.5
Lower calyx 47.8 47.8 4.34
Pelvicaly 30 60 10
overall rates 59.6 34.3 A.1

* mean 45.4 months
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Table 2. Stone recurrence and regrowth rates after ESWL accor-
ding to stone location

Primary Stone Recurrence Regrowth
Location after follow-up* after follow-up*
(%) (%)
Renal Pelvis 12 14.2
Upper calyx 15.3 3.1
Middle calyx 14.1 4.2
Lower calyx 27* 36*
Pelvicaly 40* 50*
Qverall ratés 17.3 23
* p<0.05

excluded the patients with multiple stones and conco-
mitant infection. These patients represent a highly se-
lected patient populations with a very short follow-up
period. Several report with short-term follow-up in the
literature suggest a less favorable prognosis in an un-
selected patient population with rates free of stones of
68 to 79 percent (7,8,9). Our own long-term follow-
up data (mean 45.4 months) is not comparable results
with a 59.6% rate. Our results suggest that the suc-
cess rate of ESWL treatment may change in long-term
period.

ESWL has been reported as an effective treatment
modality for pelvic, upper or middle caliceal stones.

Graff and associated found that patients with lower
caliceal stones had the worst success rate of 57.8%,
that although patients with stones in the renal pelvis,
upper and middle calices had the highest rate free of
stones after the 19.1 months follow-up period (1). Si-
milar results were obtained from different centers
{3,7). In our series, the success rate for lower caliceal
stones (47.8) was disappointing but not unexpectedly
low. Similar results were obtained from the patients
with stones that located in the pelvis and a calyx
{30%). The low success rate in our study can be exp-
lained by that the pelvicaliceal stones usually extend
to lower calyx (70.5%) and have larger mean stone di-
ameter than caliceal groups.

In our series, the recurrence rate of renal pelvic
stones was only 12%. But increased to 15.3 and
14.1% after treatment of stones in superior and midd-
le calyces and reached 27% renal units with respect
to stone location yielded the highest recurrence and
regrowth rates of stones in lower calyx and pelvi-calyx
region of kidney. Zanetti and associated reported that
the recurrence rates for lower caliceal and pyelocaly-
ceal stones were 28.6 and 31.6% respectively in ave-
rage 42 months (10). These results were not different
from our results. Yu et al. also reported the high recur-
rence and regrowth rate in the lower caliceal (27,
41% respectively) and pyelo-caliceal stones (22.2,
33.3 respectively) in their study group (2). In their gro-
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calyx
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pelvis

upper
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Fig. 1. Distributions of stones according to stone location.
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up, patients with stones in the middle calyx had also
high recurrence (22%) and regrowth (28%) rate. Tho-
se results were different from ours and Zanetti’s re-
sults. But their patient group (89 patient) was small
and follow-up period (75.8 months) was longer than
ours. Those results suggest that the patients with sto-
nes of lower calyx often failed to eliminate the frag-
ments and hence had high recurrence and regrowth
rates. In some study it was reported that phsycothe-
rapy with specific position and vibration massage may
benefit the passage of lower caliceal residual stones in
particular and appropriate medical therapy may cont-
rol aclive stone formation in patients with or without
residual stone fragments following ESWL (11, 12). The
stone recurrence and regrowth rates were also higher
for pelvicaliceal stones than calculi in the other upper
urinary system. Close follow-up in patients with lower
caliceal or pelvicaliceal stones is recommended be-
cause of high recurrence and regrowth rate. And we
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MYXOMAS
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SUMMARY
Between Ocober 1, 1990 and December 31, 1996. Five patients have undergone excision of a cardiac myxo-
ma, which was located in the left atrium in 3, in the right atrium in 2. There were 3 female and 2 male patients with
a mean age of 35.4 years (range, 17 to 64). Peripheric arterial embolism was seen in two left atrial myxoma cases.
One of these patients also had myocardial infarcion due to coronary embolism. There was no operative death. Mean
follow-up was 17.2 months (range, 6 to 42 months). No instances of tumor recurrence were observed. All patients
were in New York Heart Association class | or Il in the postoperative period.

Key Words: Surgical treatment, myxoma

Cardiac myxoma is the most common primary tu-
mor of the heart (1-8). The diagnosis of myxoma is ra-
rely made on clinical grounds because there are no
specific historical, physical examination, chest x-ray,
or electrocardiographic findings. Since the introducti-
on of echocardiography, most cases of myxoma are di-
agnosid during life and potentially curative surgical
extirpation is thus possible (4,6).

PATIENTS AND METHODS

Five patients (3 women and 2 men) underwent
operations for cardiac myxoma from October 1, 1990
to December 31, 1996 in Cardiovascular Surgery De-
partment of Erciyes University Medical School. The
average patient age at operation was 35.4 years (17 to
64). Three of the tumors were found in the left atrium,
2 in the right atrium. In one case, which myxoma was
in the left atria, there was also thrombus in the right at-
rial cavity.

The primary symptoms at presentation were
shortness of breath in 4 patients, palpitations in 5, we-
akness in 2, fatigue in 2, peripheric arterial embolism
in 2. Myocardial infarction due to coronary embolism
was seen in one of left atrial myxoma cases which al-
so had peripheric embolism. Nearly every patient had
multiple symptoms.

Physical findings were generally nonspecific, but
3 patients had an audible murmur: systolic in 1 and di-
astolic in 2.

Diagnosis were obtained by transthoracic and
transosefageal echocardiography (Fig. 1,2). Catheteri-
zation was made in the case which myocardial infarc-
tion was seen (Fig. 3,4). Neither chest radiography nor
electrocardiography was determinant for the diagno-
sis.Electrocardiography showed sinusal tachycardia in
3 cases, and V3-pour R, V4-6 QS in 1 (Fig. 5).

One patient had anemia (hemoglobin level less
than 10 g/dl). An elevated sedimentation rate was no-
ted in 3 of 5 patients.

Surgical technique: A median sternotomy incision
was employed in all patients. Operation was perfor-
med with moderately hypothermic cardiopulmonary
bypass, topical cooling and cold potassium cardiople-
gia. Both the superior vena cava and the inferior vena
cava were routinely cannulated separately through the
right atrium regardless of the position of the myxoma,
with care taken to avoid any undue manipulation of
the heart. Right atrial myxomas were resected through
a right atriotomy. Two of the left atrial myxomas were
excised through a left atriotomy. In one case, throm-
bus was resected through right atrial incision and
transseptal incision was made to excise left atrial
myxoma. In the same case apical thrombectomy and

* Erciyes Qniversitesi Tip Fakiltesi Goglis Kalp ve Damar Cerrahisi ABD,
*+ Erciyes Universitesi Tip Fakiltesi Kardiyoloji ABD, Kayseri

Received: Mar 14, 1997 Accepted: Aug 14, 1997



148 MYXOMAS

EBCIYES UNI TIP FaK
KARDIYOLOJT wbD
pf  0.bCn

Fig. 1. Echocardiographic view of a large right atrial myxoma
during diastole.

linear plication were performed for left ventricular
aneurysm. In two patients, who had also peripheric
embolism, both tumor excision and Fogarty balloon
catheter embolectomy were performed. En bloc exci-
sion with complete resection of the pedicle was per-
formed in all patients. All surviving patients underwent
physical examination, electrocardiography, and echo-
cardiography.

RESULTS

Follow-up of patients was at a mean duration of
17.2 months (range, 6 to 42 months) after myxoma re-
section. .

There were no operative death. Only morbidity
included syme amputation in 1 patients who had arte-

Fig. 3. Coronary arteriography of the patient with left atrial
myxoma who had also myocardial infarction and lcft
ventricular aneurism.
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Fig. 2. Cchocardiographic view of a large right atrial myxoma
during sistole.

rial embolism. All patients were in New York Heart
Association class | or Il, and no recurrences have been
documented after operation.

DISCUSSION

Cardiac myxoma is the most common primary
benign caridac tumor and accounts for approximately
50% of all such lesions (1-12). These tumors have be-
en encountered in all age-groups; the majority, howe-
ver, are diagnosed between the third and sixth deca-
des of life (4,6,8,9). They seem to occur more frequ-
ently in women and are rare in children (4,6,9). Fami-
lial myxomas have been reported (4,6,13). In our ca-
ses male-to-female ratio was 2/3 and 4 of the patients
are diagnosed betwen the third and sixth decades.

Fig. 4. Left ventriculography of the patient ith left atrial myxo-
ma who had also myocardial infarction and left ventric-
ular aneurism.
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Fig. 5. Electrocardiography of the same patient.

The literature frequently quotes a 75% incidence
of left atrial myxomas, a 20% incidence of right atrial
myxomas and a 5% incidence of ventricular myxomas
(1-6,9,14). Myxomas are usually single but multiple
tumors have been reported and multiple chambers
may be involved (4-6,9). Their size has varied from
several millimeters to over 10 cm in diameter (5,6).

The classic triad of symptoms relates to the obst-
ructive, embolic, and constitutional effects of the tu-
mor (3,4,6,9,10). The duration of symptoms depends
on the rate of growth of the tumor (6).

Obstructive symptoms occur in 54 to 95% of pa-
tients symptoms include positional dyspnea, orthop-
nea, paroxymal nocturnal dyspnea, an fatigue. Synco-
pe is rarely seen and may be the result of complete
transitory obstuction of the cardiac valve (4,5,6,9). On
physical examination, the signs of left atrial myxoma
also mimic mitral stenosis and insufficiency (6,15). In
our patients, two had symptoms of mitral valve dise-
ase, and the other had symptoms of tricuspid valve di-
sease.

Systemic emboli are the second arm of the classic
triad and occur in 20 to 60% of patients with myxo-
mas (4,6,10,11,16). Fifty percent of myxomatous em-
boli from the left heart go to the central nervous sys-
tem, but they can embolize to any arterial bed. The
symptoms and signs are related to the vascular bed
that is occluded and can not be distinguished from
acute arterial insufficiency of other etiologies. The di-
agnosis of a myxoma can be made by histologic exa-
mination of the removed embolized material (4,6,9)).
There were symptoms and signs of emboli due to
myxoma in our 2 cases: One in the only left leg, the
other in the right upper and both right and left lower

extremities. The last patients had also coronary embo-
lism.

The constitutional manifestations, which occur in
over 90% of patients, are due to the presence of the tu-
mor and are independent of the location of the tumor
(4,6). These signs and symptoms include myalgia,
muscle weakness, artralgia, fever, weight loss, fatigue,
Raynould’s phenomenon, clubbing, leukocytosis,
thrombocytopenia, anemia, an elevated sedimentation
rate, increased serum gammaglobulins (4,6). Fever,
weakness, fatigue and anemia were the constitutional-
symptoms in our patients.

The chest roentgenogram and the electrocardio-
graphic findings in patients with myxoma are nonspe-
cific and reflect changes in chamber size and hyper-
trophy of the chamber walls. The majority of the
patients are in normal sinus rhythm, although atrial
fibrillation or flutter, low voltage, right bundle branch
block are sometimes encountered (4,6).

Echocardiography presently is the most preferred
laboratory technique for diagnosis of cardiac myxo-
mas. Angiocardiography is rarely required for diagno-
sis or for preoperative surgical guidance (4,6,11,17-
19).

Myxomas are potentially lethal benign neoplasm
that may be associated with local and systemic comp-
lications (4). Because rapid deterioration and sudden
death may occur early, surgical removal is indicated
once the diagnosis of myxoma is made (5,7,15,17).

The treatment of chose is prompt surgical resecti-
on, both for symptomatic improvement and to avoid
complications. To avoid recurrences, the aim of ope-
ration should be to remove not only whole mass but
also its base of attachment (1,6).

Myxomas are easily resectable, and the surgical
mortality in many studies has fallen below 5%
(2,3,5,8,14,20). There were no operative deathts. All
patients were in New York Heart Association class | or
[I after operation.

Intracardiac recurrence of myxoma has been re-
ported at rate of O to 14% (3-6,8). Periodic echocar-
diography is recommended for follow-up to screen for
intracardiac recurrence. No patients has developed
clinical signs of myxoma recurrence in our cases.

In conclusion, the extended follow-up of patients
with myxomas shows that excision of such tumor is
curative and the long-term outcome excellent. Regard-
less of their location, myxomas should always be re-
sected.
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DETECTION OF RECALLING MUSIC AND INFLUENCE ON PATIENTS
STRESS STATUS IN CARDIAC SURGERY
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SUMMARY
In cardiac surgery the high incidence of recalling events have been (0.5%-23%)reported. In this study we aimed
to evaluate postoperative recalling and fo assess the protective effect of music on postoperative stress in cardiac pa-
tients. A total of 5 patients (8.3%) remembered the operative actions, music and speeches. Self-Assesment and Beck-
Depression test did not show difference between music exposure and non-exposure groups.
We concluded that perioperative music did not protect the patients from postoperative stress response. This re-
sult may be due to the preoperative awareness of patients that they would listen to music so that they might be gi-

ven extra stress.

Key Words: Anesthesia, intraoperative awareness, Posttraumatic stress syndrome

Intraoperative awareness has become an interes-
ting and popular issue because of many applications
of several new anesthetic drugs. In spite of the fact that
intraoperative awareness may vary among different
patient populations, the auditory stimuli has long been
known as the most prevalent perception during gene-
ral anesthesia (1,2). A very high incidence of postope-
rative recall (0.5% - 23%) can be observed in patients
in cardiac surgery (3,4,5). This intraoperative aware-
ness may cause post-traumattic stress disorder and
uncomfortable postoperative recovery (3,6,7,8,9).

The aim of this study were to determine the pos-
toperative recalling in cardiac surgery patients and to
assess the protective effect of music exposure during
anesthesia on postoperative stress and well being of
the patients.

PATIENTS AND METODS

Patients who would undergo elective cardiac sur-
gery were asked to participate in this study. Sixty pati-
ents of ASA physical status Il were included.

Anesthesiology.
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The first group (n=30) were asked their favorite
kind of music and informed that they would listen to
musical pieces intraoperatively. The second group
(n=30) were not informed that they would listen to
musical pieces and did not have headphones during
anesthesia.

All patients were premedicated with intramuscu-
lar (I.M.) 0.05-0.1 mg/kg Morphine and 0.1 mg/kg Di-
azepam. For induction intravenous (I.V.) 0.3 mg/kg
Midazolam, 10 mg/kg Fentanyl and 0.15 mg/kg Pavu-
lon were given.

Simultaneously 100% owygen was given. Anest-
hesia was maintained with 3 mg/kg Fentanyl and 0.05
mg/kg Midazolam per half an hour and during Car-
diopulmonary bypass (CPB) 2 mg/kg Fentanyl and
0.05 mg/kg Midazolam per half an hour.

On the seventh postoperative day all patient we-
re asked about the noticed sound perceptions particu-
larly the music, pain, intubation tube and how did
they remember feeling in recovery (Table 1). Preope-
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Table 1: Interview Questionare

Orientation of time and place

Cooperation

Additional problem?

Do you remember the operation?

Did you feel tracheal entubation?

Did you feel pain?

Did you hear voices?

Did you hear music?

9. What kind of music did you hear?

10. How long did you hear the music and how did you feel?
11. How did you remember feeling in recovery?
12. How do you assess this method?

ratively and postoperatively we evaluated patient
stress response by using Beck-Depression and Self-As-

sesment Tests.
All the collected data were analyzed by the t test.

RESULTS

Three patients (10%) in the first group recalled the
exact music and name of signes and the band. In the
second group two patients (6.7%). Who didnot listen
to the music recalled some intraoperative events such
as sternotomy, surgeons voice and words. The diffe-
rence of recalling was not statistically significant bet-
ween 2 groups (p>0.5). Nopatient complained of pe-
roperative pain despite 8.3% of them remember the
operative actions, music and speeches.

The self assesment test didnot show difference
between preoperatively and postoperatively in both
groups but the differnces between preoperative and
postoperative results of Beck-Depression test were sta-
tistically significant in the first and second group at at
p=0.024 and p=0.035 respectively. Both test were not
different when assessing preoperative or postoperative
results between 2 groups. Preoperatively p value was
found att 0.583 for Self Assesment test and 0.493 for
Beck Depression test. The postoperative Self Asses-
ment test showed no significant difference postopera-
tively between 2 groups (p= 0.489), as in the Beck-
Depression test (p= 0.789). Those data indicated that
perioperative music didnot protect the patients from
postoperative stress response.

DISCUSSION

Our results indicated that patients who were gi-
ven anesthesia for cardiac surgery with Fentanyl-Mi-
adazolam combination may perceive the events taking
place at operating room.

Remembering the intraoperative events has been
a well known entity and the incidence is reported as
0.1-3.8% (10,11). However the incidence can be
much higher in cardiac anesthesia as 23% (3). Recal-
ling intraoperative events is not related to the different
types and dosage of intravenous agents (Ketamin, high
dose Fentanyl, Propofol, Benzodiazepines) and inha-
lation agents (6, 12-14). Some reports indicate that in
near-complete depression of cortical electrical activity
by Thiopentone or Isoflurane in animals and humans,
there may be some movement in respons to stimulus
(13,15). This suggests that even with deep anesthesia
there may be some perception in response to stimuli
and this may be controlled by subcortical centers du-
ring anesthesia. This sftatus may be coexistent with int-
raoperative awareness during anethesia, so we cannot
predict the depth of desired anesthesia for each case
(13,15,16).

Intraoperative awareness may cause posttrauma-
tic neutosis (3,6-9) In a study, auditory perception and
the sensation of paralysis were most frequently menti-
oned, followed by the sensation of pain. Patients fe-
eling were mostly related to anxiety, panic, powerless-
ness and helplessness and 70% of them experienced
unpleasent aftereffects, including sleep disturbances,
dreams and nightmares and flashbacks (6).

Cobcroft and et all. studied 187 patients who suf-
fered awareness during general anesthesia and the fin-
dings show a disturbing symptomatology ranging over
almost all modalities of sensation and of postoperative
psychological and pyschiatric disturbances (9).

In this study, the preoperative Beck-Depression
test results showed slight depression in postoperative
period. As we did not observe a great deviation of the
postoperative patient stress status from preoperative
tests we think the anesthesia was sufficient. Because
we told the patients in the first group that they would
listen to music, it may cause a stress factor so that the
non-music and music group did not show difference
according to pschological stress test results.
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HEREDITARY PANCREATITIS: REPORT OF A FAMILY FROM TURKEY*
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SUMMARY
Chronic pancreatitis is a rare disease in children and is usually secondary to underlying diseases such as here-
ditary pancreatitis, cystic fibrosis, hyperlipidemia, prolonged malnutrition, gallstones or anomalies of the biliary
pancreatic duct system. Heredlitary pancreatitis is a common cause of chronic pancreatitis in children; but often un-
recognized until months to years later. We report a family with hereditary pancreatitis in which four members are af-

fected.
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Although rare in children, disorders of the panc-
reas may lead to significant morbidity and mortality.
Acute pancreatitis is unusual in pediatric patients, and
chronic pancreatitis is even less common. Among the
etiologic factors, hereditary pancreatitis is one of the
most common cause of chronic pancreatitis in child-
ren. Hereditary pancreatitis presents in childhood but
diagnosis usually delays for months or years. The dise-
ase is transmitted in an autosomal dominant manner
with incomplete penetrance. The most common
symptom is recurrent attacks of abdominal pain,
which later may result in exocrine and/or endocrine
pancreatic insufficiency (1). A family with hereditary
pancreatitis with four affected members are presented
here.

CASE REPORT

|- Case | (Index case)

A 12-yr-old boy was admitted to our pediatric
gastro-enterology clinic in Ankara because of severe
epigastric pain, vomiting and weight loss of six
months’ duration. He had been well and healthy befo-
re his symptoms developed. There was no history of
trauma or drug consumption. His mother and father,
34 and 35 years old respectively, were well and he-

althy and there was no consanguity between them. His’
10-yr-old sister had an operation for pancreatic pseu-
docyst 5 years ago. Physical examination were within
normal limits except for abdominal tenderness with
deep palpation. Laboratory findings on admission we-
re as follows: Complete blood count normal, ESR 25
mm/h, CRP (-), fibrinogen: 248 mg/dl, urine and stool
examinations and cultures were normal. BUN, elect-
rolytes, glucose, calcium, creatinine phosphokinase,
AST, ALT, amylase and lipase were all normal. Abdo-
minal plain X-ray as well as a barium swallow showed
no abnormulities. An abdominal ultrasound on admis-
sion showel a solitary cystic mass within the head of
the pancreas (Figure 1). For further evaluation, ERCP
was performed which showed a dilated pancreatic
duct with a pseudo-cyst in the localization of the head
of the pancreas (Figure 2). With these findings, panc-
reatic pseudocyst as a result of recurrent attacks of
chronic pancreatitis was diagnosed. Etiologic evaluti-
on revealed normal serum lipid profile and normal
sweat chloride test. He was treated with a somatosta-
tin analogue for a short period of time and as the pseu-
docyst did not resolve, endoscopic papillotomy was
performed with the placement of pancreatic stent. He
is still receiving pancreatic enzyme replacement the-
raphy. He has minimal symptoms, gained weight and

* This paper was presented and published as an abstract at XIl. Ulusa! Gastroentereloji Kongresi, 25-30 September

1995, izmir
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Fig. 1. Abdominal ultrasound of index case on admission sho-
wing a solitary cystic mass within the head of the panc-
reas.

ultrasonographic and tomographic examination sho-
wed no pancreatic pseudocyst residue, but pancreatic
duct dilatation persists (Figure 3).

lI- Case Il (Sister of case I)

10 yr-old-sister of the index case had recurrent at-
tacks of abdominal pain since she was 3 and had an
operation for pancreatic pseudocyst when she was 5
years old. She remained mildly symptomatic after the
operation and the present laboratory and radiologic
evaluation including ultrasound and computerized to-
mography was normal.

llI- Case Ill (Mother’s sister of case )

The mother’s sister was 21 years old and she had
several episodes of severe abdominal pain since child-
hood. Her medical history included right pleural effu-
sion and pleuritis at age 19 during which no specific
etiology was found and resolved without a specific
theraphy. Her serum amylase level was 251 U/L (refe-
rence range, 25 to 125). Ultrasonographic examinati-
on revealed pancreatic duct dilation with multipl ec-
hogenicities wich were confirmed to be calcifications
within the pancreatic duct and paranchyma with com-
puterized tomography and ERCP.

IV- Case IV (Mother’s brother of case 1)

The mother’s brother of case |, who was 19 years
old had several episodes of abdominal pain since
childhood. Familial Mediterrenean Fever was diagno-
sed based on this history, but he had only partial reli-
ef of abdominal pain when receiving Coulchicine. His
taboratory findings were within normal limits but an

Fig. 2. ERCP of index case showing a dilated pancreatic duct
with a pseudocyst in the localization of the head of the
pancreas.

ultrasonographic examination as well as ERCP reve-
aled multipl pancreatic calcifications.

DISCUSSION

Chronic pancreatitis is a rare disease in children
and is usually secondary to underlying diseases such
as hereditary pancreatitis, cystic fibrosis, hyperlipide-
mia, prolonged malnutrition, gallstones or anomalies
of the biliary-pancreatic duct system. The most com-
mon manifestation is repeated attacks of acute pancre-
atitis (1).

Hereditary pancreatitis is a common cause of
chronic pancreatitis in pediatric patients. In order to
confirm the diagnosis, at least two other family mem-
bers must share similar symptoms and episodes of ab-
dominal pain must be traced to childhood without ot-

Fig. 3 Abdominal tomography of index case after endoscopic
paptllotomy was pertormed, showing persistence of
pancreatic duct dilatation.



Aydan Kansu, Nurten Girgin, Cihan Yurdaydin, Hillya Cetinkaya, Ozden Uzunalimoglu

her etiologic factors (1,2). This entity, is inherited as
an autosomal dominant trait with incomplete penet-
rance.

All the family members presented here manifes-
ted the disease as repeated attacks of acute pancreati-
tis which is the most common symptom (1). They had
no signs of malabsorbtion or endocrin pancreatic in-
sufficiency.

Among the laboraty findings of the index case
(Case I), serum amylase and lipase values were within
normal limits. This is suggested to be due to progres-
sive loss of acinar mass in advanced disease (3).

Hereditary pancreatitis is frequently characteri-
zed by occurence of a number of calcifications scatte-
red along the main pancreatic duct (4). Within this fa-
mily of hereditary pancreatitis reported here, two of
them (case Ill and V) had calcifications within the
pancreatic duct and paranchyma.

Hereditary pancreatitis may present with an acu-
te episode of pleural effusion (5). Pleural effusion in
the medical history of the mother’s sister of the index
case was probably due to an attack of pancreatitis.

Pancreatic pseudocyts, occur commonly in here-
ditary pancreatitis, with an estimated incidence in up-
to 50% of patients which are localised collections of
necrotic debris that develop following autodigestion
of the pancreas (6). Among these four cases reported
here, two of them developed this complication. For
those, that do not resolve within six weeks, treatment
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is often mandatory since the rate of complications
such as infection, obstruction, rupture and hemorrha-
ge is high (7). The different therapeutic modalities for
draining the pseudocysts include surgical drainage,
percutaneus drainage and applying a somatostatin
analogue (8). Endoscope guided drainage and place-
ment of a stent is a relatively new modality for the tre-
ament of pancreatic pseudocysts which we performed
to our index case (9).

In conclusion, we report a family with hereditary
pancreatitis from Turkey. Two pediatric and two adult
patients are discussed. Chronic and recurrent abdomi-
nal pain in children shoud alert the physician to the
possibility of chronic pancreatitis. Standard biochemi-
cal tests, such as serum amylase and lipase, may be
normal, and if pancreatitis is clinically suspected, ad-
ditional evaluation by ultrasonography will help to
identify most patients. When a young patient presents
with pancreatitis, hereditary pancreatitis must be con-
sidered because it is a common cause of pancreatitis
in children and its clinical features are indistinguis-
hable from other causes (1). ERCP should be perfor-
med to each patient to detect structural abnormalities
that may be relieved by surgery. Therapeutic appro-
ach for hereditary pancreatitis is the same as for non-
hereditary pancreatitis but early diagnosis and treat-
ment of hereditary pancreatitis can improve the asso-
ciated clinical outcome and morbidity.
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SYMPTOMATIC CAVERNOUS ANGIOMAS EXTENDING INTO THE
LATERAL VENTRICLE REPORT OF THREE CASES

Nurullah Yiiceer* ¢ Ahmet Erdogan** ¢ Hamit Z. Gokalp***

SUMMARY

The clinical, neuroradiological and histopathological features of cavernous angiomas of the lateral ventricle are
presented, based on an analysis of symptomatic, histopathologically verified three cases. Three cases were admitted
with clinical evidence of haemorrhage. The vascular malformations were also totally excised in these three cases. All

of cases were uneventful in the postoperative stage.

Key Words: Cavernous angiomas, Lateral ventricle, Magnetic resonance imaging, Surgery

Vascular malformations consist of arteriovenous
malformation, telengiectasia, cavernous angioma and
venous angioma (1). Intracranial cavernous angioma is
a relatively rare lesion. They comprise 5 to 13 % of
central nervous system vascular anomalies (2,3,4,5).

In this study, we report three cases with caverno-
us angioma of the lateral ventricle that seen rarely.

CASE REPORTS

These cases have been summarized in Table 1
and Table 2.

CASE 1. A 30-year-old man admitted with he-
adache and vomitig presenting 7 days. Neurological

examination was normal. Computerized tomographic
(CT) scan without contrast media revealed a hyperden-
se lesion within the left dilated lateral ventricle (Fig.1).
T1-weighted magnetic resonance imaging (MRI) sho-
wed a hyperintense lesion of the left lateral ventricle
(Fig. 2A, 2B). T2-weighted MRI demonstrated a lesion
consist of hyperintense and surrounding hypointense
ring in the left lateral ventricle (Fig.3A, 3B). Digital
subtraction angiography (DSA) was normal.
Operation: Under the general anaesthesia, the left
temporoparietal craniotomy was performed. Haema-
toma was evacuated. Lateral ventricle was opened,
and vascular malformation was totally excised by mic-
rosurgical technique. Postoperative CT scan confir-

Table 1: Clinical and radiological findings of three cases with cavernous angiomas of the lateral ventricle

Case Sex Age Symptom Period CT MRl DSA Follow-up Localization

| M 30 headache 7 days + + + 3 months LLV
vomiting

2 M 30 headache 4 years + + + 6 months LLV
numbness

3 M 18 headache 1 month + - - 12 months R, LV
vomiting

Abbreviation: M: Male, L: Left, R: Right, LV: Lateral ventricle.

* Assistant Professor, Department of Neurosurgery, University of Yuziincti Y1, School of Medicine, Van
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Table 2: Results of surgical treatment and follow-up of three cases with cavernous angiomas of the lateral ventricle

Case Surgical excision Result Follow-up period
1 Total Good 3 months
2 Total Good 6 months
3 Total Good |2 months

Figure 1: CT scan without contrast media showing a hyperdense
tesion within the left dilated lateral ventricle.

Figure 2A: Axial (Fig.2A) and sagittal (Fig.2B) T1-weighted MRI
demonstrated a hyperintense lesion of the left lateral
ventricle.

med total excision of the vascular malformation of the
lateral ventricle (Fig. 4). Histopathological examinati-
on was cavernous angioma. Postoperative period was
uneventful. The patient was good three months after
the operation.

CASE 2. A 30-year-old man admitted with he-
adache and numbness in the right side of his body
presenting four years. His neurological examination
revealed a right-sided sensory deficit. CT scan witho-
ut contrast media demonstrated a hyperdense lesion
in the left lateral ventricle (Fig.5). T1-weighted MRI
showed a hyperintense lesion in the lateral ventricle
(Fig.6A). T2-weighted MRI demonstrated a lesion con-
sisted of hyperintense and surrounding hypointense
ring (Fig.6B). DSA was normal.

Operation: Under the general anaesthesia, a left
parietoocipital craniotomy was performed. Haemato-
ma was drained. Lateral ventricle was opened. Vascu-
lar malformation of the lateral ventricle was totally ex-
cised by microsurgical technique. Postoperative stage
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Figure 2B: Axial (Fig.2A) and sagittal (Fig.2B) TI-weighted MRI
demonstrated a hyperintense lesion of the left lateral
ventricle.
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Figure 3A: Axial (Fig.3A) and coronal (Fig.3B) T2-weighted
MRI showing a lesion consisted of hyperintense and
surrounding hypointense ring.

did not any problem. Histopathologically examination
confirmed cavernous angioma. Control CT scan wit-
hout and with contrast media showed that vascular
malformation expanding into the lateral ventricle was
totally removed (Fig. 7A, 7B). The patient was good 6
months after the surgery.

CASE 3. A 18-year-old man admitted with he-
adache and vomiting presenting one month. The pa-
tient’s neurological examination was normal. CT scan
without contrast media demonstrated a hyperdense le-
sion of the right lateral ventricle.

Operation: Under the general anaesthesia, a right
parietooccipital craniotomy was performed. Haemato-
ma was drained, and lateral ventricle was opened.
Vascular malformation was totally excised. The pati-
ent’s neurological examination was normal in the pos-
toperative period. But, last three weeks, the patient
was gradually become bad. He had lethargy. CT scan
demonstrated hydrocephalus. Therefore, medium-
pressure ventriculo-peritoneal shunt operation was
performed. The patient’s neurological condition was
progressively improved one week after the operation.
The patient was good one year later.

DISCUSSION

An intraventricular localization of the supratento-
rial cavernous angiomas has been reported in a rate
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Figure 3A: Axial (Fig.3A) and coronal (Fig.3B) T2-weighted
MRI showing a lesion consisted of hyperintense and
surrounding hypointense ring.

ranging from 2.5 to 14 % of cases (6). Yamasaki et al
(6) reported only one case that located in the lateral
ventricle in their series consisted of 27 cases with int-
racranial cavernous angiomas. Acciarri et al (7) repor-
ted a intraventricular localization in 4 (6%) of 74 ca-
ses with supratentorial cavernous angiomas. In their
series, there was only one case of the lateral ventricle.
The present study has only three cases (13 %) of the la-
teral ventricle, and all of the supratentorial cavernous
angiomas consist of 23 cases.

The clinical manifestations of intracerebral caver-
nous angiomas usually consist of seizures (60-70 %),
headache (20-25 %) and haemorrhage (20-25 %)
(3,6,8,9,10,11,12,13). On the basis of our experience,
we think that cavernous angiomas of the lateral vent-
ricle have a greater tendency to be symptomatic from
bleeding as in our three cases. Mass effect of caverno-
us angiomas of the lateral ventricle occurs less.

Conventional skull radiographs rarely reveal cal-
cifications (3,14). CT scan permit radiological detecti-
on of cavernous angiomas. In scans obtained before
administration of contrast media, the lesion commonly
appears hyperdense, but mixed hyperdense and iso-
dense lesions have been described (13,15,16). In this
study, CT scan also demonstrated hyperdense lesion in
every three cases. Mass effect, occasionally secondary
to hematoma, is frequently present. Contrast media
administration may improve the delineation of the le-
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Figure 4: Postoperative axial CT scan demonstrated total ex-
cision of the cavernous angioma of the lateral ventric-
le.
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Figure 5: CT scan without contrast media (Fig 5A) and with contrast media (Fig 5B) revealed a hyperdense lesion extending into the
lateral ventricle.

Figure 6: Axial T1-weighted (Fig.6A) and axial T2-weighted (Fig.6B) MRI demonstrated a lesion extending into the lateral ventricle.
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Figure 7: Control CT scan without contrast media (Fig.7A) and contrast media (Fig.7B) showed total surgical excision.

sion with faint enhancement. The preoperative diag-
nosis with CT scan differentiate cavernous angiomas
from another lesions such as especially other vascular
malformations and tumoural lesions.

The sensitivity of MRI increases the probability of
detecting a cavernous angiomas. Recently MRI has al-
so proved to be specific in the diagnosis of nature;
patterns strongly suggestive of cavernous angiomas
are the presence of a webbed core of mixed signal in-
tensity ringed by a border of reduced intensity in the
T2-weighted images (13,15,16,17,18), as in our cases.
Angiographical findings in cavernous angiomas are
quite variable. The angiograms may be normal or
show only an avascular mass (12,16).

The treatment of choice for cavernous angioma
is surgical removal. The aims are to eliminate mass ef-

REFERENCES

1. Russell DS, Rubinstein L): Pathology of Tumours of the Ner-
vous System, 5 ed., London; Edward Arnold, 1989, pp
727-765

2. Rigamonti D, Hadley MN, Drayer BP, Johnson PC, Rigamon-
ti KH, Knight JT, and Spetzler RF: Cerebral cavernous
malformations: Incidence and familial occurrence. N
Eng ) Med 319: 343-7, 1988

3. Simard JM, Bengochea FG, Ballinger WE, Mickle JP, and Qu-
isling RG: Cavernous angioma: A review of 126 «ullec-
ted and 12 new clinical cases. Neurosurg 18: 16.2-172,
1986

4. Voight K, Ya,argil MG: Cerebral cavernous haemangiomas or
cavernomas; Incidence, pathology, localization, diagno-
sis, clinical features and treatment. Review of the litera-
ture and report of an unusual case. Neurochirurgia 19:
59-68, 1976

fect, to determine the histopathological nature of the
lesion, to relieve any attendant epilepsy, and to avert
bleeding or rebleeding (3,7,8,9,10,11,13,14,16,19).
We operated three cases with cavernous angioma
of the lateral ventricle for both to eliminate mass ef-
fect due to haemorrhage and to prevent rebleeding.

CONCLUSION

Symptomatic cavernous angiomas extending into
the lateral ventricle can produce neurologic disability
as a result of secondary to recurrent haemorrhage.
MRI provides the definitive diagnostic tool to charac-
terize these lesion. Total surgical removal of the vas-
cular malformation, and evacuation of haematoma is
necessary to prevent progressive and irreversible ne-
urological deficits as in our three cases.

5. Wilkins RH: Natural history of intracranial vascular malfor-
mations: A review. Neurosurg 16: 421-430, 1985

6. Yamasaki T, Handa H, Yamashita ), Paine T, Tashiro Y, Uno
A, Ishikawa M, and Asato R: Intracranial and orbital ca-
vernous angiomas: A review of 30 cases. ] Neurosurg
64:197-208, 1986

7. Acciarn N, Padovani R, Giulioni M, Gaist G, Acciarri R: Int-
racranial and orbital cavernous angiomas: a review of
74 surgical cases. Br ) Neurosurg 7: 529-539, 1993

8. Bertalanffy H, Gilsbach )M, Eggert HR, Seeger W: Microsur-
gery of deep-seated cavernous angiomas: Report of 26
cases. Acta Neurochir (Wien) 108: 91-99, 1991

9. Ferrante I, Palma I, d’ Addetta R, Mastronardi I, Acqui M,
Fortuna A: Intracranial cavernous angioma. Neurosurg
Rev 15:125-133, 1992



164 SYMPTOMATIC CAVERNOUS ANGIOMAS EXTENDING INTO THE LATERAL VENTRICLE REPORT OF THREE CASES

10. Katayama Y, Tsubokawa T, Maeda T, Yamamoto T: Surgical
management of cavernous malformations of the third
ventricle. ) Neurosurg 80: 64-72, 1994

11. Tagle P, Huete I, Mendez J, Villar SD: Intracranial caverno-
us angioma: presentation and management. ] Neurosurg
64:720-723, 1986

12. Vaquero J, Leunda G, Martinez R, Bravo G: Cavernomas of
the brain. Neurosurg 12: 208-210, 1983

13. Vaquero J, Salazar J, Martinez R, Martinez P, Bravo G: Ca-
vernomas of the central nervous system: Clinical syndro-
me, CT scan diagnosis, and prognosis after surgical tre-
atment in 25 cases. Acta Neurochir (Wien) 85: 29-33,
1987

14. Chadduck WM, Binet EF, Farrell FW, Araoz CA, Reding DL:
Intraventricular cavernous hemangioma: Report of three
cases and review of the literature. Neurosurg 16: 189-
197, 1985

15. Rigamonti D, Drayer BP, Johnson PC, Hadley MN, Zab-
ramski ], Spetzler RF: The MRI appearance of caverno-
us malformations (angionmas) | Neurosurg 67: 518-524,
1987

16. Rigamonti D, Spetzler RF, Johnson PC, Drayer BP, Carter LP,
Uede T: Cerebral vascular malformations. BNI Quarterly
3:18-26, 1987

17. Rapacki TFX, Brantley M), Furlow TW, Geyer CA, Toro VE,
George ED: Heterogenity of cerebral cavernous heman-
giomas diagnosed by MR Imaging. ] Comp Assist
Tomogr 14: 18-25, 1990

18. Zabramski J]M, Wascher TM, Spetzler RF, Johnson B, Gol-
finos |, Drayer RP, Brown B, Rigamonti D, Brown G: The
natural history of familial cavernous malformations:
results of an pngoing study. ] Neurosurg 80: 422- 432,
1994

19. Zabramski JM, Kawagucki S, Spetzler RF: Management of
brainstem cavernous malformations. Contemporary
Neurosurg 16 (1): 1-6, 1994



JOURNAL OF ANKARA MEDICAL SCHOOL Vol 19, No 3, 1997

165-168

IS NEAR-INFRARED SPECTROSCOPY A RELIABLE PREDICTOR OF
NEUROLOGIC OUTCOME IN HYPOTHERMIC TOTAL CIRCULATORY
ARREST IN HUMANS?

Neslihan Alkig*  Yesim Ates** e Menekse Oksar*** « Murat Sayin*** ¢ Melek Tulunay****

SUMMARY
Near infrared spectroscopy was used to monitor continuous cerebral oxygen saturation (rSO2) during 2 cases
of hypothermic cardiac arrest (HCA). HCA time was 28 minutes and 41 minutes in these cases. Desaturation did
not occur during total circulatory arrest. rSO2 values decreased during rewarming in case 1, but remained above
60% in both cases. There was no neurologic impairement in case 1 postoperatively whereas case 2 died in the early

postoperative period due to tumoral pulmonary embolism.

There are limited number of studies concerning continuous spectroscopic measurement of rSO2 and the cri-
tical levels associated with neurologic impairement have not been determined. These cases provide 2 examples of
rSO2 changes during HCA in the same aetiologic and operative procedure.

Key Words: Hypothermic cardiac arrest, Near infrared spectroscopy

Profoundly hypothermic total circulatory arrest
has been commonly used for a variety of cardiac and
complex vascular operations since at least 1959. Ho-
wever prolonged periods (>45 min) of hypothermic
cardiac arrest (HCA) is associated with an incidence of
adverse neurologic events (1,2). Brain is the target or-
gan most sensitive to ischemic damage and the limi-
ting factor in regard to the duration of circulatory ar-
rest (CA) is cerebral tolerance (3). As a result a central
objective of CA research is to define the ‘safe’ durati-
ons of CA and to develop techniques for monitoring
this period (3,4).

Ouantitative EEG (QEEG), transcranial doppler
ultrasound (TCD), jugular bulb oximetry and lately ce-
rebral oximetry via near infrared spectroscopy (NIFR)
are the techniques utilised for neurologic monitoring
during deep hypothermia (5).

NIFR has several adventages over the aforementi-
oned techniques for routine use during CPB. First, it is
noninvasive, easier to use and less expensive. Second,
it provides a regional estimate of cerebral tissue oxy-
gen saturation (5, 6), rather than a global cranial me-
asure. Third it does not require continuous cerebral
perfusion so that it provides the only means of moni-
toring cerebral metabolic activity during deep hypot-

hermic circulatory arrest. There are few data concer-
ning the use of NIFR in cases of total circulatory arrest
in humans and distinct results have been reported
(7, 8). We are presenting here 2 cases of hypothermic
circulatory arrest and the cerebrovascular saturation
changes during the procedure.

CASE 1

58 yr old male patient (57 kg, 165 cm ) with the
diagnosis of renal cell carcinoma was scheduled for
right radical nephrectomy and thrombectomy from in-
ferior vena cava under hypothermic total circulatory
arrest .

CT scanning and MR imaging of abdomen sho-
wed; a big heterogenous mass located in the right kid-
ney extending to the renal hilus and a thrombus in the
renal vein and inferior vena cava which extended to
the right atrium.

Preoperative neurologic assessment of the patient
was normal. On the day of surgery the patient was pre-
medicated with meperidine 50 mg im. In the operati-
on room heart rate monitoring by ECG, arterial O2
saturation by noninvasive pulse oximetry, systemic ar-
terial pressure monitoring by right radial artery cannu-
lation was started. Thiopental sodium 4 mg/kg, fen-
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tanyl 7mg/kg and vecuronium 0,1 mg/kg were admi-
nistered for anesthetic induction. A central venous cat-
heter (8.5 F) was inserted via right internal jugular ve-
in and a 7.5 F Swan Ganz catheter was introduced in
order to monitor pulmonary artery pressure, a urinary
catheter, oesophagial and rectal temperature probes
were also inserted. Anesthesia was maintained with
isoflurane (1% vol.)/N20 (%50)in oxygen until radi-
cal nephrectomy was completed.

Following a 2 hr 15 min operation in the lateral
decubitus position the patient was placed supine and
anesthesia was further maintained with fentanyl infusi-
on (total 30 mg/kg) and isoflurane (0.5-1%) /O2/air
inhalation. Somanetics spectroscopy patch Invos 3100
(Somanetics Corp, Troy, Mich) was placed on the pa-
tients forehead approximately 1 ¢cm above eyebrow.
Initial cerebrovascular saturation was 80%. Median
sternotomy was performed and systemic heparinizati-
on was achieved with a loading dose of (3 mg/kg) fol-
lowed by boluses to maintain an activated clotting ti-
me of at least 400 seconds. Access for cardiopulmo-
nary bypass was obtained via aorta, superior caval ve-
in and right atrium. After cannulation, partial bypass
was achieved. The patients rectal temperature was
gradually decreased to 24°C by active cooling and
spontaneous fibrillation was followed by asystole. At
200C venous canulae were clamped and CPB was dis-
continued. Packs of ice were placed around the pati-
ents head during hypothermic circulatory arrest. Con-
tinuous monitoring of cerebral oxygen saturation was
performed with spectroscopy. Initial measurement of
cerebral oxygen saturation (rSO2) served as the pati-
ent’s control value.

Spectroscopic measurements were taken before
CPB, during cooling, circulatory arrest and reperfusion
periods. A total of 34 measurements were recorded.
63% was the lowest recorded rSO2 throughout the
whole procedure. Total hypothermic circulatory arrest
time was 41 minutes. Rectal temperature was kept at
20°C during this period. During reperfusion the pati-
enls temperalure was gradually increased to 33.40C in
a 53 minutes period. Warm blood cardioplegia was
administered as a ‘hot shot” at 27.3°C. Cardiac activity
was seen at 33.4°C. CPB time was 70 min. 5 hr 40 min
was the total operation time. Cerebral oxygen saturati-
on and temperature changes in case 1 are presented in
Figure 1. The patient was than transferred to the car-
diovascular intensive care unit. He was weaned from
mechanical ventilation on postoperative day 1. At the
time of extubation he was orianted to time, place and
person once reestablished via verbal communication.
No deficit to motor or sensory function was observed.
He was discharged from the hospital without any
change in his neurologic status.
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Fig. 1. Cerebral oxygen saturation and temperature changes in
case 1.

CASE 2

47 yr old male patient with the diagnosis of right
renal tumoural mass and tumoural invasion of inferi-
or vena cava was scheduled for right nephrectomy and
removal of the thrombus from inferior vena cava by
hypothermic total circulatory arrest.

Preoperative neurologic assessment did not reve-
al any abnormal finding. He was premedicated by di-
azepam 10 mg po. Following routine monitoring of
pulse rate, arterial haemoglobin O2  saturation and
invasive blood pressure anesthesia was induced by
midazolam 0.1 mg/kg, thiopenthal sodium 5 mg/kg
and atracurium 0.6 mg/kg. Anesthesia was further ma-
intained by TIVA (fentanyl 30 mg/kg total and midazo-
lam). Atracurium was the muscle relaxing agent during
maintenance. An internal jugular catheher, urinary
catheter and temperature probes (oesophageal and
rectal) were also inserted before skin incision.

After right nephrectomy through a flank .incision
in the lateral decubitus position the patient was placed
supine. Somanetics spectroscopy patch was placed on
the patients forehead and initial measurement was ob-
tained (64%). Median sternotomy was performed and
following systemic heparinization access for CPB was
achieved as in case 1.

250 mg thiopental sodium was administered iv
before TCA as an approach to reduce cerebral meta-
bolic rate. The patient was actively cooled to 18°C
(rectal temp.). HCA time for removal of the thrombus
from inferior vena cava was 28 min. Aortic cross
clamp time was 95 min and total CPB time was 172
min. Cross clamp was removed at 30.3°C rectal and
cardiac activity was seen at 32.39C. The lowest recor-
ded value of rSO2 was 54% during lhe procedure. Ce-
rebral oxygen saturation and temperature changes in
case 2 are presented in Figure 2. The patient was con-
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Fig. 2 . Cerebral oxygen saturation and temperature changes in
case 2.

sistently hypotensive off CPB (mean arterial blood
pressure ranged between 30-40 mmHg). An increase
in pulmonary arterial pressures were also noted. Inot-
ropic support was started and gradually increased, but
there was no improvement in haemodynamic respon-
se. The patient’s mean arterial pressure value rema-
ined below 44 mmHg in the 20 minutes period until
his rectal temperature was increased from 32,3°C to
36,2°C. There was no significant decrease in cerebro-
vascular O2 saturation values. Blood-gas analysis in
this period revealed hypoxemia and hypercarbia. Fol-
lowing skin closure he was transferred to the cardi-
ovascular intensive care unit . The patient died 4 ho-
urs after the operation and the clinical situation was
attributed to intraoperative pulmonary tumoural em-
bolism.

DISCUSSION

Cerebral optical spectroscopy in the infrared light
range has developed into a useful tool for physiologic
monitoring of the brain. In 1977 Jobsis showed that
near infrared light with a wavelenght of 700 to 1000
nm can penetrate through tissues. Infrared light (in this
range) penetrates human tissue quite well; in the
scalp, skull and cranial contents; it can penetrate se-
veral centimeters (9). This light can therefore pass
through extracranial tissue into the brain and return to
a sensor with valuable information concerning intra-
cerebral attenuation of light (a noninvasive techni-
que).

Near infrared light is differantially absorbed by
oxygenated and deoxygenated blood and by cytoch-
rome a,a3 (10). Haemoglobin has a peak of absorban-
ce at 760 nm, but oxygenated haemoglobin (HbO2 )
absorbs at 900 nm. Oxidised cytochrome a,a3 ab-

sorbs at 780-870 nm and this disappears on reduction.
The spectral analysis of transmitted light depends on
the ratio of oxidised to reduced cytochrome a,a3.
Hence, it shows the degree of oxygenation of the tis-
sue being studied (9, 10).

The first clinical application of NIFR was in ne-
onatal care and NIFR use in adults was first described
in 1991 by Mc Cormick (9). The ability to measure ce-
rebral oxygenation continuouzly and noninvasively
has many applications including intensive care, neu-
rosurgery, carotid surgery and during CPB. It is essen-
tially important in clinical situations when cerebral
hypoxia is a potential problem (9, 10). Cerebral ische-
mia and stroke remains a complication of coronary
bypass surgery. Additionally neuropsychometric
changes can be seen postoperatively. Peroperative use
of NIFR can detect changes in cerebral perfusion and
predict which patients are most at risk of postopera-
tive neuropsychometric complications (11).

The absolute value of intracerebral oxygen satu-
ration (rSO2) is about 70% in healthy adults. The
change in rSO2 over time is the most useful measure
of changes in cerebral perfusion. The manufacturers
initially recommended positioning the sensors on the
forehead. But increased cerebral penetration is pos-
sible by increasing the light source to detector sepera-
tion distance to 30 mm and 40 mm (12).

Although It is known that, deep levels of hypot-
hermia (13 to 180C) reduce metabolism and offer so-
me protection from ischemic organ damage upon ini-
tiation of cardiac arrest (CA) and complete absence of
perfusion, ischemia will eventually occur as oxygen
levels are depleted. Continuous spectroscopic measu-
rement of cerebral haemoglobin oxygen saturation in
7 patients undergoing intracerebral aneurysm repair
by HCA has been performed by Ausman et al (7) and
circulatory arrest at 180C was reported to be associ-
ated with significant progressive desaturation
(rSO2<30% in 2 patients). In both of our cases no sig-
nificant desaturation was noted during HCA. Our ca-
ses did not have any preoperative neurologic deteri-
oration in contrast to the reported cases by Ausman et
al. therefore it is difficult to state if any correlation sho-
uld exist.

Rewarming from hypothermic cardiopulmonary
bypass was associated with reduced rSO2 levels
(<50% in 4 patients) and the reduction was atributed
to microembolic insults and/or loss of cerebral autore-
gulation (13). In our case 1 rSO2 values were decre-
ased compared to basal values during rewarming, but
they remained above 60% in both cases.

In case 2 the patient was consistently hypotensi-
ve off CPB (MAP <44 mmHg with inotropic support),
however rSO2 values were above 60% until the pa-
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tient was transferred to the intensive care unit. We
think that, further investigations are necessary especi-
ally in hypothermic and hypotensive patients before
NIFR spectroscopy can be regarded as an efficient mo-
nitoring tool for cerebral function.

In conclusion, we have used continuous
spectroscopic measurement of cerebral oxygen satura-
tion to monitor adequacy of cerebral oxygenation du-
ring 2 cases of hypothermic cardiac arrest. There was
no desaturation in both cases during HCA. Eventho-
ugh rSO2 values were decreased during rewarming

REFERENCES

1. Treasure T, Naftel DC, Conger KA, Garcia JH, Kirklin JW,
Blackstone EH. The effect of hypothermic circulatory ar-
rest time on cerebral function, morphology and bioche-
mistry. ] Thorac Cardiovasc Surg1983; 86: 761-70.

2. Deeb MG, Jenkins E, Bolling SF, Brunsting LA, Williams DM,
Quint LE, Deeb ND. Retrograde cerebral perfusion dur-
ing hypothermic circulatory arrest reduces neurologic
morbidity. ) Thorac Cardiovasc Surg 1995; 109: 259-68.

3. Mezrow CK, Sadeghi AM, Gandsas A, Dapunt OE, Shiang
HH, Zapulla RA, Griepp RB. Cerebral effects of low-
flow cardiopulmonary bypass and hypothermic cir-
culatory arrest. Ann Thorac Surg 1994; 57: 532-9.

4. Mault JR, Whitaker EG, Heinle JS, Lodge AJ, Greeley W), Un-
gerleider RM. Cerebral metabolic effects of sequential
periods of hypothermic circulatory arrest. Ann Thorac
Surg 1994; 57: 96-101.

5. Edmonds HL, Griffiths LK, van der Laken J, Slater AD, Shields
CB. Quantitative electroencephalographic monitoring
during myocardial revascularization predicts pos-
toperative disoriantation and improves outcome. } Car-
diovasc Thorac Surg 1992; 103: 555-563.

6. Kurth CD, Steven JM, Benaron D. Cerebral oxygen availabil-
ity by NIR spectroscopy in humans. ] Clin Monit 1993;
9:163-170.

in case 1 they remained above 60% in both cases.
There was no neurologic impairement in this case.
Case 2 was deliberately hypotensive after CPB howe-
ver rSO2 levels did not show significant reduction.
There are limited number of studies concerning conti-
nuous spectroscopic measurement of rSO2 in pati-
ents undergoing operative procerdures with HCA.
Factors affecting rSO2 and the critical levels have
not been clearly defined yet. Our cases provide two
different examples of rSO2 changes during HCA in
the same etiologic and operative procedure.

7. Ausman JI, McCormick PW, Stewart M, Lewis G, Dujovny M,
Balakrishnan G, Maljk G, Ghaly RF. Cerebral oxygen
metabolism during hypothermic circulatory arrest in
humans. ] Neurosurg 1993; 79: 810-815.

8. Kurth CD, Steven JM, Jacobs ML, Nicolson SC. Cerebral oxy-
genation during normothermic, hypothermic or low-
flow hypothermic cardiopulmonary bypass in children.
Anesth Analg Abstracts 1995; 80: SCA7

9. McCormick, Stewart M, Goetting MG, Dujovnym, Lewis G,
Ausman JI. Noninvasive cerebral optical spectroscopy
for monitoring cerebral oxygen delivery and hemody-
namics. Crit Care Med 1991; 19: 89-97.

10. Mead GE, Williams iM, McCollum CN, Mortimer A). Near
infrared cerebral spectroscopy: a method for continuous
measurement of cerebral oxygenation. Br J Intens Care
1995; 5: 76-83.

11. Frost EAM. Cerebrovascular disease. Curr Opin Anaest-
hesiology 1991; 4: 639-44.

12. Williams IM, Picton A, Farrel A, Mead GE, Mortimer A/,
McCollum CN. Light reflective cerebral oximetry and
jugular bulb venous oxygen saturation during carotid
endarterectomy. Br ) Surg 1994; 81: 1291-95.

13. Amory D, Benni P, Chen B, O'Hara D. Reduction of cereb-
ral oxygen saturation during rewarming from hypother-
mic cardiopulmonary bypass. Anesth Analg Abstracts
1995; 80:SCA 10.



JOURNAL OF ANKARA MEDICAL SCHOOL Vol 19, No 3, 1997

169-170

IMMUNOGLOBULIN M-ENRICHED IMMUNGLOBULIN APPLICATION IN
GRAM-NEGATIVE SEPSIS
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patients.

treatment was successful.

SUMMARY
Gram negative sepsis is associatec with a mortality 20 to 70% in patients developing septic shock signs.
Endotoxin is partly the reason of this high mortality. The endofoxin acts with activating intravascular coagulation, fib-
rinolysis, triggering the complement pathways, releasing cytokines and interleukins. Antibiotic therapy alone cannot
reverse evolving gram-negative shock because of its delayed effect on endotoxine release through inhibition of bac-
terial growth and cell death. Neutralisation of endotoxin is the main target of the therapeutic interventions in these

In this report we present a case of septic shock in which Immunoglobulin M (IgM) enriched Immunoglobulins

Key Words: Gram-negative sepsis, Immunoglobulin M enriched immunoglobulins

Despite the development of new and effective an-
timicrobial agents and their early application in com-
bination regimens, gram-negative sepsis is still associ-
ated with a mortality of 20 to 40% or even 40 to 75%
in patients who develop clinical signs of septic shock
(1,2).

This high death rate is partly attributed to endoto-
xin, the lipopolysaccharide (LPS) cell wall component
of gram-negative bacteria. Endotoxin exerts its toxic
effects through the activation of intravascular coagula-
tion and fibrinolysis and through triggering the comp-
lement pathways and the release of cytokines such as
tumor necrosis factor and interleukin 1 and interleukin
6 from activated mononuclear cells (1).

Antibiotic therapy alone cannot reverse evolving
gram-negative septic shock because of its delayed ef-
fect on endotoxin release through inhibition of bacte-
rial growth and cell death. Antibiotic damage of mic-
roorganisms may even temporarily increase circula-
ting endotoxin levels and worsen the clinical course
(2). For this reason, neutralisation of endotoxin and its
main components has become a major target of thera-
peutic intervention in patients with gram-negative sep-
sis. For this purpose endotoxin-neutralizing antibody
preparations are used (3,4,5).
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Anesthesiology

**  Ankara University Faculty of Medicine Department
Anesthesiology

*+x  Ankara University Faculty of Medicine Department
Anesthesiology

In this report we present a case of septic shock in
which Immunoglobulin M (IgM) enriched Immunoglo-
bulins treatment was successful.

CASE REPORT

A 68 vears old female patient was hospitalized in
Intensive Care Unit because of respiratory insuffici-
ency. The initial diagnosis was disseminmated infarc-
tion in mesensephalon and pontin area. After endot-
racheal entubation we started mechanical ventilation
treatment. We started prophilactic second generation
cephalosphorine. After 10 days the body temperature

rised to 39°C and pneumonia was diagnosed on chest
X-ray. Smear from tracheal aspiration revealed abun-
dant neutrophil leukocytes. On gram-negative culture
of tracheal aspirates non-fermantative gram-negative
bacillus was detected and blood culture revealed gram
negative bacteriemia. A third generation Cephalosp-
horine, aminoglycoside and Teikoplanine combinati-
on was started. Hypotension (Systolic Arterial Pressure
<90 mmHg, Systemic Vascular Resistance <400

dynes.sec.cm‘s) tachicardia (heart rate > 100 / se-
conds) and leukopenia (2500 /mi) were evident. After
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detecting the gram-negative septic shock clinical and
laboratory signs we decided a course of IgM-enriched
Immunoglobulins therapy. The treatment schedule
was including 0.2 liter initial loading dose and 0.1 li-
ter in every 6 hours for 72 hours. So that a total of 1.4
liters of immunoglobulins preparation was given (total
2 ml/ kg). At that moment epinephrine was given for
hypotension according to the patient’s status to incre-
ase systemic vascular resistance. Granulocyte colony
stimulating factor { G-CSF ) was applied to overcome
neutropenia. On the second day of Immunogiobulin
treatment arterial pressure and tachicardia were cont-
rolled and on the fourth day body temperature decre-

ased around the level of 379 C. At that moment le-
ukocyte count was 6700 / ml. After 10 days fever re-

curred (39° C) and the second course of Immunglobu-
lin treatment was applied as the former schedule and
on the second day of second course the body tempe-

rature was 37° C.

DISCUSSION

Since endotoxin is thought to be in the pathoge-
nesis of gram-negative sepsis, immunoglobulins are
used in the treatment to overcome circulating toxins
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THE ROLE OF EARLY DECOMPRESSION TO THE ORBITAL FRACTURES:
A CASE REPORT
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SUMMARY
Serious injury to the optic nerve is an uncommon complication of the cranium fractures. Approximately 5% of
all patients with head trauma manifest an injury to some portion of the visual system. Occasionally it is due to rever-
sible changes. This case illustrated the importance of early decompression of the orbital fractures. :
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Serious injury to the optic nerve is an uncom-
mon complication of the cranium fractures. Appro-
ximately 5% of all patients with head trauma mani-
fest an injury to some portion of the visual system.
Occasionally it is due to reversible changes, such as
contusion , edema or compression of the optic nerve.
This case illustrated the importance of the early de-
compression of the orbital fractures ( 3,5 ).

Each optic nerve is approximately 50 mm in
length , extending from the posterior aspect of the eye
to the optic chiasm. Optic nerve is divided into four
segments; intraocular, intraorbital, intracanalicular
and intracranial. The intraocular portion of the optic
nerve is about 1 mm in length with a diameter of 1.5
mm and exits the globe approximately 3 mm nasal to
and slightly above the fovea. Surrounded by retina and
choroid, the intraocular optic nerve is visible ophthal-
moscopically as the optic disc. The intraorbital porti-
on of the optic nerve extends from the posterior aspect
of the globe to the optic canal, measuring 25 to 30 mm
in length and 3 to 4 mm in diameter. This portion is
covered by the dura mater, arachnoid,and pia mater of
the brain. The intraorbital segment is making the optic
nerve somewhat redundant and mobile within the or-
bit.It is surrounded by orbital fat and the extraocular
muscles. The intracanalicular portion of the optic ner-
ve measures about 10 mm in length 4 mm in diama-
ter. In addition to the optic nerve, the canal contains
the ophthalmic artery, postganglionic fibers of the ca-
rotid sympathetic plexus and extensions of the menin-
geal sheaths. In contrast to the intraorbital optic ner-
ve the intracanalicular portion is fixed within the optic

canal by the dura mater, which is tightly adherent to
the bone within the optic canal. The intracranial seg-
ment of the optic nerve, an average of 10 mm in
length, has a diameter of 4 to 7 mm. It is located abo-
ve the diaphragma sella. Lateral to the optic nerve is
the internal carotid artery. The frontal lobes of the bra-
in lie above each optic nerve. The intracranial portion
of the optic nerve terminates at the optic chiasm. The
intracranial optic nerve receives small pial vessels ori-
ginating from the internal carotid, the A1 segment of
the anterior cerebral and the anterior communicating
arteries (3,6 ).

The intracanalicular portion of the optic nerve is
most frequently damaged as a consequence of closed
head trauma. Occasionally, the intraocular segment is
damaged, and ophthalmoscopic findings are then evi-
dent. In general, the intraorbital portion is spared be-
cause of its relative laxity within the orbit and the pro-
tection offered by the surrounding orbital fat and ext-
raocular muscles, and this portion of the nerve is ra-
rely involved because of its relative mobility within the
head. Examination of the visual system after head tra-
uma may be difficult or impossible. Nevertheless,
every effort should be made to assess visual function
using the following techniques; Visual acuity, pupil-
lary reactivity, visual field testing, fundoscopic exami-
nation and sometimes visual evoked response (in co-
matose patient the VER provides some assessment of
visual function). The early management of visual loss
due to orbital fracture is controversial. Some authors
recommend emergency optic nerve decompression;
others advocate high dose steroid therapy alone.
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We present a case of complete unilateral loss of
vision after head trauma with orbital fracture. The se-
verity of trauma is not correlated with the severity of
visual deficits. Because of the ditferent morfological
alterations the clinical , neurological and ophtalmolo-
gical examination should be followed by standard CT
scanning to evaluate intracranial hematomas and by
CT scanning with thin slices of the optic nerves and
the soft tissue of the orbit if there is indication
(3,4,5,7).

CASE REPORT

A 40 year-old man was brought the emergency
room after he was injured in a motor vehicle accident.
On physical examination , there were multiple facial
lacerations and a small subconjunctival hemorrhage
on the left side . On neurological examination ; orien-
tation and cooperation were intact , the left pupil was
non reactive to direct light, reactive to indirect light,
and the right pupil was also non reactive to indirect
light. All the other cranial and spinal nerves examina-
tions were normal . There was no vision on the left eye
but the vision of right eye was normal .

Computed tomographic (CT) scans of the head
and facial bones revealed a laterally displaced fractu-
re of the lateral wall of the left maxillary sinus and
fracture of the left orbital apex and major sphenoid
wing without compressing the optic nerve. Additi-
onally there was a fracture of the lateral wall of the
sphenoidal sinus with no visible brain injury (Figure
1).

On the same date the patient underwent decomp-
ression of the left optic nerve via the pterional crani-
otomy and optic foraminatomy was performed. The
compression of optic nerve by bony fragment, which
was not detected in preoperative CT, was seen and re-

RIS

HOUIE FT T b LT
(R W
(HLE ) 1
Fpn

TN
ik 2
X

moved at surgery. Preoperatively and postoperatively ,
the patient maintained on a course of dexamethasone
sodium phosphate. Patient received 8 mg of dexame-
tasone intravenously at the time of admission, during
surgery and every 6 hours during the first 48 hours af-
ter surgery. His vision improved during early postope-
rative period. On his early vision examination , left
eye was reactive to light. After two days the lefth eye
could differentiate light and dark and four days later
he was able to count fingers to the fifty centimeters.

DISCUSSION

The incidence of post-traumatic disturbances of
vision varies in frequency in patients with head injuri-
es. Some authors found that the severity of the opht-
halmological lesions was independent of the severity
of the trauma. Visual loss in patient with facial trauma
may be due to hyphema, dislocated lens , retinal de-
tachment, vitreous hemmorrhage, scleral rupture, ret-
robulber hematoma, optic nerve injury or occipital in-
jury. An afferent pupillary defect with a normal fun-
duscopic examination suggests injury to the optic ner-
ve. Because Computed Tomography provides high re-
solution of soft tissue and bony structures as well as
optimal views of the optic canal , which is essential for
delineating the nature and location of injury in pati-
ents with traumatic visual loss (3,4).

The type of surgical decompression depends on
the nature and extent of the injury causing the visual
loss. Current techniques are craniotomy, orbitotomy,
transethmoidal decompression, transantral-ethmoidal
approach , and sphenoethmoidal approaches. Surgical
decompression is usually decided on the basis of cli-
nical findings. Important considerations in determi-
ning the need for and timing of surgery are the degree
and progression of visual loss. Immediate and comple-
te loss of vision associated with facial trauma is tho-
ught to carry a poor prognosis regardless of treatment.
The radiological demonstration of a fracture of the op-
tic foramen is not considered mandatory for explorati-
on of the optic foramen. In fact, the patients who sho-
wed improvement of vision after surgery showed no
fracture of the optic foramen on exploration. However
, some patient with post traumatic blindness without
optic foramen fractures on plain X-ray merits a CT
scan. If this facility is not available , decompression of
the optic nerve should be done on the basis of the cli-
nical findings for exploration. Furthermore, it is beli-
ved that corticosteroids may reduce the traumatic ede-
ma and limit the severity of contusion necrosis of the
optic nerve. The vasospasm that may accompany tra-
uma may also be limited by high dose corticosteroids.
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The prognosis is better in such cases which optic fora-

men is not fractured (1,2,5,8,9).
Although, the role of the orbital and optic nerve

decompression in the management of patients with
blindness following orbital trauma is controversial, ac-
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PERFORATED VERMIFORM APPENDIX IN AN INGUINAL HERNIA

Ugur Bengisun* ® Sancar Bayar* ¢ Hayrettin Varol Giines* * Yavuz Eryavuz*
Erdal Anadol*

Key Words: Appendix Perforation, Inguinal Hernia

SUMMARY
We present an unusual case of perforated appendix in an inguinal hernia sac. We considered the patient as ha-
ving a strangulated small bowel hernia until the laparotomy revealed a perforated appendix in the sac. The possibi-
lity of appendicitis and its perforation within the sac should be kept in mind when there is a suggestive history, as
was in our case. Exploring the groin before opening the abdominal cavity will be more appropriate, because of reduc-
ing peritoneal contamination in the presence of appendix perforation in the hernia sac.

Appendix perforation due to strangulation in an
inguinal hernia sac is an unusual finding. The first re-
port of an operation for hernia of the appendix that we
have been able to find was by DeGarengrot in 1731
(1). The incidental finding of the normal appendix in
the inguinal hernia sac is estimated to be %0.4 in
adults. This incidence is higher in infants, as three ti-
mes more common (2).In most of the reports acute ap-
pendicitis in a hernia sac occurs in past middle age as
in our case (3).

CESE REPORT

36 years old male patient was admitted to the
emergency service for high grade fever(39.3), tachy-
cardia and abdominal pain. From the history we lear-
ned that abdominal pain had started from periumblical
region and shifted to right lower quadrant and scro-
tum. Also he was suffering from constipation for three
days. Physical examination revealed right lower qu-
adrant tenderness, guarding and rebound tenderness,
and also there was an irreducible right inguinal her-
nia which had a red and tender skin covering it. From
the history we learned that he had a right inguinal her-
nia for three years. The plain abdominal X-ray film of
the patient was normal, and the white cell count of the
patient was 17600/mm3. Under these circumstances
small bowel perforation due to strangulation in the in-
guinal hernia sac was suspected. Using general anest-

hesia we performed a high groin incision to gain ac-
cess to the abdomen and hernia sac. Exploration of the
abdomen showed a perforated appendix which was
strangulated in the right inguinal hernia sac, there was
some serous fluid in the abdomen and groin explorati-
on through the internal inguinal ring revealed a sac
filled with a purulent material. There were also signifi-
cant inflammation of the vas deferens and testis that let
us perform orchiectomy. Appendectomy, high suture
ligation of the hernia sac and hernia repair by preperi-
toneal approach were performed. On the second day
of operation we started oral feeding and he tolerated
well. Except wound infection , which was treated ap-
propriately the patient had no complication and dis-

harged on the 7th postoperative day. Pathologic exa-
mination revealed appendicitis and orchitis.

DISCUSSION

It has long been known that the appendix may be
piesent in the contents of inguinal hernias, DeGaren-
grot reported the first case in the literature in 1731 (1).
In the differential diagnosis of hernial appendicitis, the
first condition to be considered is of course strangula-
ted hernia. A careful history is essential in differenti-
ating these two conditions (4). When making diagno-
sis we didn’t pay attention to the history of the patient.
His pain was started from periumblical region and
shifted to the right lower quadrant and scrotum, simi-
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lar history as abdominal appendicitis. In many cases,
the onset will be that typical of appendicitis, shifting
pain from periumblical region to the right lower quad-
rant or hernia sac (4). This presentation must alert the
physician about the presence of appendicitis in the
hernia sac. But misdiagnose didn’t let us wrong the-
rapy. After this case we know think that hernia sac
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FIBRODISPLASIA OSSIFICANS PROGRESSIVA: A CASE REPORT
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SUMMARY
Fibrodisplasia Ossificans Progressiva (FOP) is an extremely rare disorder of connective tissue. Progressive hete-
rotophic ossifications of soft tissues may cause physical handicap. Diagnosis mainly depends en its characteristic
physical and roentgenographical findings. There is no definite therapy in hand but early diagnosis, avoidance of pre-
cipitating factors, the patient and the family education and genetic counselling are the best therapeutic approaches.
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Fibrodisplasia Ossificans Progressiva (FOP) also
known as Myositis Ossificans Progressiva is an extre-
mely rare disorder of connective tissue (1). It was first
described by Patin in 1692 (2). The disease is determi-
ned as an autosomal dominant trait which has comp-
lete penetrance but variable expressivity and characte-
rised by progressive disabling heterotophic ossificati-
ons of the tendons, ligaments, fascia, aponeurosis and
connective tissue of muscles (1,2,3). Histologically le-
sions progress through an endocondral sequence of
connective tissue proliferation, chondrogenesis, carti-
lage calsification and subsequent ossification (4). So-
me precipitating factors are mentioned as trauma, bi-
opsy of the swelling, operations to excise ectopic bo-
ne, intramuscular injections, careless venipuncture
and dental therapy (2). In this report a patient with
FOP is presented.

CASE REPORT

A sixteen year old white female presented with a
five-year history of firm soft tissue masses in the left si-
de of her neck and periscapular area (Figure 1). Limi-
tation of motion of her neck and shoulders, stiffness of
back were also the presenting symptoms. Besides tho-
racal kyphoscoliosis, she had trigger finger deformity
in her right fifth finger, toe deformities with short pha-
lanx and hallux valgus (Figure 2). Her osseous nodules
had been excised twice during the past 5 years. They
were histologically diagnosed as calcifying fibroma
and osteoma respectively. Her haematological, bio-

chemical and bone turnover markers, tests for autoan-
tibodis, immunoglobulins, complements, thyroid and
adrenal gland function test were all in normal ranges.
Electrocardiogram and echocardiogram revealed no
abnormalities. Respiratory function tests showed a
restrictive pattern. A high resolution karyotype analy-
sis of cultured lymphocytes revealed a normal female
46, XX pattern. Roentgenograms of cervical spine sho-
wed small vertebral bodies with enlarged pedicules,
fusion of arch and body between C2-C3. Third cervi-
cal vertebra anterolystesis and extensive ossification
of the nuchal musculature were also noted (Figure 3).
Anteroposterior roentgenographs of the chest showed
extensive heterotopic ossification involving the area of
ribs, scapula and clavicles (Figure 4). Ethydronate di-
sodium (20mg/kg/day) was administered. Besides me-
dical therapy, mild exercises for protection of range of
motion of joints and muscle strengthening were appli-
ed. The use of adaptive and assistive devices to facili-
tate her daily living activities were encouraged and
suggestions for environmental modifications were ma-
de. She was also trained about the avoidance of the
precipitating factors. After a follow up period of six
months, previous nodules did not disappear; but no
new nodule formation was observed through this pe-
riod.

DISCUSSION

We report here a case of FOP presenting with di-
sabling ectopic ossifications in addition to characteris-
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Fig. 1. Photograph showing the osseous nodules at the neck
and periscapular area.

Fig. 2 . Photograph of toe deformities as short phalanxes and
hallux valgus.

tic skeletal malformations. The patient can be accep-
ted as fresh gene mutant as nobody with similar phe-
notype could be found in her pedigree. Old paternal
ages have been reported to be responsible (1), but this
was not the case in our patient as her father was 24 ye-
ars old when she was born.

Characteristic skeletal malformations of FOP are
as short monophalangic rigid big toes, reduction de-
fects of all digits, short first metacarpals, fifth finger cli-

nodactili, short, broad femoral necks, upper tibial
exostosis and abnormalities in cervical vertebrae (1).
Malformations tend to be bilateral and symmetrical
except for the ectopic bone formations which are
asymmetrical (5). The typical radiological findings re-
ported up to now are soft tissue calcifications, wide-
ning of the metaphysis (especially at femoral necks gi-
ving the broad appearance), spur formation of the me-
taphysis, reduction defects of all digits and hallux val-
gus, shortening of proximal phalanx of the thumb and
sometimes hypoplasia of the first metacarpus and a
short metacarpus of the fifth finger causing clinodacti-
i (5,6). In the cervical spine, nuchal ossifications, fusi-
on of all neural arches, occipitoatlantal fusion and
small vertebral bodies have been reported (3). Diag-
nosis mainly depends on early physical and radiologi-
cal findings. There was no doubt that our patient was
a case of FOP having finger deformity in her right fifth
finger, toe deformities with short phalanx and hallux
valgus, widespread heterotophic ossifications, small
vertebral bodies with enlarged pedicules and extensi-
ve ossification of the nuchal musculature in cervical
spine roentgenograms.

The progressions of the lesions were classified by
Kaplan (4). During the first weeks pain, erythema,
swelling, warmth and tenderness could be the only
findings. After several weeks while swelling, pain and
erythema decrease, induration increases. At the end of
12 weeks a hard, nontender lesion that is visible ro-
entgenographically as a new area of calcification ap-
pears. TC 99m MDP Bone appears to be a very sensi-
tive method of evaluation of active ossifications espe-
cially in the early, TC 99m MDP accumulates on
newly forming by chemisorption (8). It can be used to
monitor the extend of involvement with FOP and to
detect areas of new activity prior to radiographic fin-
dings. Our patient’s all lesions were considered as la-
te lesions, therefore we did not find it necessary to ha-
ve her bone scan done.

FOP causes physical handicap due to painful no-
dules which bridges and immobilises the joints rende-
ring movement impossible (9,10). Early diagnosis and
avoidance of the precipitating factors could halt the
progress of the disease (9). In our patient restrictive
lung disease might have occurred due to her kyphos-
coliosis. Our patient was not in pain because of lack
of early lesions, however she had quite physical disa-
bility as a result of the stiffness of her spine, shoulders
and elbows.

Although different therapy modalities such as ste-
roids, mineral binding agents (e.g. Ethylen-diamine-
tetraacetate), high doses of vitamin A, calcification
hlocking agents (e.g. Ethydronate disodium phospha
te) probenecide, calcitonin, low calcium diet have be-
en suggested, still a definite therapy could not be fo-
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Fig. 3 . Roentgenograms of cervical spine showing small ver-
tebral bodies with enlarged pedicules, fusion of arch
and body between C2-C3, anterolystesis of third cervi-
cal vertebra and extensive ossification of the nuchal
musculature.

und (1,2,5,6). There have been many reports for and
against the use of ethydronate but it is still the most
commonly used and suggested agent (1). Besides the
use of adaptive and assistive devices for facilitating
her daily activities, environmental modifications our
patient was treated with disodium ethydronate
(20mg/kg/day) for six months. No clinical or labora-
tory side effects were observed. All of her nodules we-
re late lesions and none of them disappeared at the
end of the trial. No new nodule formation was enco-
uraging but since exacerbation and remissions could
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