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A SIMULATION MODEL USING PATIENT DATABASE IN A PAEDIATRIC
SURGICAL HOSPITAL UNIT

ismail Haluk Gokcora* e Tolga Turna**

SUMMARY
A General Purpose Simulating System (GPSS) interface was used to simulate a hospital unit in terms of patient
flow. The main purpose was to see, almost instantaneously, the long-term impact of decisions made on patient ca-
re. Another intention was to bring out a new and different point of view with regards to the existing hospital appli-
cations in Turkey. Patient wards(PW), surgical intensive care unit (SICU) and operating rooms (theatres) (OR) were
only 16.94, 18.20, 6.65 per cent utilised respectively by sampling and computerised simulation. The results confirm

the idle capacity of the unit.

Key Words: Flow-chart, Hospital, Paediatric surgery, Simulation

Although simulation models are common in the
area of engineering sciences and that simulation in an
hospital environemt is a rarity, the present attempt has
been made to enable hospital managers to scrutinize
and hopefully to find solutions for this research paper.

Existing governmental University Hospital mana-
gement systers in Turkey lag far behind those private
institutions who have fully recognised the importance
of patient flow, the best use of time and beds with res-
pect to the costs involved.

The General Purpose Simulating System (GPSS), a
software available and applicable for simulating pati-
ent flow in a hospital environment, was hoped to es-
tablish a new view-point in analysing one of the exis-
ting University Hospital systems (1).

PATIENTS AND METHODS

Launched in 1984 and covering a period of twel-
ve years to 1997, a joint venture was undertaken ma-
king use of GPSS, concerning the daily patient admis-
sions, use of Patient Wards (PW), Surgical Intensive
Care Unit (SICU) beds and Operating Room (theat-
re)(OR) time at the Paediatric Surgery unit, School of
Medicine, University of Ankara and Faculty of Engine-
ering, Middle East Technical University.

The daily admission rates of elective and non-
elective patients were routinely stored in an electro-

magnetic media using an IBM PS/2 Model 8580-071
(Intel 80326) personal computer present at the hospi-
tal unit (courtesy of IBM Tiirk). The computer program
thus used was dbase Hi+.

Though different surgical procedures require dif-
ferent time periods in the operating room and have a
variability within themselves, depending on the indivi-
dual case and the operating team involved, an appro-
ximate value was given for each specified class of ope-
ration (Tables 1,2).

The variability within operations was provided by
sampling from the exponential distribution of the
GPSS processor. The same sampling method was also
used for the calculation of the post-operative hospital
stay.

The existing beds at PW, SICU and allocated OR
were accepted as valid and used throughout the mo-
del without any changes during the period of study not
taking into consideration any political or environmen-
tal changes. ‘

A six months’ period was chosen at random by
the GPSS processor in sampling the gross database
used in this study.

Within the capabilities of the present software,
every effort has been made to establish the model in
such a way that it closely simulates the real system.
Being a complex system however, “the patient flow
system” required some simplifications (Figure 1).
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Table 1: GPSS distribution of paediatric surgical diseases
archived for the randomly sampied six months and
times assigned for preoperative, operative and recov-
ery

(Diseases not encountered during the period sampled have not
been included in this run.)

Mean time in minutes

Disease entity Frequency Preoperative Operative Recovery
1. Oesophagial atresia 5 : 180 14400
2. Small bowel atresia 3 - 120 10080
3. Acute appendicitis 54 - 45 5760
4. lleus 1 - 90 10080
5. Anal atresia 9 90 10080
6. Soft tissue abscess 3 30 5760
7. Diaphragmatic hernia 3 120 14400
8. Traumas 3 180 14400
9, Foreign hodies 6 - 75 4320
10. Torsion of testes 1 60 4320
11. Hepatosplenic disease 8 90 7200
12. Vascular disease 2 120 7200
13. Thoractomies 8 120 7200
14. Observation 10 - 5760
15. Necrotising enterocolitis 3 - 120 14400
16. Soft tissue hiopsies 39 500000 30 360
17. Hydatid disease 2 4320 120 10080
18. Solid tissue biopsies 3 2880 60 2880
19. Thyroid disease 5 2880 90 5760
20. Lymphomas 6 2880 90 5760
21. Teratomas 2 5760 120 10080
22. Urinary disease 9 5760 120 7200
23. Hirschsprung’s disease 6 14400 180 14400
24. Colonic polyps 2 4320 75 7200
25. Biliary atresia - 10080 180 20160
26. Solid organ mass 5760 120 10080
27. Open vaginal processus 114 240 38 240
28. Genital disorders N 14400 120 14400
29. Hygromas 1 2880 120 10080
30. Haemangiomas 5760 120 14400
31. GIS duplications - 5760 180 14400
32. Extremity malformations 3 2880 90 14400
33. Sternocleidomastoid mass 6 2880 30 2880
34. Midline misclosures 8 1440 30 20160
35. Hypertrophic pyloric stenosis 5 1440 45 4320
36. GIS ostomies 10 1440 90 10080
37. Splencctomies 8 4320 90 7200
38. Vascular fistulas 2 4320 120 7200
39. GIS anomalies 2 10080 120 10080
40. Endoscopies 15 2880 60 2880
41, Dilatations 6 2880 30 2880
42. Sinuses and pits 1 2880 30 28680
43. Vaginal procedures 3 5760 30 5760
44, Gastro-oesophagial reflux 2 5760 120 14400
45. Circumcisions 52 240 20 240

Ten trial runs were made in order to draw me-
aningful results, using different random number seeds.
These results were further statistically analysed to as-
certain problem areas. Every simulation run was star-
ted wilth emply system conditions.

The model recorded patients who entered OR la-
ter than their allowable pre-operative time. The purpo-
sé of this was to estimate the operational system load
and the effectiveness with which the existing system
sources can meet demand.

The model was arranged in such a way that, it
would simulate a year in a single run. Hospital stays
more than three months were ignored, since they we-
re rather rare.

The simulation assured the calculation and output
of the following data:

1. Estimation related with the distribution of the
daily patient admission. This was calculated by estab-
lishing distributions as sets of cumulative percentage
functions called empirical distributions. The model
calculated “the number of new patients admitted” for
each simulated new day. The processor samples a va-
lue from a uniform distribution (explicitly defined in
the program) each time a patient entered the SICU.

2. Database revealing the diagnosis of the admitted
patients have also enabled the number of emergency
cases. Each patient samples a different illness from its
associated cumulative distribution function, mentioned
in the prior item. The model then gave emergency pati-
ents a higher priority in admissions and operations. The
logic of the model is shown in Figure 1.

Table 2: Distributions of paediatric surgery opertive times for a
typical GPSS run.

Table Mean  STD.DEV  Retry Range Frequency

From  59.11 78.84 0 Minutes
0-15 210
15-30 169
30-45 78
45-60 52
60-75 25
75-90 21
90-105 33
120-135 8
135-150 14
150-165 14
165-180 10
180-195 5
195-210 8
210-225 6
225-240 4
240-255 4
255-270 2
270-285 5
285-300 3
300-315 2
315-330 2
330-345 1
345-360 9
360+ 8
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Fig. 1: The Patient Flow System.

3. The simulation of the pre-operative preparati-
on times was initiated as soon as the patient was ad-
mitted and put on the waiting list for surgical interven-
tion.

RESULTS

The number of patients admitted to the unit in
one simulated 12 months ranged from 574 to 655.
The minimal and maximal for elective/non-elective
patients were 439 and 512, 130 and 157 respectively.
The number of days on which there were no “new pa-
tient admissions” in the unit ranged from 78 to 98. The
probability of a case being an emergency was calcu-
lated as 26.5 per cent. At the end of each run the
empty-beds ranged from 28 to 38.

The GPSS processor produced the mean and the
standard deviation (SD) of all the patients admitted to
the unit in each run and in all the runs the means we-
re about one hour. The mean times produced by the
runs were about 1100 to 3000 hours, with a SD ran-
ging from 2000 to 3000 hours. The confidence inter-

Table 3: Distribution of paediatric surgery recovery times spent
at patient ward in a typical GPSS run.

Table  Mean STD.DEV  Retry Range Frequency
5826.64  9802.58 - 0 minutes 3
0- 1440 188
1440- 2880 46
2880- 4320 48
4320- 5760 33
5760- 7200 29
7200- 8640 18
8640- 10090 12
10090- 11520 10
11520- 12960 11
12960- 14400 10
14400- 15840 4
15840- 17280 6
17280- 18720 8
18720- 20160 5
20160- 21600 2
21600- 23040 1
23040- 24480 5
24480- 25920 6
25920- 27360 1
27360- 28800 1
30240- 31680 3
33120- 34560 2)
34560- 36000 2
38880- 40320 1
44640- 46080 72
48960- 50400 1
51840- 53280 1
54720- 56160 1
56160 57600 1

val constructed for the annual mortalities were 11.52,
16.08 with a 5% significance level (Table 3).

The recovery period spent by the patients in a
ward-bed ranged from about 5000 to 6000 hours.
These ranges were about 8000 to 8500 hours for SD.
The discharge rate was 562 hours minimally and 633
hours maximally. Typical simulation model runs,
which cover more than eight pages, produced by
GPSS Report Generator has not been included in this
manuscript to concur with the rules and regulations of
the present journal.

Table 1., Table 2. and Table 3.

DISCUSSION

The runs have shown that a particular emphasis
should be given to the OR. The administration can
therefore see the impacts of different situations on the
system by changing one or more of the parameters
considered. For instance, by increasing the number of
OR or PW, within a certain limit, the user can appre-
ciate the general system performance by examining
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the simulation output and can gain a clear idea of the
system in its new condition. The quickest and most
practical way to answer such “What-if.. ?” questions is
by the careful and effective usage of this so-called si-
mulation model. It is necessary to emphasise however,
that it is most important to build and use the model in
a very cautious manner. The keystone to the model li-
es within the parameters used and the management of
the statistical nature of the ‘data, which can exibit ran-
dom results (2,3).

The ten analyses have shown the present capacity
of the unit is well above actual incoming patient rate.
in the current situation, the usage rate of the OR is al-
so 10% below the available OR time, which further
implies that, when all the patients are considered, the
present capacity of the OR doesn’t need any expansi-
on or improvement. When the patient and surgical in-
tervention queues are taken in to consideration, they
likewise suggest no immediate problem. This is due to
the fact that average patient queue numbers are well
below the acceptable limits and the OR queue size is
moderate ( at any simulation run, no queue longer
than 14 patients was observed). However, the number
waiting for the OR was still considered high and it was
decided to make a further concentration of effort on
that particular sub-system.

Although the parameters used in this study are
specific to the unit analysed, they can easily be modi-

REFERENCES

1. Schriber TJ. Simulation using GPSS. John Wiley & Sons, New-
York, 1974.

2. Kelton WD. Statistical analysis methods enhance usefulness,
reliability of simulation models. Industrial Engineering
1986; 19: 74-87.

3. Law AM. Introduction to simulation: A powerful tool for
analysing complex manufacturing systems. Industrial
Engineering 1986; 19: 46-63.

fied or a new set of parameters just as easily defined to
fit the simulation model of any other medical unit. The
distributions used in the model were determined em-
pirically and not theoretically. At first, this can be se-
en as a short-coming. As the main purpose of the mo-
del is the simulation of the surgical unit, the exclusion
of such patients as ones from other medical units do
not create a serious error. While, in real life systems,
the patients may be accommodated in a different unit
within the hospital, the present simulation model has
however assumed the notion that the patient will have
to wait for an empty bed at the surgical unit for his/her
admission. Yet again, in the actual life system some
patients may undergo further operations after their
first. The present simulation model, has excluded this
possibility for simplification intentions. In reality some
patients may even undergo an operation and use the
SICU bed even though hospital archives show the pa-
tient to be based at a different medical unit. Again the-
se parameters haven’t been considered in our model
(4,5)

Further GPSS should be performed concentrating
on the number and the time available for the activities
performed by the staff, for the activities in the outpati-
ents department utilisation, night duties and educati-
onal programs concerning both the doctors and nur-
ses.

4. Glenney NE, MacKulak GT. Modelling and simulation provi-
de key to CIM implementation philosophy. Industrial
Engineering 1985; 18: 76-94.

5. Kleijnen JPC. Statistical tools for simulation practitioners.
Marcel Dekker Inc. NewYork, 1987.



JOURNAL OF ANKARA MEDICAL SCHOOL Vol 20, No 2, 1998

65-68

THE COURSE OF THE ILIOHYPOGASTRIC AND ILIOINGUINAL NERVES IN
THE ANTERIOR ABDOMINAL WALL AND THEIR RELATIONSHIP TO THE
APPENDECTOMY INCISIONS*

ibrahim Tekdemir** » Mehmet Ersoy*** o Enis Cezayirli** o Alaittin Elhan**
Arzu Akan****e Omer Fazil Bilgin**** ¢ Ahmet Gokhan Tiirkcapar****

SUMMARY

Incisions for appendectomy and other abdominal operations can cause injuries to the iliohypogastric and ilioin-
guinal nerves and inactivation of the shutter mechanism so that, these surgical procedures may be an etiologic fac-
tor in the developement of inguinal hernia. In this study, we aimed to research the effect of appendectomy incisions
on the development of inguinal hernias by performing ilioinguinal and iliohypogastric nerves dissections. We studi-
ed the course of the iliohypogastric and ilioinguinal nerves in a total 12 formalin fixed cadavers (11 male, 1 female).
In addition we reviewed 242 patients who were operated on for inguinal hernia between 1993- 1996 in Ankara Uni-
versity Faculty of Medicine Department of General Surgery. 21 of these previously underwent appendectomy. We
concluded that iliohypogastric nerve might be dissected during Mc Burney or Elliot insicions in 17.3 % of these ca-
ses, but the ilioinguinal nerve was not dissected. However, iliohypogastric and ilioinguinal nerve were dissected in
all cases with paramedian incisions. We supported these results by the cadaver findings anatomically and conclu-
ded that the type of insicion for appendectomy is closely related to the developement of inguinal hernias. We did
not find any other study which the results were supported by demonstrating in cadavers dissections in the literature.

Key Words: Appendectomy, Iliohypogastric nerve, llioinguinal nerve, Inguinal hernia

Hernia, one of the most common disorders in
man is afflicted, is known by for so many years. The
first written source about hernias dating as early as
1550 B.C., is the Papyrus of Ebers of the ancient Egyp-
tians (1). Incidence rates of primary hernias range bet-
ween 0.6- 30 % in different series while that of recur-
rent hernias range between 1- 33.1 % (2).

Dissection of iliohypogastric nerve and ilioingu-
inal nerve leads to a defect in the closure mechanism
and thus to hernia, suggesting a causal relationship
between appendectomy insicions and hernia. This is
shown with electromyographic studies on right side af-
ter appendectomy (3). Although electromyographic
studies were performed upon 25 patients and did not
correlate with prior appendectomy (4).

Briefly, inguinal hernias raise health care expen-
ditures, cause loss of manpower and unnecessary oc-
cupation of hospital beds. In this study, we aim to
show the courses of iliohypogastric and ilioinguinal

nerves in the inguinal region and its anatomical relati-
onship, if any, with the type of insicions used in ap-
pendectomy operations and with the development of
inguinal hernia following these operations.

The inguinal canal is a musculoaponeurotic obli-
que tunnel through the anterior abdominal wall which
transmits the spermatic cord in the male and the round
ligament of the uterus in the female. In addition, ilioin-
guinal nerve passes through it in both sexes.

We think that the inguinal canal is like a rectang-
le prism which has four walls. The anterior wall of the
canal is formed by the aponeurosis of the external ob-
liqgue muscle. The superficial inguinal ring is situated
in this wall. The posterior wall of the canal is formed
by transversalis fascia. At the same time, it is reinfor-
ced by conjoint tendon medially. The inferior wall of
the canal is formed the inguinal ligament which is for-
med by thicked and folded inferior edge of the apone-
urosis of by the external oblique muscle. The superior

* This study was presented as a poster in the 4 th Clinical Anatomy Congress in France, September 3-5, 1997

** University of Ankara, School of Medicine, Dept. of Anatomy

*** University of Ankara, Faculty of Health Education
Mokkok

University of Ankara, Faculty of Medicine, Department of General Surgery
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wall is formed by the arch that is formed by the inferi-
or fibers of the internal oblique and transversus abdo-
minis muscles. At the same time it is called conjoint
tendon (5,6).

The inguinal canal in the lower part of the anteri-
or abdominal wall constitutes potential weakness so
that inguinal and femoral hernies may occur.

One of the protecting mechanisms of the inguinal
canal is the shutter mechanism involving closure of
the internal oblique and transversus abdominis musc-
les. During the increase of the intraabdominal pressu-
re, this mechanism has a protective influence against
developement of the inguinal hernia.

MATERIAL AND METHOD

In this study, we used 12 cadavers (11 male and
1 female) present in the Department of Anatomy, Fa-
culty of Medicine, University of Ankara. 24 inguinal
regions in 12 cadavers were studied. In order to make
standard evaluation, the anterior superior iliac spine
and pubic tubercle were identified and marked. Two
transverse and two vertical lines were drawn from the-
se points to limit a defined area because the incisions
of Mc Burney, Elliot and paramedian are in this area.

First of all, in order to show the courses of iliohy-
pogastric and ilioinguinal nerves within the defined
area, we made an incision parallel to the inguinal ca-
nal throughout the skin. Then the incision was carried
through the subcutaneous tissue, abdominal wall
muscles were dissected and the nerves were identifi-
ed. After that, we studied the courses of these nerves
and their relation to Mc Burney, Elliot and paramedi-
an incisions used during appendectomy. We reviewed
242 patients who were operated on for inguinal hernia
in Ankara University, Medical Faculty, Department of
General Surgery between 1993-1996 years retrospec-
tively. 34 of them were women and 208 were men.
The ages of patients were between 22-76 years. [t was
known that these patients had appendectomy operati-
on or not in the past.

RESULTS

n all of the cadavers, the ilioinguinal nerve is
identified within the area in the inguinal region, that is
defined by the two vertical and the two transverse li-
nes passing through anterior superior iliac spine and
pubic tubercle (Fig. 1). At dissection in 20 of the 24 in-
guinal regions (82.7 %) in which it could be observed,
the iliohypogastric nerve was always found within the

defined area limits (picture 1), but in 4 inguinal regi-
ons (2 right and 2 left) (17.3 %) the nerve was outside
the limits (Fig. 2). According to the courses of the ili-
ohypogastric and ilioinguinal nerves, there is no signi-

Fig. 1: The courses of the iliohypogastric and ilioinguinal ner-
ves within the defined area on the left side.
l.o.m: Internal oblique muscle
E.o.m.a: The aponeurosis of the external oblique musc-
le.
A.s.i.s: Anterior superior iliac spine
P.t: Pubic tubercule

Fig. 2: The course of the iliohypogastric nerve out of the
defined area on the left side.
l.o.m: Internal oblique muscle
E.o.m.a: The aponeurosis of the external oblique muscle.
A.s.i.s: Anterior superior iliac spine
P.t: Pubic tubercule
(The course of the iliohypogastric nerve out of the
defined area is shown by three arrowheads)
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Table 1: Association between appendectomy and subsequent development of an inguinal hernia that required repair

Number of patients who had

Number of patients who had Total
not appendectomy (%) (%)
n=21 n=242

appendectomy (%)
n=21
Side
Right 18 (85.7%)
Left 3 (14.3%)

148 (66.9%) 166 (68.6%)

73 (33.1%}) 76 {31.4%)

ficant difference between the right and left sides on ca-
davers.

In the retrospective study, we observed that a to-
tal of 242 hernia were operated on University of An-
kara, Department of General Surgery. 21 of these pre-
viously underwent appendectomy. Of these patients,
18 developed right inguinal hernia ( 85.7%), rema-
ining 3 were left hernia (14.3%). 221 of them had not
appendectomy. 148 of these patients had right herni-
as, 73 of them had left hernias (Table 1). We had no
bilateral hernias in our series. Of the 18 patients with
right inguinal hernia who previously underwent ap-
pendectomy, 9 (50 %)had Mc Burney, 1 (5.6 %) had
Elliot and 8 (44.4%) had lower paramedian incision
when we looked at operation scars. Of these all cases,
14 patients were indirect and 4 were direct hernia, on
the right side. All of the hernias on the left side were
indirect hernia.

DISCUSSION

Of the 21 patients who had appendectomies 18
{85.7%) developed right inguinal hernias compared
with 148 (66.9%) of the 221 patients who had not. The
right: left ratio was 6:1 in first group and 2:1 in the se-
cond group (p<0.05) (Table 1). Our figures are similar
to that of Arnbjérnsson and Gue who found a thre-
efold increase in the right:left ratio (7,8). The high rate
of right inguinal hernia in their and our series would
be explained by the fact that almaost half of the appen-
dectomies in their and our series had been through lo-
wer incisions. However, Leech et al., Malazgirt et al.
and Scott at al. found no difference between the num-
ber of left and right sided hernias in patients who had
appendectomies (9,10,11). Malazgirt, et al. found only
one lower paramedian insicion of 42 patients (2.4 %)
with right inguinal hernias who had had appendecto-
mies previously, in their series, respectively (10).

One of the factors contributing to the develop-
ment of inguinal hernias is the defect in the anatomy
of the abdominal wall. Among these factors are insuf-
ficiency of the muscles in the inguinal region, abnor-
mally wide deep inguinal ring, absence of conjoint
tendon and defect in the shutter mechanism (12,13,
14). ' '

During forced inspiration, to compensate the inc-
rease of intraabdominal pressure, the arcus formed by
the free lower margins of internal oblique and trans-
versus abdominis muscles closes upon the spermatic
cord (or the round ligament in the female) like a shut-
ter and prevents hernia formation (3,5,6).

Deficiency in the fiber of the internal oblique and
the transversus abdominis muscles or denervation of
these muscles produce deficiency in the closure mec-
hanism. In an electromyographic study, it was proved
that absence of contraction on the lower fibers of the
transversus abdominis muscle in the inguinal region of
the patients with inguinal hernia on one side. Same
study was performed on the other side of the hernia
and normal electromyographic activity was noted (3).
The other electromyographic studies were performed
upon 25 patients and abnormality signifying partial
denervation was found in only three patients and did
not correlate with prior appendectomy (4).

In recent researches, right inguinal hernia is found
to be six times more common after appendectomies
due to dissection of ilichypogastric nerve and ilioingu-
inal nerve (8). Hoquet found this ratio as 1/25 (15).
The incidence of right inguinal hernia in patients who
have undergone appendectomy is significantly greater
than that in the general population. it is suggested that
the most likely cause is injury to the segmental nerve
supply to the inguinal musculature.

Mc Burney incision, that is used in appendectomy
operations, passes through Mc Burney’s point, which
is located lateral one third of the distance from anteri-
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ar superior iliac spine to the umbilicus (16). In our
study, in 17.3 % of cases iliohypogastric nerve is
shown to be dissected during these commonly used
incisions. Paramedian incisions, performed for perfo-
rated appendicitis, lies within the defined area. Thus,
dissection of these nerves during paramedian incisions
are more likely.
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PROTECTIVE EFFECTS OF CATALASE PRETREATMENT ON LIPID
PEROXIDATION INDUCED BY WHOLE-BODY
GAMMA-IRRADIATION IN RATS*
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Mustafa Cengiz***** ¢ Sema Yavuzer**

SUMMARY
In this study, we examined the protective effects of catalase pretreatment on irradiation-induced lipid peroxi-
dation. Male albino rats were exposed to whole-body gamma-irradiation (total dose of 5Gy in one exposure which
is toxic for rats). In the first experimental group, rats (n:12) were only exposed to radiation, in the second experi-
mental group (n:12), catalase (150.000 1U/kg) was administered to rats before irradiation. The rats in the third exper-
imental group (n:12) were pretreated with catalase Before the sham-exposure. As control group, sham-irradiated rats
(n:12) were used. The initial plasma malondialdehyde levels of irradiated, catalase pretreated plus irradiated, cata-

lase pretreated plus sham-exposed groups did not significantly differ from that of sham-irradiated rats. On 10th day
after the sham-exposure, sham-irradiated controls and catalase pretreated plus sham-exposed animals showed simi-
lar levels of this biochemical parameter. The latter plasma malondialdehyde level of sham-irradiated rats was 8.6 +
1.8 nmol/ml and the latter value of irradiated animals was 30.9 = 7.2 nmol/ml. These results showed that plasma
malondialdehyde levels of irradiated rats were significantly higher than those of sham-irradiated controls (p<0.05).
In catalase pretreated plus irradiated group, mean plasma malondialdehyde level was measured as 12.0 £ 4.1
nmol/ml. It was indicated that application of catalase before irradiation markedly reduced plasma malondialdehyde
levels compared to irradiated rats (p<0.05). High doses of ionizing irradiation causes oxidative injury by producing
free radicals. It was considered that lipid peroxidative effects of ionizing irradiation might be consist of general per-
oxidative changes in cellular membrane lipids of radiosensible tissues and in plasma lipoproteins. Catalase is an
enzymatic component of antioxidant defense system and plays an important role in the prevention of biomolecules
from oxidation by detoxification of H,0,. This study demonstrated that catalase pretreatment has a protective effect

against lipid peroxidation induced by ionizing irradiation.

Key Words: Radiation, Free radicals, Lipid peroxidation, Catalase, Antioxidants

Oxidative stress has been defined as the inability
of the cells to defend themselves against reactive oxy-
gen species, resulting in oxidative injury (1-3). Several
authors have reported that increased production of
oxygen free radicals in tissues can result in oxidative
damage of cells (1-9). In this mechanism, free radicals
which are formed by oxygen, initiate peroxidation in
biological membranes. The primary oxygen radicals
are short-lived whereas the lipid peroxides are relati-
vely stable (4,10-13). One of the best-characterized bi-
ological damage caused by free radicals is their ability
to stimulate the chain reactions known as lipid peroxi-

dation (3,4,8,10-14). When free radicals are generated
excessively in organisms, their detoxification are insuf-
ficient and reactive oxygen species attacks to the fatty
acid side-chains of the membrane phospholipids. Car-
bon-centered radicals formed by polyunsaturated fatty
acid side-chains usually undergo molecular rearrange-
ment to giwe conjugated diene structures. Following
these reactions, lipid peroxidation products are gene-
rated. Since malondialdehyde (MDA) is one of the ma-
in products of lipid peroxidation, it is used frequently
to evaluate the free radical induced oxidative damage
(6).
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Early studies suggested that ionizing irradiation
caused tissue damage by a mechanism similar to that
proposed for oxygen toxicity (13,15,16). Nowadays, it
is well established that ionizing radiation is a potenti-
al source of free radical which not only react with
DNA but also cell membrane components (12). Previ-
ous sludies have shown that ionizing irradiation ca-
uses the increase in lipid peroxidation products in li-
ving organisms (12,13,17-19).

Knowledge of pathogenic mechanisms leading to
ionizing irradiation-induced toxic effects could contri-
bute to development of preventive treatments (12). Ra-
dioprotectants can not only be useful in protecting he-
althy tissues during human radiotherapy but can be
beneficial to personnel engaged during peace time in
“cleanup of radioactive accident area” and future spa-
ceflights, as well (20). Some investigators reported that
administration of antioxidants such as; superoxide dis-
mutase and catalase intravenously had protective ef-
fects against free radical toxicity (2,5,7,9,15). Therefo-
re, several authors suggested that radiation-induced
oxidative damage may at least in part possibly be eli-
minated by antioxidants (1,11,12). The present study
performed to examine possible protective effects of ca-
talase pretreatment on lipid peroxidation induced by
gamma-irradiation in plasma on rats.

MATERIAL AND METHODS

Animals: The experiments were performed using
malure (10-12 week-old) male Albino rats (n:48). All
rats were supplied with standard food and water ad li-
bitum.

Experimental Design: The main aim of this expe-
rimental study was to evaluate the level of a lipid pe-
roxidation product, MDA in plasma after whole-body
gamma-irradiation of rats. We also would like to exa-
mine whether the pretreatment of catalase, a physiolo-
gical free-radical scavenger enzyme, 'protects against
irradiation-induced lipid peroxidation.

Experiments: Animals were randomly divided in-
to four groups (number of animals given in parenthe-
sis).

First experimental group was irradiated with sing-
le dose of 5Gy (n:12).

Second experimental group was pretreated with
catalase before irradiation (n:12).

Third experimental group was pretreated with ca-
talase before sham-exposure (n:12).

Control group was sham-exposed without irradi-
ation (n:12).

Sham-exposed control rats and irradiated rats (15t
group) were injected 1cc saline intraperitoneally. Rats
in 2nd and 3rd groups were injected catalase (150.000
U/kg) diluted with 1cc saline intraperitoneally 2 hours
before the exposures.

Whole body irradiation and dosimetry: Food was
removed from all animals 12 hours before irradiation.
Fifteen minutes prior to irradiation, each rat was anest-
hetized with intraperitoneal injection of pentobarbital
(30 mg/kg ), resulting in a light anesthesia and relaxa-
tion. The animals were placed on their backs, aligning
the vertebral column along the longitudinal line mar-
ked on the plastic plate. All legs and tail were firmly fi-
xed by surgical tape. Then, animals of all experimen-
tal group were controlled radiographically for proper
positioning. Radiographic pictures showed that who-
le-body were included within the field of irradiation
except distal portion of extremities. The rats were irra-
diated with 1.02 MV gamma rays using cobalt 60 so-
urce (Teratron 1000 C, Ontario, Canada) at a dose ra-
te of 125 cGy/minute. Rats in experimental group ex-
posed to single dose of 5-Gy irradiation. A constant
distance between radiation source and body surface
was 100 cm and radiation field size 23x8 cm. Control
animals were subjected to the identical manipulation
procedure without irradiation (12,13). Animals were
then returned to their cages following exposure and al-
lowed to recover from anesthetic in a quiet, darkened
environment.

Blood Obtaining Procedure: Before and on the
10t day after the exposures, all animals were anaest-
hetized with pentobarbital. Following the anesthesia,
blood samples (2cc/100 g body weight) were collected
by intracardiac puncture into heparinized tubes. Plas-
ma was separated by centrifuging 4000 rpm for 15 mi-
nutes. The levels of MDA in plasma were evaluated by
thiobarbituric acid reaction spectrophotometrically
described by Yoshioka et. al. (21).

Presentation of Data: The experimental data were
analyzed hy ANQVA, Wilcoxon matched pairs signed
ranks test and Mann Whitney U test were used for sta-
tistical analysis. Results are presented as means + stan-
dard deviation of means. Probability (p) values <0.05
were considered statistically significant.

RESULTS

Table 1 shows the initial plasma MDA levels of
control and three experimental groups. Before the ex-
posures, mean plasma MDA levels of irradiated, cata-
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Table 1: Initial levels of plasma MDA of three experimental
groups and control group (meanzstandard deviation
of mean)

Plasma MDA levels nmol/ml

1. Irradiated with single dase of § Gy 3.51.7

2. Catalase-pretreated before irradiation 3.7£14

3. Catalase-pretreated hefore sham exposure 4.0x1.8

4. Sham-irradiated control 3.3£1.6

Table 2.: After all exposures; mean plasma MDA levels of three
experimental groups and control group (meanzstan-
dard deviation of mean).

Plasma MDA levels nmol/ml
1. Irradiated with single dose of 5 Gy 30.9+7.2
2. Catalase-pretreated plus irradiated 12.0+4.1
3. Catalase-pretreated before sham exposure 8.9x2.2
4. Sham-irradiatec| control 8.6+1.8

lase-pretreated plus irradiated and catalase-pretreated
plus sham-exposed group did not significantly differ
from the values of sham-irradiated controls (Table 1).

The results of our experiments are presented in
Table 2. Ten days after the exposures, sham-irradiated
controls and catalase-pretreated plus sham-exposed
animals showed similar levels of MDA, Ten days after
whole-body gamma-irradiation, the mean MDA level
was about 3.5 times higher than the mean value of
controls (Fig. 1).

Administration of catalase before irradiation mar-
kedly reduced the MDA levels in plasma compared to
the irradiated rals, indicating a protective effect against
lipid peroxidation process (Fig. 2).

DISCUSSION

We detected significantly higher MDA levels in
plasma of gamma-irradiated rats compared to the
sham-irradiated controls on the1oth day after the ex-
posures. These findings showed that high dose of gam-
ma-irradiation could cause lipid peroxidation. Howe-
ver we observed significant increases in plasma MDA
concentration in sham-irradiated control animals on
the1oth day after the exposures It was considered that
these changes might be due to blood loss and/or the
late effects of anesthesia. Because, this procedure re-
sulted in serious blood loss in rats since the collected
blood was approximately 30% of total blood volume.

Siams et al. also observed that rats exposed to
single high dose of gamma-rays exhibited an elevated
thiobarbituric acid-reactive substance level in serum

{13). Rejholcova et al. considered that radiation-indu-
ced damage was mediated by free radicals and malon-
dialdehyde, one of the major aldehyde products of li-
pid peroxidation was formed after irradiation in vivo
(13). However, It is still controversial whether lipid pe-
roxidation is a cause or consequence of tissue damage
(3). Przybyszewski et al. suggested that the increase in
lipid peroxide level is used as an early indicator of tis-
sue damage after gamma-irradiation. They demonstra-
ted that administration of the antioxidants, such as vi-
tamin E diminished the level of lipid peroxide in serum
of irradiated rats (12). As a consequence of peroxidati-
on of biological membranes and plasma lipoproteins,
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Fig. 1. The comparison of the mean latter plasma MDA levels of
control and irradiated rats (*: p<0.05).
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Fig. 2. The mean latter plasma MDA levels of irradiated and
catalase pretreated plus irracliated rats (*: p<0.05).
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the relatively long-lived aldehydes could be exhausted
and they could be involved in pathophysiological ef-
fects of high doses of ionizing irradiation (12,19).

We detected high levels of plasma MDA on the
10th post-irradiation day. This finding revealed that li-
pid peroxidation caused by free radicals was not only
formed during irradiation but generated post-irradiati-
on period, as well. In addition, our data indicated that
pretreatment of catalase before irradiation markedly
reduced the MDA levels in plasma compared to the ir-
radiated rats. In the present experiment, the diminis-
hed MDA levels in plasma obtained from the rats pret-
reated with catalase before irradiation showed that an-
tioxidant therapy could protect the plasma lipoprote-
ins and membrane lipids in tissues against peroxidati-
ve damage.

Thiobarbituric acid (TBA) is one of the oldest and
most frequently used test for measuring the peroxida-
tion of fatty acids in membranes, lipoproteins and fo-
od products. In the TBA test, two moles of TBA reac-
ted with one mole of MDA. Free malondialdehyde is
formed during the peroxidation of the most of memb-
rane systems. Malondialdehyde has been widely used
to measure “lipid peroxides” in plasma or tissue samp-
les in several diseases (6). Rejhocova et al. suggested
that since the bulk lipid stored in fat cells is mostly sa-
turated and therefore not sensitive to lipid peroxidati-
on. Therefore, it is believed that the peroxidative da-
mage induced by irradiation might be originated pri-
marily from the cellular membranes (13). Bienvenu re-
ported that lipid peroxides were also produced by ir-
radiation in various mice tissues {20). In whole-body
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FINE NEEDLE ASPIRATION OF CAROTID BODY TUMOR

Isin Soyuer* e Safak Atahan* ¢ Ozhan Aksu* ¢ Cemil Ekinci**

of tumor cells take part,

SUMMARY
Carotid body tumors, (non-chromatin paragangliomas, chemodectomas) are rare tumors. Although uncommon,
these neoplasm’s should always be considered in the differential diagnosis of a neck mass. Few cases have been
reported in the aspiration cytology literature. Fine needle aspiration biopsy smears from six cases of histologically
verified carotid body tumor were reviewed. The fine needle aspirates in all cases were similar; abundant cells with
round or oval nuclei and marked anisokaryosis with a tendency to form acini or follicular structures. Though the vas-
cularity may vary in different parts of the tumor, there is as a rule a rich network of blood vessels surrounding islets

Key Words: Carotid body tumor, Fine needle aspiration Biopsy, Paraganglioma

Carotid body tumor (CBT) constitute the most
common and important group of extra-adrenal para-
gangliomas (1,2). Paraganglioma is originating from
neural crest paraganglion cells and arising at the caro-
tid artery bifurcation or glomus jugulare (2). These tu-
mors, which usually appears as a firm ovoid mass in
front of the sternocleidomastoid muscle (3,4). About
10 % of these tumors have behaved in a malignant fas-
hion. This may be manifested as local invasion or me-
tastatic spread, particularly to lymph nodes and lung
(M. '

In order to investigate the feasibility of differenti-
al diagnosis between carotid body tumor and metasta-
tic adenocarcinoma on cytological smears, we have
reviewed the biopsy aspirates prepared from six histo-
logically verified carotid body tumors.

MATERIALS AND METHODS

Aspiration biopsy sies of six patients of carotid
body tumor which were diagnosed at the at Depart-
ment of Clinical Cytology during the years 1988 thro-
ugh 1997 were reviewed. All the patients had a neck
mass on clinical impression. Two of the aspiration ma-
terials were from Ear-Nose and Throat Clinic, one from

General Surgery Clinic of our faculty hospital. Two of
the remaining three materials were from outside of An-
kara and one from Numune Hospital. All data were
obtained from our Cytology Department registrations.
The aspirates consisted of a drop of blood in most ca-
ses which contained macroscopically detectable tis-
sue fragments on the smears. The smears were air-dri-
ed and stained by May-Griinwald-Giemsa (MGG) sta-
in.

RESULTS

Our patients were five woman and one man. The-
ir average age was 33 (28 to 35 years). All of the cases
were with a neck mass. In four patients tumor was lo-
cated at the bifurcation of the right carotid artery and
the other tumors were located at the left of neck. Three
of the cases were tough to be as metastatic lymph no-
de by physicians. Only in one case the diagnosis was
carotid body tumor and carotid artery angiography
was done but was not typical. In the remaining two ca-
ses lymph node hyperplasia was suggested by the cli-
nical examination.

Cytomorphologic findings of the six cases are pre-
sented in Table 1.

* This work was presented at the Xllith National Pathology Sympasium, Mersin, Turkey, 24-27 April 1997
** Pathologist, Department of Clinical Cytology, Faculty of Medicine, Ankara University, Ankara
*** Professor and chief of Department of Clinical Cytology, Faculty of Medicine, Ankara University, Ankara
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Table 1: Cytomorphologic features of Carotid Body Tumor

Case no Background  Cellularity Architecture Anisocytosis Cytoplasm Nuclear shape
1 Bloody Abundant Loose group=single cells Prominent Abundant+ Round or oval
Grandules
2 Bloody Abundant Lose group>single cells Prominent+ Abundant Round or oval
Huge nuclei
3 Bloody Abundant Cohesive groups Prominent+ Moderate Oval and spindle
Huge nuclei
4 Bloody+ Scantly Loose group<single cells Moderate Abundant+ Spindle
HLM* Granules
5 Bloody Abundant Loose group>single cells Moderate Abundant+ Oval and spindle
Granules
6 Bloody Abundant Loose group<single cells Prominent Moderate Round or oval

* Hemosiderin laden macrophage

The cytological preparations were bloody. There
were a lot of hemosiderin laden macrophages in one
case. Microscopic review showed fairly numerous tu-
mor cells in five cases and scanty cells in one case. In
two cases contain loose groups predominated over
single cells, whereas single cells predominated in two
cases. Occasionally single cells devoid of cytoplasm
(naked nuclei) were observed. In four of the six cases
of carotid tumor, areas were found in the smears whe-
re the cells were arranged in acinous or follicular
struclures. One of the cases showed only highly cohe-
sive group of cells. This structures suggested the erro-
neous suspicion of metastasis of thyroid carcinoma

The tumor cells had abundant cytoplasm and in-
distinct cellular borders (Fig 1). In three cases the

Fig. 1 Aspivation hiopsy smecar from carotid hody tumor,

They had abundant cytoplasm (MGG X400).

cytoplasm contained variable amounts of granules
which took on a reddish tinge with May-Grinwald-Gi-
emsa stain.

Pronounced anisonucleosis was present in all six
cases and in two of them huge nuclei were present (Fig
2). The nuclei were usually round or ovoid, but could
be of spindle or crescent shape. One case had a majo-
rity of spindle shaped cells (Fig 3).

Endothelial cells were seen in all of the cases.

DISCUSSION

A middle age patient with an otherwise asympto-
tic palpable neck mass is the typical patient (5). The
clinical appearance of a CBT is that of a smooth nodu-
lar, swelling of varying size lying beneath the anterior

Fig. 2.

Pronounced anisonucleosis and huge nuclei in carotid
body tumor (MGG X 200).
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Fig. 3:

Spindle shaped tumor cells in this field are fom case
(MGG X 200).

part of the sternomastoid muscle and below the man-
dibular angle (1-6). Because of the tumor’s intimate re-
lation to the carotid arteries, the arterial pulsation ge-
nerally are transmitted through it and may be felt on
palpation the swelling (5).

On physical examination, it is a tumor that is mo-
bile horizontally but not vertically (3). The most help-
ful features in the cytological diagnosis of carotid body
tumor inciude the formation of cell clusters, the pre-
sence of moderate amounts of pale granular cytoplasm
with indistinct borders, and the presence of round to
oval nuclei with evenly dispersed chromatin (7). The
differential diagnosis should be made mainty with me-
dullar carcinoma of thyroid gland (4-8). The cytologi-
cal picture of medullar carcinoma varies widely from
one case the another. Cells are generally polygonal or
fusiform and contain uniform, round or oval nuclei
and granular, amphophilic cytoplasm. The cytoplasm
sometimes contains granules that stain metachromati-
cally red with the MGG stain (4).

Aspirates from some carotid body tumors contain
cells in microadenomatous structures and can be mis-
taken for metastatic adenocarcinoma (3). Metastasis of
thyroid carcinoma was suspected in one case. Morp-
hologic comparison of such slides with aspirate from
true metastatic follicular carcinoma of the thyroid, ho-
wever, clearly reveals the difference. In the latter case

the cells are more densely packed and the nuclei are
of more uniform size, polymorphism as a rule being
absent.

In the neck, CBT may be mistaken for papillary
thyroid carcinomas, partly due to the presence of int-
ranuclear cytoplasm inclusions (7).

The differential diagnosis then involves numerous
other lesions such as bronchial cyst, lymphadenitis,
neurofibromas,  neurofibrosarcoma,  malignant
lymphoma and lymph node metastases from carcino-
ma or sarcoma above or below the clavicle (3-6).

Immunohistochemistry is important diagnosis of
neuroendocrin neoplasm’s of the head and neck (9).
Follicular carcinoma and papillary carcinoma stain for
thyroglobulin. Medullar thyroid carcinoma will stain
with calcitonin. But CBT does not stain for thyroglobu-
lin and calcitonin (2,9). In only one case, where mate-
rial was available for immunohistochemical staining.
This case was stained with chromogranin and neuron
specific enolase (NSE).

An asymtomatic neck mass should make one con-
sider the diagnosis (6). Aspiration biopsy has there for
been recommended for the diagnosis of CBT (3).
When this tumor is suspected and transmitted arterial
pulsation can be felt, aspiration biopsy must be cauti-
ously contemplated. The reason is the risk of compli-
cations due to the rich vascularity of the tumor and its
close proximity to the large carotid arteries (1-5). One
case of the Engzell’ s (3) series iflustrate this risk. Local
hemorrhage may compress the artery, resulting in a
cerebral catastrophe (4). Instead carotid artery angiog-
raphing is recommended, which reveals the typical
picture of a richly vascularized tumor widening the
space between the internal and the external carotid ar-
tery. Fine needle aspiration cytology will be done
when CBT is not suggested by the clinical examinati-
on or if angiography does not indicale this tumor. We
have so far not observed any complication.

In conclusion; CBT has distinctive properties that
allow an accurate and definitive diagnosis by FNA.
The cytomorphologic features have been documented
by reexamination of our own series of six cases and by
reviewing the cytology literature.
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INCREASED ERYTHROCYTE ANTIOXIDANT ENZYME ACTIVITIES ARE A
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SUMMARY

In this study, the changes in erythrocyte antioxidant enzyme activities and plasma malondialdehyde (MDA) le-
vels induced by serious blood loss were investigated. For this purpose, 2 cc bload/100 g body weight of rats (appro-
ximately 30 % of total blood volume) was drawn by intracardiac puncture under light ether anesthesia. Erythrocyte
superoxide dismutase (SOD) and catalase activities and level of plasma lipid peroxidation product (MDA) assayed in
first blood samples were used as initial values. At the 10" day after acute hemarrhage, blood samples were taken
again and measurements of erythrocyte antioxidant enzyme activities and plasma MDA concentration were repeated.
Mean plasma MDA level reached a significantly high concentration after blood taken (at 10th day). Mean SOD and
catalase activities measured on 10! day after hemorrhage were significantly higher than the initial values in rats. In
addition, before and after blood taken (at 10" day), reticulocyte percentage was estimated as approximately 2% and
14% respectively. It was considered that acute hemorrhage followed by increased reticulocyte percentage can de-
pend on high levels of antioxidant enzyme activities in erythrocytes. Therefore, it is concluded that increases in an-
tioxidant enzyme activities may be a protective mechanism against to oxidant stress induced by blood loss.

Key Words: Hemorrhage, Antioxidants, Oxidants, Free radicals, Lipid peroxidation

Small concentrations of free radicals are known to
originate from normal metabolic reactions, however
they are also abundantly generated by various oxida-
ses and intracellular electron transport chains under
ischeamic conditions. Cylooxygenases, lipooxygena-
ses, dehydrogenases and peroxidases may also gene-
rate free radicals in addition to the autooxidaiton of
such compounds as reduced flavins and thiols. Thus
due to the subcellular distribution of the enzymes
mentioned above, the free radical formation is associ-
ated with all of the cell organelles (1-5). High concent-
rations of free radicals, which are generated by the
enzymatic ways such as xanthine oxidase activity from
the ischeamic vessel endothelium, can react with
many biological molecules (1,2,6-9). On the other
hand, erythrocytes possess enzymatic antioxidant sys-
tems for protection from harmful effects of reactive
oxygen species. Erythrocytes contain Cu-Zn-superoxi-

de dismutase (Cu-Zn-SOD), glutathione peroxidase
(GSHPx) and catalase (CAT) activities, being some of
the antioxidant enzymes (5,10-13).

In this study the effects of acute and serious blo-
od loss on plasma lipid peroxidation and erythrocyte
SOD and catalase activities were examined.

MATERIALS AND METHODS

Animals

The experiments were performed using mature
(10-12 week-old) male Wistar rats. Animals were allo-
cated randomly into control (n: 8) and experimental
(n: 8) groups. Each rat was housed in individual cage
and supplied with standard food and water ad libitum.

Erythrocyte Separation Procedure
Prior to exposure, all rats in experimental group
were anesthetized with ether and blood samples

* This study was presented at Vlil. Biennial Meeting International Society for Free Radical Research Barcelona, Spain, p: 97-3, (1-5

Oct.) 1996.

** Department of Physiology, Faculty of Medicine, Ankara University

**+  Department of Internal Medicine, Ankara Numune Hospital

Received: March 4, 1998
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(2¢c/100 g body weight) were collected by intracardi-
ac puncture into heparinized tubes. Plasma and eryth-
rocyte mass were separated by centrifuging 4000 rota-
tion per minute for 15 minutes. This procedure were
repeated for biochemical analyses on 10" day follo-
wing initial blood taking. Control rats were anestheti-
zed with ether but blood samples were not taken.
Tenth day measurements of control group were used
as control values.

Determination of Erythrocyte Antioxidant

Enzyme Activities

The SOD activity of erythrocytes was assayed by
the method of Winterbourn et. al. (14). Erythrocyte ca-
talase activity was measured by the method of Aebi
(15). SOD and catalase activities were expressed as
1U/g Hb and k (sec? )/ g Hb respectively.

Measurement of Plasma MDA Level

Lipid peroxidation product of plasma namely,
malondialdehyde (MDA) was measured by thiobarbi-
turic acid reaction using the spectrophotometric met-
hod of Yoshioka et. al. (16).

Determination of Reticulocyte Percentage
Reticulocyte percentage were assessed by supra-

vital staining of blood with phosphate buffered brilli-
ant cresyl biue (17).

Statistical Analysis

The results are expressed as mean + standard de-
viation of mean. Wilcoxon matched-pairs signed ranks
test and Mann-Whitney-U test were used for statistical
analysis. Probability (p) values < 0.05 were considered
statistically significant.

RESULTS

Following hemorrhage, on the 10t day, plasma
MDA levels and erythrocyte SOD and catalase activi-
ties increased significantly compared to initial values
of rats (Table 1-3). Tenth day values of experimental
group were also significantly higher than those of
control group. In addition, on the 10t day after blood
taking, reticulocyte percentage reached to high levels
(Table 4).

DISCUSSION

We observed significant increase in erythrocyte
SOD and catalase activities and plasma MDA levels in
rats following hemorrhage. Elevated plasma MDA le-
vels indicated that serious hemorrhage induced syste-

Table 1: Erythrocyte SOD activities of control and blood taken rats (MeanSD)

Initial 10th Day Comparison of
‘Values Values Initial and Letter
Values
Experimental 40024845 66731108 p<0.05
Erythrocyte GCroup (n:8)
SOD Activities
(U/g Hb) Control 42224325
Group (n:8)
Comparison
Between Control p<0.05
and Experimental Groups
Table 2: Erythrocyte Catalase activities of control and bluud Laken rats (Mean.:SD)
Initial 10th Day Comparison of
Values Values Initial and Letter
Values
Experimental 164271 336117 p<0.05
Erythrocyte Catalase Group (n:8)
Activities (k/g Hb)
Control 174+31
Group (n:8)
Comparison
Between Control p<0.05

and Experimental Groups
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Table 3: Plasma MDA levels of control and blood taken rats (Mean+SD)

81

Initial 10t Day Comparison of
Values Values Initial and Letter
Values
Experimental 3.3+1.6 8.6+1.9 p<0.05
Plasma MDA Group (n:8)
levels (nmol/ml)
Control 4.4+2.0
Group (n:8)
Comparison
Between Control p<0.05
and Experimental Groups
H
Table 4: Reticulocyte percentage of control and blood taken rats (Mean+SD)
Initial 10t Day Comparison of
YValues Values Initial and Letter
Values
Experimental 2.0+0.5 14.0+2.2 p<0.05
Reticulocyte Group (n:8)
Percentage (%)
Control 2.1+0.3
Group (n:8)
Comparison
Between Control p<0.05

and Experimental Groups

mic oxidative stress in organism. SOD and catalase,
which are important components of enzymatic anti-
oxidant defense system, can detoxify oxygen free radi-
cal effectively (4,10,18). The findings of our present
investigation support our hypothesis that serious acu-
te blood loss increases the resistance of erythrocytes
to oxidative stress. In nature, serious hemorrhage in-
duced metabolic changes are similar to that caused
by ischemia-reperfusion in tissues. Under hypoxic
conditions, xanthine oxidase and enzymatic activiti-
es in electron transport chains in cell are the two ma-
jor sources of free radical production (5-7,11,12,
19,20).

Hemorrhagic shock often causes severe ischemia
in various tissues. Structural and functional changes
and lesions in mucosal membranes have been repor-
ted in man and experimental animals following he-
morrhagic shack (6). Severity of mucosal lesions is de-
pendent upon both the duration and severity of ische-
mia. Catalase provides significant protection against
ischeamic injury. Blood loss induced increase in
sympathetic activity distorts tissue perfusion in imme-
diate post-hemorrhagic period. In later period, ische-
mia often induced precapillary sphincter relaxation
and increase in vascular permeability. Since increase

in capillary permeability is largely prevented by SOD
and catalase, it is suggested that free radicals are ma-
inly responsible for vascular permeability increase
(16). it was proposed that xanthine oxidase which is
well-documented biologic source of oxygen radicals
under hypoxic conditions. During the ischeamic peri-
od, ATP is catabolized to hypoxanthine. Xanthine oxi-
dase, which is in dehydrogenase form in normal oxy-
genation state, is converted into oxidase form in hypo-
xic conditions. Allopurinol, which is a competitive in-
hibitor of xanthine oxidase, provides protection aga-
inst tissue injury in hemorrhagic shock (6). Increased
permeability results in Ca*+ influx, which activates
calmodulin-regulated intracellular protease. When
protease is activated, it becomes another major source
of free radicals in the ischeamic tissues. Oxygen radi-
cals may also stimulate leukocyte chemotaxis and re-
lease of leukotriens, which causes interstitial edema in
ischeamic tissues {6). It was reported that the destruc-
tive effects of activated monocyte-derived reactive
oxygen metabolites on natural killer cells was preven-
ted by catalase (21).

Yoshioka et al reported that dehydration induced
renal hypoperfusion is predisposing factor for free ra-
dical mediated renal injury. They showed that SOD
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and catalase activities in kidneys of dehydrated rats re-
duced significantly. Reduced antioxidant enzyme acti-
vities of kidneys in dehydrated rats may be related
with the abundant generation of reactive oxygen spe-
cies (22). It was suggested that excessively generated
free radicals induced by renal hypoperfusion may lead
to inactivation of antioxidant enzymes and/or reducti-
on of antioxidant enzyme synthesis by alteration of
enzyme protein transcription.

Adequate free radical scavenging enzymes are
available to inactivation of reactive oxygen species in
the normal conditions whereas, serious hemorrhage
would increase free radical production thereby exce-
eding the antioxidant capacity of erythrocytes resul-
ting in oxidative stress. Our findings showed that reti-
cufocyte percentage increased significantly on 10%
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DRUG MISUSE AND POTENTIAL PROBLEMS IN ELDERLY PATIENTS:
GENERAL PROPERTIES THE DRUG USE IN OLD AGE
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SUMMARY

Inappropriate drug use is a common problem in older people. Many older patients take their medications incor-
rectly and large number of patients receive over the counter drugs from the pharmacy. In this study we evaluated
general properties of the drug use in a community dwelling. Two hundred twenty five people were assessed by
patients’ files and local physician’s reports. Among them, 189 had various chronic diseases which were diagnosed
in several hospitals and 36 had no diagnosed chronic disease. Hypertension (57 patients, 25.3%), neuropsychiatric
problems (50 patients, 22.2%), atherosclerotic heart disease (32 patients, 14.2%) were the most common diseases.
When the drugs examined, 31% of the consumed drugs were cardiovascular agents, 12.5% was neuropsychiatric
drugs and 9.6% was diuretics. Almost 21% of people were not using regular medication, also 25% of the people
were receiving one regular medication. Average medication for each patient per day was 3.4, Percentage of the peo-
ple who takes 3 or more regular medication was 60%. Among them, 29 patients ( 13%) were taking inappropriate
medications which can be dangerous. The most common drug misuse was taking same compounds which have dif-
ferent trade names (10 patients). Average medication in patients who have inappropriate drug use was 5 drugs per
day. This study shows that drug misuse is somewhat common problem in older age patients. Therefore, avoiding drug
reactions and writing safe prescriptions needs extra care and efforts.

Key Words: Drug therapy, Elderly patients, Aging, Drug misuse

It is well known that the people have more vari- PATIENTS AND METHODS
ous diseases with increasing age. Therefore, elderly
seople takes more prescripted or non-prescripted
frugs than patients in any younger age group. [t is
shown that the incidence of the adverse reactions we-
e increased with age and using number of drugs. In
JSA, the elderly people is 12% of the total population
ut they takes 30% of the total drug prescriptions (1).
*hysiological changes with aging can effect drug me-
abolism and elimination. It is reported that nearly
ne-quarter people in age of 65 and older has been ta-
en potentially dangerous inappropriate medications
2). Two-thirds of patients age 65 or older use one or
1ore drugs daily. The average drug use in this age gro-
pis 5 to 12 drugs per day, and fewer than 5% of the

We recruited 225 people living in the biggest
community dwelling in Ankara. The general informa-
tion about the people’s diseases and their treatment
were evaluated with their follow up files and their lo-
cal physician’s reports. One hundred thirty three of
them were male (mean age 72+10) and 92 were fema-
le (mean age 74+11), 189 of them had various dise-
ases and remains did not have any diagnosed disease.
Some of them were under the routine control of the
hospitals. Their medications and examinations and
blood tests had been written regularly to the follow up
files in the community dwelling.

, : R RESULTS
fder population use no drugs (3). The aim of this
udy was to investigate general properties of the drug When we evaluated the patients’ files and reports
se in elderly people. in the community dwelling, as shown on the Table 1,
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Table 1. Disease of the residents in the community dwelling

Diagnosis Number of Patients  Percentage (%)
Hypertension 57 25.3
Neuropsychiatric problems 50 22.2
ASHD 32 14.2

Gl problems 20 8.9
Musculoscletal Problems 17 7.6
COLD 13 5.8

No chronic disease 36 16

ASHD: Atherosclerotic hearth disease, Gi: Gastro intestinal,
COLD: Chronic Obstructive lung disease

Table 2. Drug groups; taken in the community dwelling

Percentage (%)
1. Cardiovascular agents 31
2. Neuropsychiatric drugs 12.5
3. Diuretics 9.6
4. Agents for GIS 7.7
5. For COLD 7.2
6. Analgesic agents 6
7. Peripheral vasodilatsr 6.8
8. Vitamins 4.8
9. Others 14.4

GIS: Gastrointestinal System COLD: Chronic obstructive lung
disease

most of them had hypertension and neuropsychiatric
problems (57; 25.3% of patients and 50; 22.2% of pa-
tients, respectively). Also, atherosclerotic heart disease
was the other common problem in these people (32
patients; 14.2% ). When the drugs were evaluated,
31% consumed drugs consist of cardiovascular agents
(Table 2). Neuropsychiatric drugs were second
(12.5%) and diuretics were third common used drug
groups. As shown by Table 4, cardiovascular agents
were Ca antagonists, digitalis, angiotensin converting
enzymes (ACE) inhibitors and nitrates. Most of the ne-
uropsychiatric drugs were anti-depressants, major
tranquilizers, anxiolytics, anti-parkinsonian drugs. The
average drug number for each patient was 3.4. Only
18 (21%) of them were not taking regular medication.
Almost 60% of people were taking average 3 or more
drugs and 25% of people were taking only 1 regular
drug in the community dwelling (Table 4). As shown
by Table 5, totally 29 (13%) people had inappropriate
medication, if the people who uses 3 or more drugs
was taken into consideration, this would be 26%. The
most common inappropriate drug use was the taking
same compound which have different trade names
(ACE inhibitors, Ca antagonists, bronchodilators, anti-
coagulant drugs). Furthermore, digitalis and K loosing

diuretics, ACE inhibitors and K sparing diuretics were
also potential dangerous combinations that need care-
ful regular blood test. The other dangerous drug inte-
ractions we found were prescribing of the two drug
that have opposite effect (negative inotropic and posi-
tive inotropic agents in patients with congestive heart
failure) and prescribing nonsteroidal antiinflammatory
drugs (NSAID) in patients with dyspepsia and peptic
ulcer. The average drug number for patient who had
inappropriate medication was 5 drug per day. Taking
NSAID was somewhat common particularly over the
counter (about 86 patients (38%) were taking NSAID
irregularly) but regular use was only 6%. Therefore, si-
de effects and potential drug interaction with NSAID
could be more than documented and expected adver-
se reactions.

Table 3. Average number of drugs for per patient.

Number of drugs Percentage (%)

25
14.8
18.2
16.0
13.8
5.8
-9 6.4

oUW N =

Table 4. Percentage of different cardiovascular agents; using it
the community dwelling

Drugs Percentage (%)
1. Ca Antagonists 20.8
2. Digoxin 19.3
3. ACE inhibitors 19.3
4. Nitrates 18.4
5. Anti-thrombotic agents 17.6
6. Alpha and Beta blockers 4.6

ACE: Angiotensin convérting enzymes

Table 5. Drug interactions that can be potential problems fi
adverse interaction

Number of Patients

Drugs, same compound but different

trade name 10
Peptic ucler, dyspepsia and NSAID 6
K sparing diuretic and ACE inhibitor 5
Congestive heart failure and negative

inotropic agents 4
Digoxin and K loosing diuretic 3
Oral anti-diabetic drug in chronic renal failure 1
NSAID: Non steroidal antiinflammatory drugs, AC

Angiotensin converting enzyme inhibitors.
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DISCUSSION

It was reported that the number of drugs taken by
older patients increases the adverse drug interaction
and reaction (1). When two or more drugs are taken
the potential for interaction is 6%, but the risk incre-
ases to 50% with five drugs and to 100% with eight
drugs. Since the drug induced illness are so difficult to
diagnose and often go undetected for long time, it sho-
uld be considered in any unexplained clinical situati-
on (4). In a study, it was shown that physicians presc-
‘ibe potentially dangerous inappropriate medications
or nearly one-quarter (23%) of all Americans age 65
ind older (2).

In our study, we found that 29 (13%) patients we-

e taking inappropriate medication in community
lwelling. The most common inappropriate drug use
5%) was receiving two same compound which have
lifferent trade name. If the people who did not take re-
:ular medication (21%) and take only one medication
25%) disregarded and only people who take 2 or mo-
e drugs were taken into consideration, this percenta-
e would be higher. The patients with inappropriate
1edication were using average 5 drugs per day. It
hows that polypharmacy is a common and potential
angerous problem in elderly people. it can be caused
y patient and physician factors. Patient factors are
1at the older patients self medicate with over the co-
nter drugs more frequently than the general adult po-
ulation. It is also quite common in elderly people to
ware their drugs with other people. On the other
and, overprescription is another important aspect of
1e problem. Some physicians tend to prescribe more
rugs for the elderly people to satisfy them.

Our study also shows that drug-drug interaction
creases with the number of drugs. This can be result
am lack of enough cooperation between doctors and
itients. Elderly patients are more likely to have two
‘escriptions for their diseases from different physici-
15. When the patients take many drugs, they get con-
sed about the medications and they take their medi-
tions incorrectly which also increases the risk of ad-

rse reactions. Besides, noncompliance to the the-

py is a very important cause of drug misuse in el-
tly people.

In most elderly patients, the dosages of the drugs
rre not arranged on grounds of age and renal functi-
s, routine adult doses were used. This does not me-
s elderly people must use very low dose of drugs, it
'ans, these patients should be prescribed lower do-

ses as a starting dosage and it should be gradually inc-
reased on the basis of renal functions and age related
changes on the drug metabolism (10).

Our study shows that drug overuse can cause
dangerous potential adverse drug reactions. These im-
portant reactions can be divided as; drug-drug reacti-
ons, drug-disease reactions, drug-alcohol reactions,
drug-nutrient reactions (5). All reactions must be con-
sidered when the prescriptions are written for elderly
patients. We found that 10 patients were using two sa-
me compounds with different trade names, 4 patients
were using two drugs that have opposite effect, 5 pati-
ents were using K sparing diuretic and ACE inhibitors,
3 patients were using K loosing diuretic and digitalis
which are good examples to the drug-drug reactions.
Also, the negative inotropic medication that was
prescribed for congestive heart failure (4 patients),
NSAI drugs in patients with dyspepsia and peptic ulcer
(6 patients) and oral antidiabetic drug (biguanid) in pa-
tient with chronic renal failure (one patient) are the
examples of the drug-disease interactions. Taken to-
gether, we found 29 patients (13%) with inappropriate
drug use in the community dwelling.

Aging, along with physiological changes like re-
nal functional, hepatic, body composition and Gl
changes are responsible for the most adverse drug re-
actions (7,8,9). All these alterations can effect the drug
metabolism in the several stages of drug metabolism li-
ke absorption, distribution, protein binding, biotrans-
formation and excretion.

In our group of patients NSAID seems to be less
taken than expected. But we reported only patients
who were taken regular NSAID. Therefore, it was un-
derestimated together with antacid drugs and other
possible over the counter drugs.

Taken together, it need to be underlined some im-
portant points.

- Older patients respond to drug doses that are lo-
wer than are used in younger people. So it must be ge-
neral rule for the geriatric prescriptions that start low
and go slow.

- Prescribe the fewest number of drugs possible.

- Periodically review the patient's medications,
and get rid of any unneeded or duplicated drugs.

- Became aware of the price of the medications.

As a result, because of the widespread practise of
polypharmacy in the elderly plus physiological chan-
ges with aging, there is an increased potential for drug
interactions. To avoid drug reactions, all considerati-
ons must be remembered and tried to write the safest
prescriptions.
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PLASMA FERRITIN LEVELS IN ACUTE MYOCARDIAL INFARCTION

Adalet Giirlek*** ¢ Miifit ispanoglu** ¢ Sim Kutlay* » Askin Seferoglu*e Dervis Oral****

SUMMARY

Free iron catalyzes free radical production, which generates a range of potent oxidants that can induce oxida-
tion of lipids. As serum ferritin partially reflects the iron stores in the body, high ferritin Jevel is postulated to reflect
a state of increased free radical generation. Qur study suggested that high ferritin levels must be atherogenic and pos-
sibly explain partially the sex difference in the incidence of Ischemic Heart Disease (IHD).

In this study lron Binding Capacity (IBC), ferritin and serum iron levels in 53 patients (40 male, 13 female) with
Acute Myocardial Infarction (AMI) are compared to those found in the control group (n=24; 12 male, 12 female). The
site of AMI was anterior wall in 34 and inferior wall in 19 patients (Forty of the patients and twelve of the control
group were male). The results of the two groups are compared according to sex. The serum feritin levels of forty male
patients with AMI were higher than those of male controls (p<0.001). In male patients with AM! serum IBC was lower
than those of male controls. The difference was not statistically significant (p>0.05). In female patients with AMI
serum iron and ferritin levels were higher than those of female controls. This was not also statistically significant
(p>0.05).

In female patients serum IBC was lower than the control group and the difference was statistically significant
(p<0.01). Coronary Angiography (CAG) was performed in 46 of these patients and “Multiple Vessel Disease” (MVD)
(Odds ratio=5) and Congestive Heart Failure (CHF) (Odds ratio=3.3) were seen more in patients who have high fer-

ritin levels.

partially the sex differences in the incidence of IHD.

Conclusion: This study suggests that high ferritin levels should be appreciated atherogenic and possibly explain

Key Words: Serum Iron, Iron Binding Capacity, Ferritin, Myocardial Infarction

Oxygen free medicals promote the oxidation of li-
pids, which have been postulated to be involved in the
development of athoresclerosis (1). This is supported
by the observed association between the titer of auto-
antibodies against oxidatively modified Low Density
Lipoprotein (LDL) and the progression of carotid athe-
rosclerosis in men (2). In concordance with this the-
ory, the levels of antioxidant vitamins, especially E,
have been shown to be inversely relate to the inciden-
ce of ischemic heart disease (3-6). In a recent study by
Salonen et al, the level of serum ferritin was suggested
to be an independent risk factor for coronary heart di-
sease (7).

Free iron catalyzes free radical production, which
generates a range of potent oxidants that can induce

* Ankara University, Medical Faculty, Internal Medicine
Y

oxidation of lipids. Free radical production and lipid
peroxidation could ke prevented by the iron-chaleting
agent desferrooxamin (8-11). The relation of high iron
stores and coronary heart disease was first suggested
by Sullivan, to explain the heart disease risk in sex dif-
ferences (12). Premenopausal, women have much lo-
wer iron stores than men of the same age because of
regular biood loss through menstruation.

In most of the previous studies the three parame-
ters of iron metabolism, serum ferritin, TIBC and iron
were not studied all together.

In this study we have calculated the established
major risk factors for CHD including Total Serum Cho-
lesterol (-CHL), High Density Lipoprotein Cholesterol
(HDL-CHL) Triglycerides (TG), Blood Pressure (BP),
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Smoking, Serum ferritin levels, TIBC and iron levels in
53 patient during AML.

METHODS

53 patients, (40 men, 13 women) who are admit-
ted to Ankara University Medical Faculty, Cardiology
Department with AM, are included in this study. 34 of
these patients had anterior wall and 19 inferior wall
AMI. Mean age for men were 57.8+13.9 years and for
women 63.4£8.8 years. In this study 24 healthy per-
sons (12 men, 12 women) were taken as the control
group. The mean age for control group were between
22-58 (men 36+8, women 29+7). After a fasting peri-
od of 12 hours, blood samples were taken from the pa-
tients for serum iron, ferritin levels and TIBC in the ad-
mittance of 12 and 48 hours of AMI. Serum iron and
TIBC is established by using Pointe Scientific Kit. Fer-
ritin level is established in Endocrinology laboratory
by chemiluminescent immunometric method. Normal
ferritin levels are accepted for men 19-370 ng/ml and
for women 9-120 ng/ml.

Because Serum lIron, IBC and ferritin levels for
men and women are changeable these values are
compared in patients of the same gender.

Total cholesterol was determined by a chemical
colorimetic method and TC fluorometrically. HDL-
CHL was determined by the heparin manganese met-
hod. The other risk factors of the patients (Hypertensi-
on in the story, Diabetes Mellitus, Smoking, Family
history} are searched. One month later after AMI,
stress test is performed to the patients. Coronary Angi-
ography is performed to 46 patients who had abnor-
mal stress test and still had angina in spite of medical
treatment.

Mann-Whitney U test is established to asses the
statistical outcomes. Odds ratio is calculated for male
and female patients in evaluating Hypertension (HT),
Diabetes Mellitus (DM), family history and smoking.

RESULTS

Clinical significance of the patients and labora-
tory findings are shown in Table 1. Serum ferritin le-
vels in male patients with AMI were 232.97+175.17
ng/ml and 62.20+37.39 ng/ml in male controls. This
difference was found very important statistically
(p<0.001) (Table 2). Serum ferritin levels in female pa-
tients with AMI were 101.53+85.81 ng/ml and
55.70+21.20ng/ml in female controls (p>0.05). When

Table 1: Clinical significance of the patients and laboratory findigs

Men n=40 Women n=13 Odds Ratio P value
Age 55.55+12.97 62.61+8.8
HT 8 3 13.3
DM 6 3 1.7
Smoking 27 1 24.9
Family History 9 3 1.03
Systolic B.P. 113.75 133.84
Diastolic B.P. 75 82.30
HF 24 4 3.34
MVD 21 2 5 p<0.05
Tot. Chol. 203.32+49.95 219.53+39.55 NS
HDL-Chol. 37.27+£9.12 33.61£11.36 NS
LDL-Chol. 159.70x25.65 126.70+£32.46 p<0.01
TG 148.82+61.65
NS: Not Significant, HT: Hypertension, DM: Diabetes Mellitus, B.P.: Blood Pressure, HF: Heart Failure,
MVD: Multiple Vessel Disease, Chol: Cholesteral, TG: Triglyceride
Coronary Angiography is performed to 36 male and 10 female patients.
Table 2: Serum iron, ferritin [evels and total iron binding capacity (TIBC) in the study group and controls.

Men n=40 Control n=10 P value Women n=13 Control n=10 P Value

Serum lron 99.67+51.16 71.30£11.97 N.S. 96.53+31.14 75.60+11.53 N.S.
Serrum Ferritin 2329717517 62.20+37.39 p<0.001 101.53+85.81 55.70x21.20 N.S.
TIBC 148.17+56.72 170.10+56.31 NS 175.53+61.61 282.60+£82.82 p<0.01
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ferritin levels of male and female patients are compa-
red, ferritin levels of males found higher (p<0.01). Se-
rum iron level in male patients with AMI were
99.67+51.16 mg/d1 and 71.30£11.97 mg/dl in male
controls. This difference was meaningless statistically
(p>0.05). Serum iron level in female patients with AMI
was 96.53x31.14 mg/dl and higher comparing to the
female controls (75.60+11.53 mg/dl) also was not sig-
nificant statistically (p>0.05).

In male patients with AMI I[TBC was
148.17+56.72 mg/dl and 170.10+£56.31 mg/dl in
control group (p>0.05).

In female patients TIBC was 175.53+61.61 mg/dl
and in female controls 282.60+82.82 mg/d| (p<0.01)
(Table 2).

When the other risk factors are searched, HT and
DM were found more in female patients (odds ratio
13.3 and 1.7), smoking and family history in male pa-
tients (odds ratio 24.9 and 1.03). T-CHL, HDL-CHL
and TG levels were very similar in genders and sho-
wed no significant difference. But LDL was higher in
male patients (p<0.01). During the clinical follow-up
Sysolic and Diastolic BP was found higher in male pa-
tients (113.75 mmHg versus 133.84 mmHg. and 75
mmHg versus 82.30 mmHg). CHF was found more in
males (odds ratio 3.34). In CAG multivessel disease
was more in male patients (p<0.05).

DISCUSSION

In some recent studies serum ferritin level was
suggested to be an independent risk factor for CHD
{7,8,12,16). Free iron catalyzes the generation of free
radicals as serum ferritin partially reflects. The iron sto-
res in the body, high ferritin was postulated to reflect
a state of increased free radical generation (8).

Free iron catalyzes free radical production which
generates a range of potent oxidants that can incude
oxidation of lipids (8-11). The oxidation of LDL is tho-
ught to occur mostly in the subendothelial layer of the
arteries prone to atherosclerosis (17). Atherosletoric le-
sion have recently been shown to be rich in both iron
and copper and the crater from these lesion was found
to induce lipid peroxidation that was inhibited by the
iron chelater desforrioxamine (12,18-21).

The association of high iron stores and CHD was
first suggested by Sullivan JL to explain the gender dif-
ferences (12).

Premenopausal women have much lower iron
stores than men of the same age because of regular
blood loss during menstruation period (21).

In the previous studies Serum fron and TIBC was
calculated but ferritin was not. Preliminary resuits ha-
ve been published regarding the role of iron parame-
teres in CHD in the United States by Stampfer and co-
workers (14). They did’'nt detect any correlation bet-
ween ferritin and risk of Myocardial Infarction (M). In
the most of previous studies the three parameters in
iron metabolism (iron, TIBC and ferritin) were not eva-
luated together. Different results are established in the
later studies. Some of the authors had found relation
between AM! and serum ferritin level (7,8,12,16) but
some not (6,13,14,15).

In our study serum ferritin level is found in male
patients with AMI twice comparing to the female ones
(p<0.01). Because the ferritin level differs in male and
female patients, the levels are compared between ma-
le patients and male controls, female patients and fe-
male controls.

We have found serum ferritin level high in male
patients with AMI comparing to the male controls
(p<0.001).

Fuchs D and coworkers had concluded that high
stored iron levels as assessed by elevated serum ferri-
tin may result from chronic inflammatory processes
(22). But it is unlikely that the observed association
between serum ferritin concentration and the risk of
AMI would have been produced by the dependence of
serum ferritin on_inflammation or an macrophage ac-
tivation (12,13,23).

When the serum iron levels of male and female
patients with AMI was compared to the control group
the result was not significant (NS).

The serum iron binding capacity might be a more
reliable predictor of this accumulation of free iron in
the vessel wall than the total iron in the vessel and Li-
ao found no relation between TIBC and the incidence
of Ml (24).

In our study TIBC levels showed no significance
between male patients with AMl and male controls,
but was lower in female patients comparing to the fe-
male controls (p<0.01). So we suggest that TIBC is va-
luable comparing to serum iron in AMI.

When the other risk factors are considered we ob-
served DM and HT more in female patients (odds ratio
1.3 and 13.3). We also found that smoking was more in
male patients comparing to female ones (odds ratio
24.9). In some studies it is concluded that ferritin incre-
asses LDL oxidation (18-21). We have found in our
study LDL high in male patients comparing to females
(p<0.01). CAG is performed to 36 male and 10 female
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patients who had abnormal stress test and who still had
post Ml angina. We observed multivessel disease
{p<0.05) and CHF more in male patients (oss ratio= 3.3).
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LOW SENSITIVITY OF THE ELECTROCARDIOGRAM IN DIAGNOSIS OF
HYPERTENSIVE LEFT VENTRICULAR HYPERTROPHY

Zehra Golbagi* o Yusuf Selcoki** ¢ Vasfi Ulusoy*

SUMMARY

Clinical recognition of hypertensive cardiac involvement depends primarily an the use of noninvasive methods.
Although electrocardiography is the usual method of identifying left ventricular hypertrophy on routine evaluations,
the electrocardiogram detects only a small percentage of the instances of left ventricular hypertrophy that are docu-
mented by echocardiograms. This study investigated the diagnostic accuracy of Romhilt-Estes criteria in diagnosing
left ventricular hypertrophy in hypertensive patients and to assess the impact of age, sex, blood pressure level, and
patterns of left ventricular geometry on the diagnostic accuracy of electrocardiography for detecting left ventricular
hypertrophy. Of the 169 hypertensive subjects, electrocardiographic left ventricular hypertrophy was present in 26
(15 %). The overall sensitivity of the Romhilt - Estes criteria in the diagnosis of left ventricular hypertrophy was 26%,
spesificity was 96% and overall diagnostic accuracy was 55%. In conclusion, we found that the sensitivity of elect-
rocardiography for left ventricular hypertrophy was low, even when blood pressure level, age, sex, and patterns of

left ventricular geomelry were taken into consideration.
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Because of its low cost and broad availability,
electrocardiography (ECG) is currently recommended
as the routine test to detect left ventricular hypertrophy
(LVH) in all subjects with high blood pressure (1). Its
major disadvantage is its low sensitivity; it identified
LVH in only a small percentage of patients with mild
to moderate hypertension who showed evidence of
probable or definite LVH on echocardiography (2- 5).
Despite this, the presence of electrocardiographic
LVH has been associated with a twofold increase in
mortality from cardiovascular disease over that resul-
ting from hypertension alone (6). The purpose of this
study was to determine the diagnostic accuracy of
Rombhilt-Estes criteria in diagnosing LVH in hyperten-
sive patients and to assess the impact of age, sex, blo-
od pressure level, and patterns of left ventricular ge-
ometry on the diagnostic accuracy of ECG for detec-
ting LVH.

METHODS

Data were obtained from 169 patients with bor-
derline to severe essential hypertension and 40 normal

subjects. The study population consisted of 169 pati-
ent with essential hypertension who were referred 2
dimensional and Doppler echocardiographic studies
at our institute between july to December 1995. The
eligibility criteria were as follows: no evidence of se-
condary causes of hypertension; no evidence of diabe-
tes mellitus; no history or physical or electrocardiog-
raphic signs of valvular, primary myocardial, or coro-
nary artery disease; no previous treatment with digita-
flis. In addition, subjects with complete bundle branch
block, atrial fibrillation, and Wolff-Parkinson- White
syndrome were excluded from the analysis. There we-
re 106 women and 63 men, ranging in age from 23 to
80 years (mean = SD 55 = 10).

Blood pressure measurement used in the study
were taken with a mercury sphygmomanometer at the
time of echocardiography with the patient supine.

ECG were recorded using commercially available
a standart machine. All ECG were read according to
the Romhilt - Estes criteria (7) by two independent in-
vestigators (Romhilt-Estes point score 24).

Echocardiographic examinations were performed
using a Toshiba 140 A recorder with a 3.75 MHz
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Table 1: Sensitivity, specificity and overall diagnostic accuracy of electrocardiographic Romhilt-Estes criteria in the diagnosis of left

ventricular hypertrophy

Age (years) Sex Diastolic blood pressure Systolic blood pressure
(mmHg) (mmHg)
All <55 255 Women Male 90-104 105-114 2115 140-159  160-179 2180
patients (n=66) (n=103) (106) (n=63)| (n=107) {n=25) (n=37) {n=33) (n=56) (n=80)
(n=169)
Sensitivity 26 32 24 17 38+ 15 14 8 20 12 25
Specificity 96 97 98 98 92 93 100 92 100 100 90
Overall 55 64 58 58 60 36 52 32 64 59 50
diagnostic
accuracy
Values are expressed as%. * p<0.01 versus vomen.
transducer. Measurements were taken at or just below RESULTS

the tip of the mitral valve. Left ventricular internal di-
mension and septal and posterior wall thicknesses we-
re measured at end- diastole and end- systole, accor-
ding to the American Society of Echocardiography gu-
idelines (8). Left ventricular mass was calculated using
Reicheck and Devereux formula (9):

Left ventricular mass (g)= 1.04 [(LVID +PWT +
IVST) 3 - (LVID) 3] - 13.6 where LVID is the left vent-
ricular diastolic diameter, PWT the posterior wall
thickness and 1VST the interventricular septum thick-
ness. This calculation was corrected for body surface
area (left ventricular mass index). Relative wall thick-
ness was measured at end diastole as the ratio of 2x
(posterior wall thickness / internal dimensions). Pat-
terns of left ventricular anatomic adaptation to hyper-
tension were identified by categorizing patients accor-
ding to values of left ventricular mass index and rela-
tive wall thickness. The echocardiographic criterion of
left ventricular hypertrophy was a left ventricular mass
index =2110g/m? (female) and >134g/m?2 (male) (10). A
partition value of 0.45 relative wall thickness was used
for both men and women. Four different patterns of
left ventricular anatomic adaptation to hypertension
were identified by categorizing patients according to
values of relative wall thickness and left ventricular
mass index (11). Elevated relative wall thickness with
increased mass index identified the presence of con-
centric as opposed to eccentric hypertrophy and in the
presence of normal left ventricular mass identified
concentric left ventricular remodeling.

There were 90 (53%) patients with echocardiog-
raphic left ventricular hypertrophy, 53 women, 37
men. Of the 169 hypertensive subjects, electrocardi-
ographic left ventricular hypertrophy was present in
26 (15 %). The overall sensitivity of the Romhilt - Es-
tes criteria in the diagnosis of left ventricular hypert-
rophy was 26%, spesificity was 96% and overal! diag-
nostic accuracy was 55% (Table 1). When patients
were subdivided according to age, sex and blood pres-
sure levels, no significant differences were found ex-
cept for men. The sensitivity of ECG were higher in
men than in women. Among hypertensive patients, left
ventricular mass index and relative wall thickness we-
re normal in 25%, whereas 41% had concentric
hypertrophy (increase in both variables), 22% had inc-
reased relative wall thickness with normal ventricular
mass (“concentric remodeling’’) and only 12% had
increased mass with normal relative wall thickness
{eccentric hypertophy). Of the 69 patients with con-
centric left ventricular hypertrophy, electrocardiograp-
hic left ventricular hypertrophy was present in 20,
whereas in 21 patients with eccentric left ventricular
hypertrophy, electrocardiographic left ventricular
hypertrophy was present in 3.

Of the 40 normal subjects, only one patients had
electrocardiographic left ventricular hypertrophy
(Rombhilt -Estes point score is equal 4), but had no ec-
hocardiographic LVH.
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DISCUSSION

Several epidemiologic studies have demonstrated
that left ventricular hypertrophy is an independent and
important risk factor (12-15). A large number of studi-
es concerning the relation between electrocardiog-
raphy and left ventricular mass have been published in
the literature. Before the introduction of echocardiog-
raphic studies, Rombhilt-Estes criteria-were determined
at autopsy to be the most accurate in diagnosing left
ventricular hypertrophy (7). Many echocardiographic
studies have found electrocardiographic criteria to ha-
ve low sensitivity (16-20%), although specificity
(>90%) is resonable (16). In this study, we used Rom-
hilt-Estes criteria’ for diagnosis of left ventricular
hypertrophy. In 169 patients studied at our institution,
sensitivity of the Romhilt -Estes criteia for left ventricu-
lar hypertrophy was 26%, specificity was 96%, and
overall diagnostic accuracy was 55%. Neither age nor
blood pressure level affected the ability of electrocar-
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HIGH DOSE INTRAVENOUS IMMUNOGLOBULIN (IVIG)
TREATMENT IN PATIENTS WITH LUPUS NEPHRITIS
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SUMMARY

High dose intravenous immunoglobulins (IVIG) have become an important treatment modality for some immu-
ne mediated diseases. We investigated the effect of high dose IVIG in systemic lupus erythematosus (SLE).

Eight patients with active renal involvement disease (all of them female, mean age; 25.8 + 8.1, mean disease
duration; 30.5 + 16.1 months) were given 400 mg /kg /day 4. generation IVIG preparation (Octagam. Octapharma,
Pharmazeutika Wien, Austria) during the days 1 to 5 and 21 to 25. Overall disease activity was measured by the
SLAM scare. The measured systemic lupus activity was declined from 19.0 to 4.38 (p<0.001). After injtiation of the-
rapy a decline in ds DNA antibodies and proteinuria was observed in mast patients (p<0.05, p<0.05 respectively).
Complemant 3 protein was increased, where complemant 4 protein was not affected (p<0.05 and p>0.05, respecti-
vely). Signs and symptoms of arthralgia. carditis, nephritis, myalgia, pleurisy and thrombocytopenia were improved.
The treatment was well tolerated, except broncospasm in one patient. In conclusion, IVIG therapy has beneficial ef-

fects in active SLE patients with renal involvement.

Key Words: Intravenous immunoglubulin treatment, Systemic Lupus Erythematosus

Recently, IVIG has increasingly been used in the
treatment of a large number of autoimmune and syste-
mic inflammatory diseases (1-3). Some of these dise-
ases are mediated by autoantibodies, others are beli-
eved to be dependent on autoreactive T cells; for so-
me diseases, the autoimmune origine is only presump-
tive. The mode of action of IVIG in regulating autoan-
tibody responses and in autoimmune diseases are still
unclear. The immunomodulatory effects of (VIG are
postulated to result from several possible complex in-
teractions that ultimately have the capacity to down-
regulate dysfunctional immune responses. These inc-
jude: interference with Fc receptor function; down-re-
gulation of antibody production through Fc receptor
interactions; alterations in T cell subsets and T cell
function; inhibition of inflammatory mediator release;
inhibition of complement-mediated cytolysis; solubili-
zation of immune complexes and regulation idiotype
and anti-idiotype antibodies (4-8).

Current therapies for SLE include the use of corti-
costeroids and immunosuppressive drugs for those pa-
iients with more serious forms of the illness. Although
here are numerous case reports claiming the efficacy

of IVIG in the treatment of diverse manifestations, the-
re are no randomized controlled trialsuntil yet. The
therapeutic application of IVIG has been reported in a
variety of SLE-associated immune cytopenias (9,10),
the psychosis secondary to SLE (11), Kawasaki disease
(12), Churg-Strauss syndrome (13), Guillain-Barre
syndrome (14) and dermatomyositis (15).

The aim of this study is to investigate the effect of
high dose IVIG on various organ manifestations (espe-
cially renal) and serological variables in systemic lu-
pus erythematosus.

MATERIALS AND METHODS

Treatment and outpatient follow ups were perfor-
med in the Department of Immunology, Medical
School of Ankara, ibn-i Sina Hospital. Eight patients
with active renal involvement disease (all of them fe-
male, mean age was 25.8 = 8.1, mean disease durati-
on was 30.5 = 16.1 months) were enrolled in the
study. They full filled the American Rheumatism Asso-
ciation, criteria for the classification of SLE 1982 (16).
All patjents had clinically active SLE and they were
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refractory to conventional corticosteroid and/or immu-
nosuppressive therapy. One patient had pneumonia
addition to SLE. The manifestations were fever (8/8),
arthritis (3/8 ), malar rash (7/8), cutaneous vasculitis
(1/8), lymphadenopathy (2/8), hepatosplenomegaly
(4/8), pleuritis (5/8), pericarditis (5/8), myalgia (6/8),
lupus nephritis (8/8), Raynaud’s phenomenon (4/8),
psychosis (2/8), depression (2/8).

The following laboratory studies were performed
for all patients: erythrocyte sedimentation rate (ESR),
red blood cell, white blood cell and platelet counts,
blood urea (BUN), serum creatinine, creatinine cle-
arance, urinary proteins, C3 and C4 components, se-
rum IgG, IgA and IgM levels and antinuclear antibodi-
es (using by Hep 2 cell substrate, Promesan, Milano,
italy). Anti-ds DNA was analysed by Farr assay. All pa-
tients were tested for B and C hepatitis and HIV infec-
tions before and during IVIG therapy.

Renal biopsy were performed to all patients befo-
re the study and renal involvement was detected in all
of them. In the majority of renal biopsy speciemens,
diffuse proliferative glomerulonephritis (GN) (n=4)
was demonstrated. Three patients had membranous
GN and 1 had focal proliferative GN. The patients
with lupus nephritis were considered to have active
nephritis with the presence of abnormal urinary sedi-
ment, including hematuria and/or cellular casts, ab-
normal proteinuria (>0.5gr/day) and deteriorating re-
nal function. None of the patients had hypertension
and creatinine clearance were within normal limits.

Overall disease activity was measured in each pa-
tient before, during and after IVIG treatment, by SLAM
score (17). Twenty-five symptoms and organ manifes-
tations and 7 nonimmunologic laboratory variables
were evaluated according to SLAM score.

All patients were given 400 mg /kg /day 4. gene-
ration IVIG preparation (Octagam. Octapharma, Phar-
mazeutika Wien, Austria) in each of 5 consecutive
days of each month, for a six month period. Concomi-
tant therapy was consisted of prednisolone for all pati-
ents (dosage range 10-30 mg/day). Clinical and labo-
ratory data were assessed every month. Possible side
effects were carefully assessed during and after each
infusion. :

Statistical analysis; Initial clinical and serological
data of 8 patients were compared with corresponding
values after therapy, and the significance was checked
by using the Wilcoxon test for paired samples.

RESULTS

An improvement in clinical symptoms was obser-
ved in all patients after three cycles of therapy. The cli-
nical findings, before and after IVIG therapy are shown
in Table 1. The mean score of disease activity was sig-
nificantly reduced during the course of therapy from
19.0 £ 5.9 (12-26) to 4.3 = 2.4 (2-10) by the 6th month
(p<0.001).

No significant changes in hemoglobin values we-
re observed. The mean pretreatment and post treat-
ment were as follows; hemoglobin values were 9.64 +
2.14 g/l and 10.54 £ 1.76 g/l. The mean platelet and
leukocyte counts were increased to 280875 =
56273/mm3 and 6075 + 1351/mm3 after IVIG therapy
respectively (p<0.05 and p<0.01). No significant
changes in BUN, serum creatinine levels and creatini-
ne clearance were observed. Urinary proteins decre-
ased from 2.22 + 1.07 gr/L to 0.65 = 0.85 gr/L
(p<0.01). Serum C3 level was significantly increased
from 0.25 + 0.14 gr/L to 0.60 = 0.28 gr/L (p<0.05).
IVIG therapy had little effect on serum C4 level
(p>0.05). A significant decrease in the anti-ds DNA ti-
ter was documented after IVIG therapy (p<0.05). The
above results are shown in Table 2.

All patients were negative for B and C hepatitis
and HIV infections. IVIG therapy was generally well
tolerated in all patients. Three patients experienced fa-
cial flushing and headache. During the 6% infusion
one patient suffered from broncospasm.

DISCUSSION

Systemic lupus erythematosus is a chronic auto-
immune disorder with unknown aetiology characteri-
zed by the presence of B cell activation and autoanti-
bodies production. SLE is a multisystemic disease.

Tahle 1: The Clinical findings of all patients, before and after

IVIG therapy
Before therapy After therapy
Fever 8/8 -
Alopecia 8/8 6/8
Rash 7/8 3/8
Pericarditis 5/8 -
Pleurisy 5/8 =
Raynaud’s phenomenon 4/8 4/8
Hepatosplenomegaly 4/8 1/8
Neurological involvement 4/8 4/8
Arthritis 3/8 -
Lympadenopathy 2/8 1/8
Cutaneous vasculitis 1/8 -
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Table 2: The laboratory findings and SLAM score of all patients, before and after IVIG therapy
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Before therapy After therapy

(mean value) (mean value) p
SLAM Score 19.0£5.9 43+2.4 p<0.001
Hemoglobin g/L 9.64+2.14 10.54+1.76 P>0.05
Platelet count/mm3 13700089493 280875+56273 p<0.05
Leukocyte count/mm?3 3673+1684 6075+1351 p<0.01
C3 level gr/L 0.25+0.14 0.60+0.28 p<0.05
C4 level gr/L 0.18+0.12 0.24+0.15 P>0.05
Anti-ds DNA level IU/ml 97.63159.35 16.68+15.82 p<0.05
Proteinuria g/day 2.22+1.07 0.65+0.85 p<0.01

Drugs used currently for SLE such as corticosteroids
and cytotoxic agents have serious side effects when
used in higher doses recommended for life threatening
disease.

The efficiency of IVIG in the treatment of patients
with SLE has already been demonstrated (10,18-21). it
is suggested that {VIG modulates macrophage-T cell
function and increases suppressor T cell function (22,
23). The therapeutic application of IVIG has been re-
ported in a variety of SLE-associated immune cytope-
nias (20,24,25) and life threatening situations (26). Du-
ring IVIG therapy, it has been reported that transient
neutropenia developed in patients with SLE (27,28).
The therapeutic response has generally been transient,
but prolonged remission has occasionally been repor-
ted (29). IVIG has also been reported to be corticoste-
roid-sparing in the treatment of serositis and cutaneous
vasculitis in SLE and to be succesfull in SLE with ce-
rebritis (11,18,20,26,30-32 ). Severe pulmonary and
pleural manifestations have also been reported to po-
sitively respond to IVIG therapy (24,26). In our study
we found that therapy continued with IVIG might
control the disease, as the majority of our patients sho-
wed a regression of fever, skin rash, arthritis, as well as
the regression of pericarditis and pleurisy, hepato-
splenomegaly, cutaneous vasculitis, renal abnormaliti-
es, leucopenia, thrombocytopenia and anti-ds DNA
antibody levels. However we did not observe positive
response to Raynaud’s phenomenon and neurological
involvement. There are some studies showing the suc-
cesfull use of IVIG therapy psychosis secondary to SLE
(11,20).

It has been reported that IVIG therapy is not bene-
ficial in all SLE patients. Variations in the pharmacolo-
gic preparations of IVIG also may influence the outco-
me. Several groups have reported a worsening of pro-

teinuria in patients with SLE who were treated with
IVIG (20, 33) especially including sucrose or glucose
as stabilizers (34). We used IVIG ( Octagam, Octap-
harma ) which consisted of maltose as stabilizers. In
our study, we observed significantly reduced proteinu-
ria and haematuria in all our SLE patients with renal
involvement. Renal functions were stable during
monthly IVIG infusions. It is reported in some cases
that a frequent increase in disease activity could be se-
en in a few weeks or months after the last IVIG infusi-
on {9,35). In our study, only one patient attented with
increased disease activity after 15 days from the last
infusion, but there was no deterioration in renal func-
tion.

Lin et al. (36) have demostrated that glomerular
deposits containing immune complexes can be solub-
lized in tissue sections obtained from SLE patients
when incubated with human IgG. They observed a
decreased proteinuria and circulating immune comp-
lexes with short courses of IVIG. This phenomenon co-
uld explain the improvement in renal function obser-
ved in our patients during the six months of therapy
with IVIG.

IVIG therapy did not cause important side effects.
In addition, it proved to be effective in suppressing di-
sease activity. Furthermore, the dose of corticostero-
id therapy was progressively reduced. This therapy is
not only extremely expensive but also its longterm ef-
fects is not known. IVIG therapy can be used when
corticosteroids or cytostatic are ineffective contrindi-
cated or in patients with accompanying infections or
those who are pregnant. [VIG had beneficial effects
in active SLE patients with renal involvement. Further
investigations are needed to show the efficiency of
IVIG therapy in active SLE patients with renal involve-
ment.
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SUMMARY
A retrospective analysis was made of 45 patients admitted from January 1984 to 1996.
34 patients were male and 1 1 were female, yielding an overall sex ratio of 3:1. The age at diagnosis was younger
than 30 days in 14 neonates (31%), 1 month to 1 year in 11 infants (24%), and older than 1 year in 20 children (45%).
Associated abnormalities were seen in 6 cases (13%) including Down syndrome in four, VSD+PS+situs inver-

sus and VSD+ASD in one case.

Clinical presentation in HD included constipation, abdominal distantion, failure to thrive, billious vamitting,
fecal soiling and encopresis. Delayed passage of meconium in 48 hours of life was the cardinal symptom in neonates.

Hirschsprung enteracolitis occurred in four cases.

Definitive operations were performed in 41 infants and children. Modified Duhamel procedure was used in 21
patients. Fight patients underwent anorectal myectomy, seven patients underwent Swenson operation and five

patients underwent Soave-Boley operation.

Follow up evaluation was performed monthly for the first 3 months, every 3 months for 1 year and every 6
months thereafter until normal bowel function was achieved. Normal bowel function was defined as bowel move-

ment 2 to 3 times a day without soling.

Key Words: Hirschsprung disease, Diagnosis, Treatment

Hirschsprung disease (HD) is still a diagnostic
1allenge to the pediatrician and pediatric surgeon
nce the classical description of congenital agangli-
vic megacolon reported by Harald Hirschsprung in
386 (1). HD is a relatively common cause of intesti-
il obstruction in neonates. Swenson and Bill reported
aew surgical treatment of HD in 1948. Modifications
id new interventions have been described by Duha-
el and Soave (2). Each procedure appears to be equ-
y effective in correcting the disease, but the result is
ssely related to the skill of the surgeon as well as sur-
:al procedures (3).

Diagnosis and surgical treatment of HD are now
il established, but there are still some problems in
» diagnosis and management of this disease, particu-
y in neonates (4).

HD is characterized by an absence of ganglion

Is in the distal bowel beginning at the internal sfinc-
and extending proximally for varying distances.
> aganglionosis is confined to the rectosigmoid in

75% patients, the splenic flexure, or transverse colon
in 17%, and the total colon along with a short segment
of terminal ileum in 8% (3,4). Total intestinal agangli-
onosis with absence of ganglion cells from duedonum
to the rectum is the rarest form of HD (5,6). The inci-
dence of HD is estimated to be 1 in 5000 live births
(4,6).

The aim of this study is to review the clinical fe-
atures and management of HD, to obtain the reason of
late admition and to correspond different diagnostic
and surgical techniques.

MATERIALS AND METHODS

Medical records of 45 patients were reviewed for
presenting symptoms and signs, demography. The
existance of associated abnormalities, types of them
were examined. The diagnostic procedures were clas-
sified, all roentgenograms and histopathological speci-
mens were examined and corresponded with eachot-
her. The type of operative techniques were reviewed
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and evaluated according to the results and complica-
tions.

RESULTS

A number of 45 cases were coliected in this study,
34 patients were male and 11 were female, yielding
an overall sex ratio of 3:1. The age at diagnosis was
younger than 30 days in 14 neonates (31%), one
month to one year in 11 infants (24%), and older than
one year in 20 children (45%) (Fig. 1).

The diagnosis was made mostly with full - thick-
ness rectal biopsies and colonography (Fig. 2, Table 1).

Aganglionosis was confined to the rectosigmoid
in 37 (82%) patients, the splenic flexure, or transverse
colon in 6 (13%), and the total colon with variable ex-
tension into small bowel in 2 (5%) cases.

Associated abnormalities were seen in 6 cases
{13%) including Down syndrome in four, VSD+PS+si-
tus inversus and VSD+ASD in one case.

Clinical presentation in HD included constipati-
on, abdominal distantion, delayed passage of meconi-
um, failure to thrive, vomitting, fecal soiling and en-
copresis (Table 2).

Hirschsprung enterocolitis occurred in four cases.

The use of colostomy or enterostomy before the
procedure was selected by age at initial presentation.
All except two patients had prelimenary colostomy or
ileostomy. Definitive operations were performed in 41
infants and children. Modified Duhamel procedure
was used in 27 patients. Eight patients underwent ano-
rectal myectomy, seven patients underwent Swenson
operation and five patients underwent Soave-Boley
operation (Fig. 3). Three patients (10%) died before
their definitive operation. One patient refused for his
definitive operation

Twentyfive postoperative complications occured
in 17 patients (Fig. 3). Nine intestinal obstructions, fo-
ur anal incontinances, three postoperative enterocoli-
tis, two anastomotic leakages, two postoperative her-
niation, two stenosis, one intra-abdominal haemorage,
one rectourethral fistula and one invagination. There
were six deaths in the entire group of 45 patients. Five
occured in the neonatal and infant group. The causes
of death were sepsis, and respiratory insufficiency.

DISCUSSION

HD is a neurogenic form of intestinal obstruction
that still remains a cause of morbidity and mortality.
The absence of parasympathetic ganglion cells in both

> 12 Month 45%

Fig. 1: The age at diagnosis was younger than 30 days in 14
neonates (31%), one month to one year in 11 infants
(24%), and older than one year in 20 children (45%).

A

Fig. 2: Barium enema of a 4 month old male patient with
Hirschsprung Disease. Proximal dilatation and distal
contraction of the bowel.

the myenteric and submucosal plexuses of the bowel
leads to an inappropiate interplay between parasym-
pathetic and sympathetic autonomic innervation. This
results in poor colonic propulsion in the involved ho-
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Table 1: Findings at full thickness rectal biopsies and colono-
graphies in HD

Full Thickness Neonate Infant Children
Rectal Biopsy 0-1 Month  2-12 Month > 12 Month
Ganglion () 14 10 18
Deg. Ganglion - 2 4
Neural Hypertrophy 3 4 4
Colonography 6 3 5
Specific

Colonography 8 8 17
Non-Specific

Table 2: Presenting signs and syptoms‘in HD

Signs and Neonate Infant Children
Symptoms 0-28 Days 1-12 Month > 12 Month
Delayed Passage 13 4 4

of Meconium

Abdominal Distansion 12 8 6
Bilious Vomitting 10 3 4
Failure to Thrive 3 2 7
Constipation 3 6 13
Fecal Soiling 1 4
Encopresis - - 4

wel segment and the inability to relax the internal
sphicter (2). In large series of patients with neuronal
intestinal malformations which includes classical
aganglionosis, hypoganglionosis, neuronal intestinal

25-
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ig. 3: Surgical proedures in HD.

dysplasia type A and B, immaturity of ganglion cells
and not classifiable dysganglionosis, it was found that
only one fourth suffers from HD (7).

Swenson and associates observed a male prodo-
minance (80%), full - term infants {(95%), a familial oc-
currence (7.8%), and a increased incidence of Down
syndrome (3.2%) (8). The present study confirmed
many previously reported demographic parameter; the
male predominance and more frequent presence of
rectosigmoid occurrence (3,4). Threugh colonic total
aganglionosis was not detected, total colonic agangli-
onosis with extension into the small bowel was detec-
ted in two cases in this study.

Family history has been reported in 3% to 17% of
HD cases, especially with total aganglionosis and in
female patients (1,3). However, there was no family
history in this study.

Down syndrome is the most frequently reported
chromosomal abnormality and occurs in 3% to 9% of
patients with HD (2,3,4). This incidence is well above
the accepted frequency of 1 in 600 live births in the
general population (8). In this study four (9%) out of 45
studied cases had Down syndrome.

Associated abnormalities are generally reported
to be between 11% and 22% (3,4) In this study, 6 pa-
tients (13%) had 3 various abnormalities.

Enterocolitis remains the most serious complicati-
on of HD. The reported incidence of enterocolitis ran-
ges from 7.2 to 19.8%(11). Enterocolitis occurred in
four (9%) cases. One patient died on 3 month old age
before his definitive operation due to inadequate ho-

Table 3: Postoperative complications in surgical procedures

Complications (25) Duhamel Swenson Soave-Boley
Intestinal Obstruction (9) 6 2 1
Anal Incontinance (4) 1 2 1
P.O. Enterocolitis (3) 2 1 -
Anastomotic Leak (2) 1 1 -
P.O. Hernia (2) 1 1 -
Stenosis (2) - - 2

Recto-Uretlral
Fistula (1) - 1 -

Internal Haemorage (1) - 1 -

Invaginatin (1) 1 5 5
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me nursing and late admission to the medical center
with severe dehydratation, shock and sepsis. Three
Hirschsprung enterocolitis occured postoperatively.
The results were low when compared with literature.
This has been related to Duhamel procedure, which
postoperative Hirschsprung enterocolitis rate has been
considered to occure low. On the other hand, almost
70% patient were diagnosed in infant and childhood
period.

The syptoms in HD almost always date back to
the neonatal period. Clinical presentations are neona-
tal obstruction, recurring obstructive episodes during
infancy, chronic obstruction and diarrhea (14). HD is
most (38%-64) diagnosed in the neonatal period (1.2).
In the present series, 31% were diagnosed in the first
month of life, 55% by the end of the first year. The
analysis of the age at time of diagnosis is important be-
cause the delay of the diagnosis sometimes results in
promotion of the incidence of enterocolitis. Diagnosis
were made in 45% after 1 year of age. |

The diagnosis of HD has been well established by
means of various methods such as barium enema,
anorectal manometry, histochemistry by acetylcholi-
nesterase activity on rectal suction biopsy, rectal full -
thickness biopsy, and open biopsy. The error in interp-
reting barium enema was highest in the lower age gro-
up, especially in patients less than 1 month of age. The
error was also high in patients with aganglionosis limi-
ted to the rectum and in patients with involvement to
the hepatic flexure or higher (2,8). The overall error ra-
te of barium enema was 11.7% (8). We performed in
all patients colonography by clinical suspicion (Table
1). The overall error rate was as high as 31.1%. It was
43% in neonates, 27% in infants and 23% in children.
The error decreased with the age of the patient. Speci-
fic finding of construction and dilatation of the proxi-
mal colon has mostly not occured yet in early diagno-
sis in neonates. However delayed film at 24 hours al-
ter barium enema may then confirm the diagnosis by
demonstrating retained barium (6). Colonography sho-
uld be performed by experienced radiologists, since it
is difficult to perform colonography in neonates. Rec-
tal biopsy, as described by Swenson, Fisher, and Mac-
Mahon, has proved to be 98% accuracy (8). We had
the similar results (Table 1). All patients underwent full
thickness rectal biopsy by suspicion of clinical and/or
colonography. Absence of ganglion cells in 95% and
neural hypertrophy in 24% were detected.

One patient expired of Hirschsprung enterocolitis
in delay of diagnosis. Colonography had false negati-

MANAGEMENT OF HIRSCHSPRUNG DISEASE A CLINICAL REVIEW

ve result and rectal biopsy was not diagnostic. In twel-
ve neonates full thickness rectal biopsy or biopsy du-
ring other intestinal surgeries showed absence of gang-
lion cells. They survived without any clinical problems
and no need of surgery. We should be aware of false
negative results, so diagnosis must depend on more
than one detections. Attempts to develop a blood test
by estimation of serum and erythrocyte acetylcholi-
nesterase activity may be a test for the future (17). It
would avoid the need for a full thickness biopsy.

Whether an initial colostomy is needed or not is
still controversial. The safe age for a definitive operati-
on with good functional result is not yet standardizi-
sed. lkeda et al (4) reported that enterostomy was cre-
ated mostly under 1 month old, because the clinical
signs were more severe and life threating in the neona-
tal period.

Most surgeons traditionally performed the Duha-
mel operations 6-15 months of life (6,12). Carcasson-
ne et al (11) reported that the results of their series pro-
ved that currative surgical treatment of HD is satisfac-
tory in patients younger than 3 months of age, and pre-
operative decompression by a routine colostomy was
not necessary. In recent years, most cases of HD are
diagnosed during the neonatal period. Many centers
are now performing one stage pull - through operati-
ons in newborns with minimal morbidity and encoura-
ging results (3). In the present series, HD were mostly
diagnosed until 6 months of age. Decompression o
the colon was inevitable. We performed preliminary
colostomy in neonates untif they reached 6-9 month:
of age and also in infants and children for 3-4 month:
before the definitive operation. Surgical correctior
without preliminary colostomy was performed in twc
infants. The results were good. So we also agree tha
preoperative decompression by a routine colostomy i
not necessary in patients younger than 3 months age.

Various operative procedures have been success
fully performed in the treatment of patients with HC
Each procedure appears to be equally effective in cor
recting the dissease, but the result is closely related t
the skill of the surgeon (3). In the present study mod
fied Duhamel procedure was used in 21 patients. Eigt
patients underwent anal myectomy, seven patients ur
derwent Swenson operation and five patients unde
went a Soave-Boley operation. The Duhamel operat
on for HD avoids the extensive pelvic dissection an
avoids damage to the sensory fibers of the rectum th:
may be encountered during performance of Swensc
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aperation. The Duhamel procedure also avoids the
mucosal dissection of the rectum by the Soave endo-
rectal pull-through procedure. The major disadvanta-
ge of the classic Duhamel technique was related to
the occurrence of a fecaloma in the retained rectal po-
uch. Martin’s modification of the procedure, which
completely divides the entire colorectal spur, appears
to have solved this problem (2). Duhamel (5) himself
reported that retrorectal transanal pull-through has
two particular aspects of the operation: Allows re-ope-
ration on failed cases and to perform in neonates.
Twentyfive postoperative complications occured
in 17 patients of this series. Nine (20%) intestinal ad-
hesive obstructions, four anal incontinances (9%),
three (7%) postoperative enterocolitis, two (6%) anas-
tomotic leakage and two (4%) stenosis were detected.
Complication rates were similar like in literature. In-
testinal obstructions were high in our series. Most pa-
tients were diagnosed late in childhood. Famillies
evaluated HD as simple chronic constipation admit-
ted late to a health center. Patients should have had
multiple Hirschsprung enterocolitis. Proximal colon
dilatation and edema improves and performs a chro-
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ACUTE AORTIC REGURGITATION DUE TO LIBMAN SACKS
ENDOCARDIT COMPLICATED BY INFECTIVE ENDOCARDITIS:
A CASE REPORT

Mehmet Kabukcu* o Serdar Aksoyek* o Lale Tokgozoglu* » Metin Demircin*

SUMMARY
Hemodynamically significant valve lesions in systemic lupus erythematosus are rare. A patient with systemic lu-
pus erythematosus who developed refractory heart failure and severe acute aortic regurgitation due to Libman-Sacks
disease complicated by infective endocardits which necessitated valve replacement is reported here. In considering
ta the etiology of severe pulmonary edema caused by acute valvular insufficiency, the Libman Sacks endocarditis
complicated by infective endocarditis should be considered in patients with SLE.

Key Words: Acute aortic insufficiency, Libman-Sacks endocarditis, Systemic Lupus Erythematosus

Involvement of the cardiac valve is generally not
a prominent feature in systemic lupus erythematosus.
When present, the classical heart valve lesion in SLE is
low grade endocarditis ‘with Libman Sacks verrucous
vegetation on the mitral valve (1). Verrucous endocar-
dial lesions are ovoid, usually less than 4 mm in di-
ameter and generally have no hemodynamic signifi-
cance. Rarely the valvular lesion in SLE may be comp-
licated with thromboembolism, endocarditis and need
for cardiac surgery (2). The verrucous endocardial in-
volvement in SLE poses an increased risk of infective
endocarditis, particularly in the immunosuppressed
patient (1,2). Aortic valve involvement in SLE is less
than mitral valve involvement (3,4). We report a yo-
ung patient with systemic lupus erythematosus and en-
terococcal infective endocarditis who presented with
acute pulmonary edema resulting from severe acute
aortic insufficiency.

CASE REPORT

A 30 year old female who had been diagnosed
with SLE at 26 years of age and was treated with pred-
nisolone 60 mg/day and intermittent endoxan (500
mg/ month) was admitted to the hospital because of fe-
ver of unknown origin. Two months before presentati-
on in a laboratory examination, Antinuclear antibodi-

es was positive at 1/160 titer, anti-native DNA antibo-
dies 619 iu/mL (0-100 iu/mLl), complement compo-
nent 3 59 mg/dL (85-100 mg/dL), and complement
component 4 10mg/dL (12-40 mg/dL) were found. Fo-
ur days before admission, she experienced high fever,
headache and malaise. The patient had not had any
gastrointestinal or genitourinary instrumentation or
dental extraction. On admission, she presented with
mild confusion, high fever (39 °C), hypotension (70/40
mm Hg), petechial skin lesions and thrombocytopenia
(15000/mm3). At laboratory examination the hemoglo-
bin was 7,8 gr/dl, leukocyte count 5700/mm3, eryth-
rocyte sedimentation rate was 63 mmy/hour, and the C-
reactive protein was 43 mg/dl. Community acquired
sepsis in the immunosuppressed patient and SLE acti-
vation diagnosis were made. Imipenem 500 mg four ti-
mes was given intravenously. The patient’s fever was
controlled but her dyspnea increased and hypoxemia
developed. Her urea and creatinine values were incre-
ased progressively and at the fourth day severe acute
dyspnea occurred, fine crepitation was heard bilateral
lung fields and a mild early diastolic murmur appe-
ared. Amikacine and vancomycine were added. An
echocardiographic examination demonstrated normal
left ventricular contraction pattern, and a large vegala-
tion at the tip of the right coronary cusp of the aortic

* From the Department of Cardiology and Thorax-Cardiovascular Surgery, Hacettepe Universty School of Medici-

ne, ANKARA, TURKIYE

Received: Nov 11, 1997 Accepted: Feb 11, 1998



106 ACUTE AORTIC REGURGITATION DUE TO LIBMAN SACKS ENDOCARDIT COMPLICATED BY INFECTIVE ENDOCARDITIS

Fig. 1:

Echocardiographic examination from parasternal long
axis examination reveals a large vegatation at the aor-
tic valves

valve (Fig 1). Doppler examination showed severe aor-
tic regurgitation (3/4) and mild mitral regurgitati-
on(2/4). Dobutamine and nitroglycerin infusion were
performed. Due to hyperpotassemia and hypervole-
mia hemodialysis was performed. Enterococci were
grown in all three blood cultures. Antibiotic therapy
was changed to Penicillin G 20.000.000 ii/day and
gentamicin 40 mg bid. At the tenth day, the patients
hemodynamic status was stabilized and she under-
went open heart surgery. At operation vegetation we-
re seen on the right and noncoronary cusps and also
an irregular tear under the vegetation was found at the
right aortic cusp. Lung biopsy was taken. Aortic valve
‘replacement was performed. Aortic valve culture sho-
wed no bacteria. Lung biopsy was nonspecific. The
patient’s postoperative period was uneventfu!. With
conservative treatment congestive heart failure was
controlled. Renal function tests returned to normal le-
vels. Two months after surgery our patient was well
and control echocardiograms showed normal functi-
oning of the prosthetic valve.

DISCUSSION

The heart is frequently involved in patient with
SLE (1,2). Several clinical and postmortem studies de-
monstrated a high incidence of cardiovascular invol-
vement such as pericarditis, myocarditis, verrucous
endocarditis, heart block and coronary arteritis (2,5).
In echocardiographic studies the incidence of aortic
regurgitation is similar to control groups (6). The clas-
sical heart valve lesion in SLE is low grade endocardi-

tis with vegetation formation on the mitral valve origi-
nally described by Libman Sacks (1,2). Valvular heart
disease in SLE sometimes might be complicated by
congestive heart failure requiring valve replacement,
thromboembolism and bacterial endocarditis (2,7).

In Libman Sacks endocarditis most of the vegeta-
tions seem to be in the area of mitral valve (5,8). Aor-
tic valve involvement is relatively rare and has been
found only in 4.6 % of autopsy studies (2,5). The Lib-
man Sacks endocarditis is thought to be about 5 %
which is much higher than the prevalence in the nor-
mal population and other collagen vascular disease
{2,5,9). Bath the immunsupressed state of the patient
and the sterile vegetation are thought to predispose to
infective endocarditis. The immunosupressive state in
SLE is thought to be due to chemotaxis, phagocytosis,
and killing defects in the immune system due to corti-
costeroid and immunosupression therapy (9,10).

Whether the valve lesion is due to infective endo-
carditis or Libman Sacks disease is extremely difficult
to differentiate. The echocardiography location, appe-
arance and mobility of valve masses might be useful
parameters in the differential diagnosis (8). Lupus asso-
ciated valve lesions are predominantly located near
the leaflet base, have a heterogeneous density and mo-

-ve exactly parallel to the motion of the related valves.

On the other hand infection associated valve lesions
are generally located at the tip of the leaflet, have a
homogenous density and move at feast partially vibra-
tory and rotatory motion (8). In our patient, a dense
large vegetation approximately 1Tcm was located at the
tip of the right and noncoronary cusp of the aortic val-
ve. Despite appropriate steroid and immunsupressive
treatment a vegetation larger than 0,5 cm and location
of vegetation was also consistent with infective endo-
carditis rather than Libman Sacks disease.

Although half of the patients with SLE have Lib-
man Sacks endocarditis, severe valvular regurgitation
is rare. A few patients have required mitral valve rep-
lacement and even fewer aortic valve replacement
due to heart failure (3,4,7). Steroid use is thought to
exacerbate the valvular disease although they improve
the systemic manifestation of SLE leading to fibrosis
and shrinking of the valvular tissue (5,8).

Our patient’s clinical presentation is unusual. She
had active lupus despite steroid and immunosupressi-
ve treatment and infective endocarditis superimposed
on the Libman Sacks endocarditis lead to a tear of the
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right coronary cusp causing acute aortic regurgitation
leading to pulmonary edema. In considering to the eti-
ology of severe pulmonary edema in patients with
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SUPERIOR VENA CAVA SYNDROME: CAUSED BY
LUNG CANCER ASSOCIATED WITH CHRONIC LYMPHOCYTIC LEUKEMIA

Aysenaz Ozcan* » Oguz Uzun** » Hakki Kahraman***

SUMMARY
We present here a patient with vena cava superior syndrome caused by lung cancer and at the same time was

found to have chronic lymphocytic leukemia(CLL).

Key Words: Chronic lymphacytic leukemia, Lung cancer, Vena cava superior syndrome

Superior Vena Cava (SVC) obstruction is caused
by cancer in 85-90% of affected patients. The etiology
of SVC in patients with a malignancy is 80-90% lung
cancer, 10-20% lymphomas, and other such miscella-
neous tumors as embryonal sarcoma, metastatic bre-
ast, bladder or gastric carcinomas, germ cell tumors,
melanoma, mesothelioma and thymoma. Other eti-
ologies are thrombosis, aneurysm, goiter, mediastinal
fibrosis, indwelling catheters and trauma(1-3). The
manifestations depend on the rapidity of tumor
growth, presence of intraluminal clot, and the degree
and level of abstruction. Early histologic diagnosis of
the tumor that causes a SVC obstruction is crucial sin-
ce the treatment of choice for chemosensitive tumours
is immediate chemotherapy. Other tumors should be
treated with radiotherapy (1-3). We present our obser-
vations of a patient with newly diagnosed CLL who
developed SVC obstruction from a synchronous lung
cancer.

CASE REPORT

A 58 year old heavy smoker man was admitted to
the hospital because of general malaise, weight loss,
cough, sputum, dispne and haemopthysis. There was
eight months of history of fatigue and two weeks of
history of the other complaints. On physical examina-
tion there was facial congestion and bilateral jugular
vein distention. The WBC was 42.650 with 95% small

* Alatiirk Chest Disease and Chest Surgery Center, Ankara

lymphocytes with condensed nuclei, hemoglobin
10.5g/dl, platelets 188 x 109/, erythrocyte sedimenta-
tion rate was 135mm/h. Chest X-ray revealed that right
hemidiaphragm was elevated, and right costophrenic
sinus was blunt. There was a nonhomogeneous sha-
dow in the right midlung zone which was superposed
over right hilum. Computed tomography scan of the
chest showed a mass of the right hilar region which
compressed on the right main bronchus. Fiberoptic
bronchoscopy revealed right upper lobe bronchus
obstruction and infiltration in the right main bronchus.
The diagnosis of epidermoid carcinoma of the lung
was established by bronchial biopsy.

Abdominal USG, cranial CT scan and bone sintig-
raphy was normal. Stage 0 CLL diagnosis was made by
peripheral smear and bone marrow studies. Palliative
radiation therapy with 38 Gy was planned to the me-
diastinum and right hilum. Pneumonia and right ple-
ural effusion developed during radiotherapy. Pleural
fluid examination was consistent with emphyema. An-
tibiotherapy and chest tube drainage were applied.
The patient died of pneumonia and empyhema on the
tenth days of therapy.

DISCUSSION

The most frequent cause of SVC is bronchogenic
carcinoma. Enlarged hilar lymph nodes or a widened
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mediastinum were detected radiographically in 5% of
CLL patients {4). CLL almost never causes SVC and
over a quarter of patients with CLL are asymptomatic
at diagnosis. In patients with lymphocytic leukemias,
pulmonary infiltrates and malignant pleural effusions
are more commonly associated with the chronic rather
than the acute form of the disease. Such patients will
almost always have evidence of other sites of tissue in-
volvement, especially in lymph nodes, liver, and sple-
en, in addition to pulmonary or pleural invasion (5-7).
There was no infiltration of CLL in the lung in our pa-
tient. Right hilar mass was due to the lung cancer. The

REFERENCES

1. Mayalo V. JA, Sridhar KS, Kunhardt B, Rao RK. Superior Ve-
na Cava Obstruction in a Patient with Chronic
Lymphocytic Leukemia and lung cancer. Am ) Clin On-
col 1992; 15(4):352-5,

2. Yelin A, Rosen A, Reichert N, Lieberman Y.Superior vena
cava syndrome: the myth-the facts. Am Rev Respir Dis
1990;141:1114-18.

3. Carr DT, Holoye PY, Hong WK. Bronchogenic Carcinoma
1528-96.

4. Kipps T). Chronic lymphocytic leukemia and related dise-
ases. In: Beutler E, Lichtman MA, Coller BS, Kipps TJ.
Williams Hematology. 5th ed. New York: McGraw-Hill,
1995:1017-39.

5. Hildebrand Jr. FL, Rosenow EC, Habermann TM, Tazelaar
HD. Pulmonary complications of leukemia. Chest
1990;98(5):1233-39.

diagnosis of CLL was made during routine blood
analysis. The risk of secondary malignancies are hig-
her in CLL patients than in general population. The
most frequent second tumors are melanoma, soft tis-
sue sarcoma, and colorectal and iung carcinoma
(1,8,9). Despite increased frequency of secondary ma-
lignancy in CLL, simultaneous malignancy is not fre-
quent. Therefore we present here a patient who had
CLL, lung cancer and SVC at the same time. in the li-
terature it has been shown that there was one similar
case reported (1), in this case CLL was the cause of the
SVC obstruction.

6. Bromberg PA, Ross DW. The lungs and hematologic dise-
ase. in: Murray JF, Nadel JA. Respiratory Medicine. 2 nd
ed. Philadelphia: W.B. Saunders Company, 1994:1906-
20.

7. Sin B, Mistrhgil Z, Giirbiz L, Corapgioglu D. Akciger infilt-
rasyonu gasteren bir kronik lenfositer l6semi olgusu. Ti-
berkiiloz ve Toraks 1991; 39(1): 65-8.

8. Konuk N, Aydogdu i, Kavukcu S. Kronik lenfositer |semi,
kiigtik hiicreli akciier kanseri ve tiiberkiiloz beraberligi:
vaka takdimi ve literatiiriin gozden gecirilmesi, THOD
1994; 4(2): 121-3.

9. Foerster ). Chronic Lymphocytic Leukemia. in: Wintrobe's
Clinical Hematology 9th ed.Philadelphia:Lea&Febiger,
1993: 2034-53.



JOURNAL OF ANKARA MEDICAL SCHOOL Vol 20, No 2, 1998

111-113

AUTOIMMUNE CHRONIC HEPATITIS IN CHILDHOOD
TRIGGERED BY ACUTE HEPATITIS A

Aydan Kansu* ¢ Tiimay Doganci* * Nurten Girgin* » Ulker Dogru**

SUMMARY
Hepatitis A virus is responsible for the vast majority of acute hepatitis in childhood. Although it is well estab-
lished that prognosis is good and there is no risk of chronic hepatitis, recent evidence suggests that hepatitis A may
play a role in triggering autoimmune hepatitis. We present two girls, 8 and 14 years old who developed autoim-

mune chronic active hepatitis after acute hepatitis A.

Key Words: Hepatitis A, Autoimmune hepatitis, Childhood

Acute hepatitis A in children is an acute hepatic
inflammation without chronic sequelae. However it
has recently been reported that in certain individuals,
with a genetic predisposition to the development of
autoimmune hepatitis, HAV infection may be the pre-
cipitatinvg event in the pathogenesis of this disorder
(3,5). We report two cases of acute hepatitis A in
whom autoimmune chronic active hepatitis develo-
ped.

CASE REPORT

Case 1

An 8 year-old-girl was evaluated in our hospital
because of an acute onset of malaise, fatigue, anore-
xia, vomiting and dark urine. Physical examination re-
vealed jaundice and a mild hepatomegaly. Acute he-
patitis A was diagnosed based on laboratory evidence
of acute hepatocellular injury (AST: 295U/L, ALT: 855
U/L, T. bilirubin: 9.20 mg/dl, Direct bilirubin: 3.40
mg/dl) and the presence of Ig M Anti HAV. The patient
remained symptomatic with hyperbilirubinemia and
elevated aminotransferase levels through four months
of follow-up. She was admitted to hospital because of
prolonged course. Physical findings were jaundice, a
hepatomegaly of 7 cm and a splenomegaly of 2 cm
below the costal margin. Her laboratory values were

as follows: AST: 464 U/L, ALT: 481 U/L, AP: 366 U/L,
GGT: 55 U/L, T. protein: 10 gr/dl, albumin: 4.2 gr/d|,
T. bilirubin: 11.03 mg/dl, D. bilirubin: 3.57 mg/di,
ESR: 110 mm/hr, PT: 12 and PTT: 28 sec.

Tests for HBgag, Anti HB. IgG and Anti HCV we-
re negative, Ig G EBV was positive. Ceruloplasmin 60
mg/dl, Serum Cu: 116 microgram/dl and urine Cu was
60 microgram/24 hr. The Ig G level was 41.07 g/L, an-
tinuclear antibodies were negative whereas Anti DNA:
6.9 mU/L (range: 0-7 mU/L) and anti-smdoth muscle
antibodies were present in a titer of 1:20. An abdomi-
nal ultrasonography was performed which revealed
hepatosplenomegaly and lymphadenopathies in the
portal hilus.

She developed a rash on her legs which was diag-
nosed as feucocytoclastic vasculitis with biopsy. A li-
ver biopsy was performed, which was consistent with
active cirrhotic process with a Knodell score of 21.
Cooper staining was negative and hepatic copper con-
centration was 40 mg per gram of dry weight of liver.
She was put on steroid therapy, with a diagnosis of au-
toimmune hepatitis. Serum T3, T4 and TSH were wit-
hin normal limits and thyroid antimicrosomal antibo-
dies as well as antithyroglobulin were negative.

Serum aminotransferase levels fell within the first
week of therapy, to near normal values (AST: 45 U/L,
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ALT: 54 U/L) whereas serum bilirubin levels (T. biliru-
bin: 5.53 mg/dl and direct bilirubin 1.4 mg/dl) as well
as lg G (36.69 gr/L) were still above normal limits.

Approximately two months after the initiation of
steroid treatment, physical examination, serum ami-
notransferases, serum bilirubin and 1g G were normal
and no symptoms attributable to liver disease were re-
ported.

At present, she is Ig G Anti HAV positive and Ig M
anti HAV is nondetectable.

Repeat liver biopsy showed improvement with
lymphocytic infiltration in hepatocytes and perisinuso-
idal cholestasis. The patient is currently on maintenan-
ce steroid therapy and asymptomatic with normal ami-
notransferase and immunoglobulin levels.

Case 2

A 14 year-old-girl was admitted to our hospital
because of jaundice, malaise, fatigue, anorexia and
dark urine of two months duration. She appeared in
good health except for jaundice and a mild hepatome-
galy. Serum aminotransferase levels (ALT: 1666 U/L,
AST: 2572 U/L) and serum bilirubin levels (T. biliru-
bin: 45.90 mg/dl, direct bilirubin: 8.06 mg/dl) were
very high. Acute hepatitis A was diagnosed based on
the presence of Ig M Anti HAV. HBag, Anti HB. ig G
and Anti HCV were negative, Ig G CMV was positive.
Three months after her symptoms had began, her ami-
notransferase and bilirubin levels were still high (ALT:
430 U/L, AST: 633 U/L, T. bilirubin: 7.83 mg/dl, D. bi-
lirubin: 1.55 mg/dl); therefore a diagnostic work-up
was planned.

Kayser-Fleischer ring was not seen and serum ce-
ruloplasmin level was normal (34 mg/dl). Her Ig G le-
vel was 30 gr/L, antinuclear antibodies, Anti DNA and
antimitochondrial antibodies were negative whereas
anti-smooth muscle antibody was positive in a titer of
1:20. Setum thyroid hunmone levels and TSH were
within normal limits, thyroid microsomal antibodies
and antithyroglobulin were negative.

Abdominal ultrasonography revealed a mild
hyperechoic and heterogenous hépatomegaly and mi-
nimal splenomegaly. Doppler ultrasonography was
normal A liver biopsy was performed which was con-
sistent with chronic active hepatitis with a Knodell
score of 15. Steroid therapy was instituted. Serum ami-

notransferase levels, bilirubin levels as well as Ig G le-
vel was within normal limits in two months.

At present she is free of symptoms, with normal
physical examination and normal laboratory values,
and is on maintenance steroid therapy.

DISCUSSION

Autoimmune chronic active hepatitis is characte-
rized by periportal piecemeal necrosis accompanied
usually by high serum titers of non-organ specific au-
toantibodies and by hypergammaglobulinemia (1).
Although the pathogenesis of autoimmune hepatitis
remains unclear, a genetic predisposition to the dise-
ase is undoubtedly present (5). The mechanisms res-
ponsible for ongoing liver injury are not fully unders-
tood. It is believed to be mediated by a cellular immu-
ne response to self encoded antigens expressed on the
hepatocyte membrane (4), and there is a defect of spe-
cific supressor-inducer T lymphocytes in these patients
(6). Autoimmune chronic active hepatitis is thought to
be triggered possibly by viruses or drugs which induce
a helper T cell response against liver cell surface anti-
gen (2), and it has recently been suggested that hepa-
titis A virus may play a role in initiating autoimmune
hepatitis (3,5). Hepatitis A virus is responsible for the
majority of acute hepatitis in children with a favorab-
le course. Although occasionally the course may be
relapsing or cholestatic, it is widely accepted that the-
re is no risk of chronic hepatitis. The patients presen-
ted here had an acute onset of hepatitis with prodro-
mal features and had the serological evidence of hepa-
titis A. As their course prolonged, they were re-evalu-
ated. Autoimmune hepatitis is diagnosed based on the
clinic, laboratory and histologic findings. The children
showed a dramatic response to steroid therapy which
is also one of the characteristic features of autoimmu-
ne hepatitis. Both of the cases developed antibody of
lg G type to HAV which ruled out the persistence of
HAV infection.

The previously reported cases (3,5) and ours sug-
gest that in some patients acute hepatitis A may not act
as innocent as it is classically accepted and autoimmu-
ne hepatitis should be kept in mind in the differential
diagnoses when a prolonged course of hepatitis A is
discovered.
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CARDIAC RHABDOMYOMAS WITH PREEXCITATION
IN A PATIENT WITH TUBEROUS SCLEROSIS
(A CASE REPORT)
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fant with tuberous sclerosis is described.

SUMMARY
The rhabdomyoma, the most common cardiac tumour in infancy and childhood, is usually associated with tu-
berous sclerosis. Cardiac rhabdomyomas, although occasionally life-threatening, are increasingly diagnosed in pati-
ents with few or no symptoms. A case of short P-R interval without reciprocating tachycardia in a 9-months-old in-

Key Words: Preexcitation, Rhabdomyoma, Tuberous sclerosis

Cardiac rhabdomyomas, although rare, are the
most common primary cardiac tumours in infancy and
childhood. They comprise approximately fifty percent
of primary cardiac tumours in pediatric patients. Car-
diac rhabdomyomas are closely associated with the
syndrome of tuberous sclerosis (TS) (1,2). In this report
we present an infant with TS who had cardiac rhab-
domyomas with preexcitation.

CASE REPORT

Nine months old male infant, was born at term to
healthy parents after an uneventful pregnancy and de-
livery. He appeared to be normal until 7 months. He
admitted to Pediatric Neurology Department of Anka-
-a University when he developed flexor spasms and he
~vas diagnosed as TS with infantile spasms. He had
nultiple hypopigmented macules located on his trunk,
wuttocks, and on his chin. He had typical hypsarrhyth-
nia on EEG. The CT scan showed calcified nodules in
he periventricular area. There was no familial history
f signs and symptoms of TS. He was referred to Pedi-
tric Cardiology Department in part of routine diag-
iostic evaluation. He had no cardiac symptoms and
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his cardiac examination was completely normal. The
ECG demonstrated an axis of + 50 and a short P-R in-
terval (40 ms) (Fig 1). No arrhythmia was documented
during his follow-up lasting 6 months. Chest x-ray film
was normal. Echocardiographic examination of the
patient showed well circumscribed, echo-bright two
masses located in the left ventricular cavity. The large
one (25x15 mm) was arisen from the left ventricular
free-wall (Fig 2), and the small one (8x8 mm) was at-
tached to the ventricular septum in the left ventricular
outflow tract (Fig 3). There was no evidence of obst-
ruction to blood flow due to these masses. The diag-
nosis of cardiac rhabdomyomas was established beca-
use of the clinical diagnosis of TS. ACTH and valpro-
ate therapy was started for infantile spasms.

DISCUSSION

Rhabdomyomas comprise approximately 50 % of
primary cardiac tumours in pediatric patients and are
considered the most common primary cardiac tumo-
urs in this age group (1-3). Close association of rhab-
domyomas with TS are well known. In an autopsy se-
ries, 30 % of patients with TS were reported to have
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Fig. 1: Rhythm strip ECG recorded at 50 mmys of the patient
shows short P-R interval ( 40 ms )
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Fig. 2: Subcostal short-axis echocardiogram from patient sho-
wing a 25x15 mm mass (arrows) within the cavity of
the left ventricle (LV)
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Apical long axis echocardiogram from patient. An 8x8
mm mass (double arraws) is attached to the ventricu-
far septum in the left ventricular outflow tract. AV =
aortic valve, LA = left atrium, LV = left ventricle.

cardiac rhabdomyomas (1). However, recent echocar-
diographic study of Bass et al revealed a 50 % inciden-
ce of cardiac rhabdomyoma in patients with TS (4).
Rhabdomyomas are usually multiple,often intracavi-
tary well circumscribed tumours that can occur anyw-
here within the heart (1,3-5).

Cardiac signs and symptoms in a patient with
rhabdomyoma may result from obstruction of blood
flow from an intracavitary tumour, or diminished cont-
ractility from replacement of the myocardium or dis-
turbances of cardiac rhythm (5-7). Earlier clinicopat-
hologic studies indicated that the prognosis for cardi-
ac rhabdomyoma was disappointing with fatality rates
of 80 to 92 % by the age of 5 years (1). However with
the widespread use of echocardiography, cardiac
rhabdomyomas although occasionally life-threate-
ning, are increasingly diagnosed in patients with few
or no symptoms (5,8,9). Interestingly, recent echocar-
diographic follow-up studies clearly indicate that the
spontaneous complete or near-complete regression of
most cardiac rhabdomyomas is the rule, and that in
the absence of life threatening complications ( e.g. se-
vere inflow or outflow obstructions, serious rhthym
disturbances) conservative management is advised
(5,8-10).

Our patient was diagnosed as having cardiac
rhabdomyomas because of the clinical diagnosis of
TS. These tumours can be diagnosed with reasonable
certainty in infants with TS, even without histological
proof. We decided to follow the patient for tumour
regression without any intervention because of the
lack of symptoms. He remained asymptomatic during
the follow-up period of six months, and no tumour
regression was documented by echocardiography.

Abnormal ECG findings include left axis deviati-
on, atrial enlargement, ventricular hypertrophy and
ST-T wave changes. Involvement of the conduction
system can be demonstrated in the ECG that manifest
bundle-branch block, preexcitation, or first- through
third degree atrioventricular block (5-7,11). There was
a short P-R interval in the ECG of our patient, a featu-
re also reported in two patients with cardiac rhabdom-
yoma in the literature (3,7). One of the reported pati-
ents had bouts of reciprocating tachycardia. The aut-
hor suggested that preexcitation syndrome and recip-
rocating tachycardia probably produced by impulse
re-entry via accessory atrioventricular pathways in the
tumour (3). We could not demonstrate any tumour lo-
cated near or at the atrioventricular junction by echo-
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cardiography to support this hypothesis. Although, it
was possible that we could miss the small nodules es-
pecially if located intramurally.

Two-dimensional echocardiography is an invalu-
able tool of diagnosing cardiac rhabdomyomas in pa-
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A CASE WITH A VARIATION OF THE MEDIAN NERVE
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origin level of the coracobrachialis muscle.

SUMMARY
Many variations are observed in the brachial plexus while giving off its branches. These variations are impor-
tant bacause of leading to misdiagnosis and mistreatment. In this study we found a variation of the median nerve in
a routine dissection of the left upper limb of a white male cadaver, age of 60 years-old and weight of 70 kilograms.
Both the lateral and the medial roots of the median nerve joined near the insertion of the coracobrachialis muscle
forming the median nerve. The musculocutaneous nerve only gave off muscular branches to the coracobrachialis and
brachialis muscles. The muscular branch of the biceps brachii muscle originated directly from the Jateral cord at the

Key Words: Axillar surgery, Median Nerve, Musculocutaneous nerve, Variation

The median nerve is formed by joining one
branch from the lateral cord and one from the medial
cord in front of the axillary artery. This nerve supplies
the thenar muscles and the muscles of the forearm, ex-
cept the flexor carpi ulnaris muscle and the ulnar part
of the flexor digitorum profundus muscle. The muscu-
locutaneous nerve arises from the lateral cord of the
brachial plexus and supplies the biceps brachii, brac-
hialis, and coracobrachialis muscles (1-6).

MATERIALS AND METHODS

A variation of the median nerve was found in a
routine dissection of the left upper limb of a white ma-
le cadaver, age of 60 years and weight of 70 kilog-
rams.

RESULTS

Both the lateral and the medial roots of the medi-
an nerve usually join anterior to the axillary artery, to
form the median nerve. Both, however, joined near
the insertion of the coracobrachialis muscle forming
he median nerve in our dissection. The musculocuta-
aeous nerve only gave off muscular branches to the
-oracobrachialis and brachialis muscles. The muscu-

lar branch of the biceps brachii muscle originated di-.
rectly from the lateral cord at the origin level of the co-
racobrachialis muscle. Meanwhile, a branch in 1 mm
diameter arose from the lateral cord, passed crosswise
the axillary artery anteriorly and joined to the origin of
the median root of the median nerve (Fig. 1).

DISCUSSION

Many variations of the median nerve were deter-
mined. According to Odar (6), the musculocutaneous
nerve may not exist, in cases where the median nerve
substitutes the nerve. As Gardner stated (2), the medi-
an nerve is formed in the middle of the arm in front of
the brachial artery rather than in froat of the axillary
artery. Spinner and co-workers (7) observed that the
median nerve and the musculocutaneous nerve run to-
gether and originated as a single branch from the late-
ral cord in two cases. Likewise, Haymaker and Wood-
hal (8) found in an operation that the median and the
musculocutaneous nerve arose from the lateral cord as
a single branch. llgi and colleagues (9) described two
similar variations in two cases. In both cases the mus-
culocutaneous nerve perforated the coracobrachialis
muscle and following; supplied the biceps brachii

* Department of Anatomy Faculty of Medicine, Ankara University
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Fig. 1: Variation of the median nerve.

mn: The median nerve

mrmn: Medial root of the median nerve
Irmn: Lateral root of the median nerve
mcn: The musculucutaneous nerve
cbm: The coracobrachial muscle

bbm: The biceps brachii muscle
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median nerve joined near the insertion of the coracob-
rachialis muscle, differing from the other variations.
The biceps brachii muscle was supplied by a muscu-
lar branch arising directly from the lateral cord at the
level of the coracobrachialis muscle. In addition, a
branch from the lateral cord passing crosswise the
axillary artery anteriorly ended at the origin of the me-
dial root of the median nerve.

As the conclusion, all those variations are clini-
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trace of pains and cause misdiagnosis. Therefore, the-
se and other similar variations should be considered in
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