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EFFECTS OF ACUTE BORIC ACID
ON THE RAT TESTICULAR TISSUFE*

Pelin ARIBAL KOCATURK**

SUMMARY

There are several reports about the effects of
boric acid on reproductive system and there are
conflincting data about its accumulation in testis.

The purpose of this study, was to determine
boron concentration in testis and the histopatho-
logical changes after acute exposure to boric acid.

In this study, 30 male, albino Sprague-Dawley
rats, 2 months old and weighing approximately
221 g, were administered 1000 mg/kg/day boric
acid orally in drinking water for 7 days. As con-
trols 15 male albino Sprague-Dawley rats in the
same age and weighing 220 g were used. After 7
days of administration, animals were operated and
their testis tissues were removed. There was a sig-
nificant body weight and testis weights loss in the
experimental group at the operation day. Testis
boron concentrations were determined spec-
trophotometrically and were found increased in
the experimental group.In histopathological exam-
inations, there were congestion, stasis and also
inhibited spermiogenesis.

Conclusively, acute boric acid exposure resulted
in accumulation of boron in testis, leading to
inhibited spermiogenesis.

Key Words: Boron, testis, toxicity.

OzeT
Sican Testis Dokusunda Akut Borik Asit Etkileri

Réprodiiktif sistemde borik asitin etkileri konu-
sunda az sayida yayin mevcuttur, testiste borik asit
birikimi konusunda ise geliskili sonuglar elde edil-
mistir.

Bu galismanin amaci, borik aside akut maruziyet
sonrasinda testiste bor konsantrasyonunu ve orta-
ya ¢ikan histopatolojik degisiklikleri belirlemektir.

Bu ¢alismada, 2 aylik, yaklagik 221 g agirhiginda,
albino Sprague-Dawley, 30 adet erkek sigan kulla-
nilmigtir, Sicanlara 7 giin siire ile 1000 mg/kg/giin
borik asid oral olarak igme suyu ile verilmistir.
Kontrol olarak ortalama 220 g agirhginda ayni yas-
ta 15 adet erkek albino Sprague-Dawley sican kul-
lanilmigtir. Yedi giiniin sonunda siganlar ameliyat
edilmis ve testis dokulan alinmigtir. Deney gru-
bunda, ameliyat giiniinde, belirgin viicut agirligi
ve testis agirligi kaybi oldugu saptanmistir. Testis
bor konsantrasyonu spektrofotometrik olarak sap-
tanmig ve deney grubunda artmis oldugu géril-
mdgtiir. Deney grubunda, histopatolojik ¢alisma-
da, konjesyon, staz ve ayni zamanda spermiyoge-
nez inhibisyonu saptanmistir.

Sonug olarak, akut borik asit maruziyetinin tes-
tiste birikime sebep olarak spermiyogenez inhibis-
yonuna sebep oldugu sonucuna varilmigtir.

Anahtar Kelimeler: Bor, testis, toksisite.

*This manuscript is the summary of a PhD thesis from the Department of Pathophysiology

This work was supported by The Scientific and Technical Research Council of Turkey (TUBITAK) and was pre-
sented at the lil International Congress of Pathophysiology, Lahti, Finland, 28 June - 3 july, 1998.

**Department of Pathophysiology, Faculty of Medicine, Ankara University
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Effects Of Acute Boric Acid On Rat Testicular Tissue

Boron is present in inorganic borates such as
borax and boric acid that are used widely in med-
icine, industry, and commerce (1). Highly con-
centrated, economically sized deposits of boron
minerals, always in the form of compounds with
boron bonded to oxygen, are rare and generally
found in arid areas with a history of volcanism or
hydrothermal activity. Such deposits was discov-
ered in United States and Turkey. As a result,
today Turkey is the largest producer of borate and
boric acid products in the world (2, 3).

The major uses of boron in our society are in
the production of glass and ceramics, detergents,
bleaches, fire retardants, disinfectans, alloys, spe-
cialty metals, preservatives, pesticides and fertil-
izers (4, 19). Many people work in the industrial
fields of boron compounds, great populations
work and live in the areas rich in boron and
humans consume several milligrams of boron
each day in the foods they eat. As a result, it is not
surprising that boron can be found in the tissues
and body fluids. In addition there is also environ-
mental contamination of boron in air and surface
water sources. Since it is so ubiquitous in its dis-
tribution and use, the analysis of trace amounts of
boron in biological samples is very important.
This investigation was planned to study one of
the effects of boron experimentally.

in several animal and human studies it has
reported that boron may play a role in cell mem-
brane function, mineral and hormone metabo-
lism, and in enzymatic reactions (5). There are
several reports about the effects of boron and
boron compounds in rodents, on reproductive,
gastrointestinal and central nervous systems (6,
7). Additionally, human infertility, as a result of
exposure to boric acid and boron-containing
compounds, may be possible. Hence, it was
reported that, men exposed to boron-containing
tranquilizer had germinal aplasia. Also after an
environmental exposure to boron, sperm produc-
tion was found to be diminished (8, 9).

In experimental studies, many investigators
showed that most of the soft tissues appear to
contain about the same amount of boron as

blood. Bone tends to have a higher level of
boron, while fat, muscle, heart, lung, and intes-
tine show lower amuonts of the element but there
are conflincting data about its accumulation in
testis (9, 10, 11).

The purpose of this study, was to determine
boron concentration in testis tissue and its
histopathological effects after boric acid exposure
for seven days.

MATERIALS AND METHODS

In this study, 30 male, albino Sprague-Dawley
rats, 2 months old and weighing approximately
221 g, were administered 1000 mg/kg body
weight/day boric acid in drinking water for 7
days. Control group of this study was consisted
from healthy 15 male albino Sprague-Dawley
rats, in the same age and with average weight of
220 g. After 7 days of treatment, experimental
and the control rats were operated and their testis
tissues were removed. Testis tissues were
weighed and their boron concentrations were
determined spectrophotometrically. Analytical
method was used for this purpose. The principle
of the metod is, in the presence of boron, a solu-
tion of asetic acid and tetramethyl urea in con-
centrated sulfuric acid changes from a bright red
to a bluish red or blue, depending on the con-
centration of boron present (12, 13).

For histopathological examinations, paraffin
sections of 6 um were stained with Hematoxylin-
Eosine (HE) and semithin sections of 1 pm were
stained with Toluidin blue, azur Il and all tissues
examined in light microscope and photographed
(14, 15).

Statistical analysis of the results are evaluated
with t-tests for independent samples and t-tests
for paired samples, in the Department of
Biostatiscs, Faculty of Medicine, Ankara
University.

RESULTS

Body weights of experimental rats were
decreased daily by 10 g. Their mean body weight
at the end of exposure was 150 g. Mean body and
testis weights and also testis boron concentrations
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of both the control and experimental groups are Histopathological changes due to acute boric
shown in Table 1. acid exposure are shown on the photographs and

Table 1: Body and testis weights and testis boron concentrations in control and experimental groups at
the operation day (meanzstandard deviation).

Parameter Control Group Experimental Group Statistical
(n=15) (n=30) Analysis

Body weight (g) 222,667+19,791 149,833+20,276 p<0,001

Testis weight (g) 1,180+0,070 1,066+0,180 p<0,01

Testis boron concentration (mg/g tissue) 0,049+0,021 0,281+0,138 p<0,001

Clinical manifestations during acute boric
acid exposure are presented in Table 2. detailed information are given below figures.
Figures 1-5.

Table 2: Clinical manifestations of boric acid exposure in rats.

Days of treatment Results

1-2 T water intake
T food intake
Normal physical activity

3-4 dwater intake, because of desoriantation
dfood intake

Twater appetite

Ibody weight

T physical activity

5-6 Llwater intake

Jlfood intake

Jwater appetite

Jlbody weight

d physical activity

congestion on tip of the nose

yellowish colour change in the nape feather
posture change (become hunch- backed)

7 Ldlwater intake

Ldlfood intake

dwater appetite

Ldlbody weight

L4l physical activity

Tcongestion on tip of the nose
Tyellowish colour change in the nape feather
Tposture change (become hunch-backed)

ataxic movement
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Figure 1: Section of testis from control group,
normal seminiferous tubules and ger-
minal epithelium. Hematoxylin-Eosine
(HE)x100.

Figure 2: Seminiferous tubule from boric acid
treated rat, separation of spermatogo-
nia («) from the basement membrane
(A). Leydig cell (L). HEx250.

Figure 3: Testis tissue of experimental group, se-
mithin section of seminiferous tubule.
Notice decreased metamorphosus, si-
multaneous vacuolization in spermatid
cytoplasm («) and also unusual mast
cell (A) accumulation . Sertoli cell (S).
Toluidin blue,azur [x250.

Figure 4: Testis section from experimental group,
semithin section of seminiferous tubu-
le. Vacuolization (4), mast cell (A) ac-
cumulation and abundant reticular fi-
ber (%) within the lumen. Toluidin
blue,azur [1x250.

boric acid. Marked hyperemia and sta-
sis (4). HEX50.

DISCUSSION

The studies in 1972 established boric acid as
toxic agent to male reproductive system, skin,
and CNS of the young rat, as well as an inhibitor
of growth (16). Fail et all were reported in 1991
that dietary treatment with boron decreased rat
body and testicular weight (9). In this study,
boron compound, when administered acutely,
1000 mg/kg to rats, tend to cause changes in
body weight, posture, adipose tissue, water and
food intake and physical activity. Water and food
intake showed an increase in the first two days
while both of them decreased from the third day
of the exposure. It is notable that exposure to
boric acid resulted in body weight loss as much
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as 10 g/day in this study while the control group
showed the expected body weight gain. On the
other hand, the loss of fat tissue seen in the exper-
imental rats in this study was thought as another
cause of body weight decrease. In a different
study, investigators showed that, rat tissue lipids,
specifically cholesterol concentrations, were
reduced in the liver and in the aorta wall after 14
days administration of boron compounds. In the
same study, lipids, particularly cholesterol and
triglycerides, were increased in the feces and
bile. They considered the reduction in lipids, as a
result of boron compounds’ inhibition of key
enzyme activities in the de novo synthesis of cho-
lesterol (17).

Although water and food intake was increased
in the first 2 days of treatment, the marked
decrease in body weight of experimental group
was suggested as a generalised toxicity of organ-
ism. Although there was an increased water
appetite, the difficulty to find the place of water
because of desoriantation was supported the exis-
tance of toxicity affecting the central nervous sys-
tem. Physical activity appeared to be increased
by the third and fourth days of treatment but
showed a rapid decrease on the fifth day. Posture
change on the sixth day and ataxic movement on
the seventh day obligated to do the operation and
remove the testis on seventh day of administra-
tion. The violet-red colour of the mucosa, yel-
lowish colour change in the nape feather, coarse
hair coats, scaly tails and hunched position of
treated rats were evaluated as a preletal symp-
toms of acute boric acid toxicity by several inves-
tigators (16). In this study, on the fifth day of treat-
ment, congestion in the nose and mouth mucosa,
yellowish colour change in the nape feather were
associated with the posture change. These symp-
toms were reported similar to the signs of normal
aging in rats (18).

The results of this study showed that boric
acid accumulate significantly in testis tissue after
acute administration orally. This accumulation in
testis was approximately 6 fold of controls in our
study while it was reported as 2 fold by Lee et all
in 1978 and approximately 7-11 fold by Ku et all
and by Treinen and Chapin (19, 20, 21).

It was determined that there was also a weight
loss in testis of experimental group compared to
control group. This finding is confirming the liter-
ature data (7, 9).

In this study, in histopathological studies, the
tissues that embedded in paraffin showed, sepa-
ration of half part of spermatogonial layer from
the basement membrane in experimental group.
In testis section of experimental group, the degen-
eration of spermiogenesis was apparent in many
sites, while the spermatogenesis was normal. In
the duration of spermiogenesis, the metamorpho-
sis was severly decreased. Specially in semithin
sections, the vacualization was present in the
cytoplasm of spermatids. In histological study, no
mature spermatozoon was detected. Sertoli and
Leydig cells were normal, but there were marked
accumulation of mast cells and also hyperemia
and stasis in testis tissue. These results are con-
firming the literature data. As a result, boric acid
administration for 7 days in rats, caused testicular
lesions and inhibition of spermiogenesis. Gavage
doses of 1000 mg/kg per day in albino rats or
dietary doses of 1.0% in Sprague-Dawley rats
caused testicular atrophy after 14 days of gavage
(9, 22).

Acute boric acid toxicity may be due to a tes-
ticular effect of boron to alter germ cell, Sertoli
cell, or Leydig cell function or an induced effect
on testicular function via an alteration of the pitu-
itary-hypotalamic axis (19). Additionally, several
reports suggest that boron-containing compounds
may also interfere in ATP production and other
pathways in cellular metabolism. When human
spermatozoon were exposed to boron-containing
compounds ATP production was diminished and
potassium transport was inhibited, this process
could disrupt spermatogenesis and alter hormone
production (9, 23). In several studies, Sertoli cells
possessing a high rate of RNA synthesis in vivo
were reported. Boric acid can impair nucleic acid
synthesis in rat liver, and might do so in testis. It
is postulated that boric acid affects the DNA syn-
thetic activity of both mitotic (spermatogonial)
and meiotic (post-spermatogonial) germ cells (24,
25). On the other hand, the result of one study



showed a significant decrease (52%) in FSH-
induced intracellular cAMP accumulation only at
10 mM boric acid which is 5- to 10- fold above
the highest boron concentrations in vivo studies.
This process also could be one of the reason of
inhibited spermiogenesis during acute boric acid
toxicity (19, 24). Finally, zinc is suggested to be
an essential metal in sexual maturation and nor-
mal testicular but, testicular toxicants lead to
depression in testis zinc concestration. The rela-
tion of zinc status and inhibited spermiation is
under investigation (24).

CONCLUSION

Acute exposure of boron or its compounds to
rats revealed generalized toxic effects with accu-
mulation in testis tissue and histopathological
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PREDICTIVE VALUE OF HEART-RATE VARIABILITY
FOR THE RECURRENCE OF ATRIAL FIBRILLATION
AFTER ELECTRICAL CARDIOVERSION

Omer Akyiirek* « Erdem Diker* < Remzi Karaoguz* «
Muharrem Giirdal* # Dervis Oral*

SUMMARY

Background: The relation between heart-rate variability (HRV)
and occurrence of atrial fibrillation (AF} in paroxysmal AF has
been well-studied, but there is not enough evidence as lo
whether HRV parameters can predict AF relapse after cardiover-
sion of chronic AF.

Objectives: In the present study, we compared HRV parame-
ters on the 2nd day of postcardioversion with a healthy control
group and investigated their predictive value for AF recurrence.

Methods: Forty-one patients with chronic AF (>3 months) who
had various cardiovascular disorders as the underlying cause of
the arrhythmia were enrolled in the study. Thirty-one patients
were successfully cardioverted by external direct current shock,
but only 27 patients fulfilled the study’s entry criteria. Twenty
healthy subjects served as a control group. A 24-hour Holter
recording was obtained on the second day of restoration of sinus
rhythm, and the following time-domain indexes of HRV were
measured: SDNN (standard deviation of mean RR interval,
expressed in milliseconds); rMSSD (root mean square of differ-
ences of successive RR intervals); SADNN (SD of the averages of
RR intervals in all 5-minute segments of the 24-hour recording);
and PNNS50 (the percentage of adjacent RR intervals that differed
by more than 50 ms). Patients were followed-up for six weeks for
recurrences of AF.

Results: After cardioversion, SONN and SADNN were found
to be significantly lower in the AF group than in the control
group (86.4+31.7 ms vs. 142.1x40.2 ms, and 57£17.4 ms
vs.124.4x37.7; ms, p<0.001 and p<0.001, respectively). The
indexes of vagal modulation of heart rate (rMSS and pNN50)
were no different between groups. AF recurrence was observed
in 15 patients, all of whom had HRV parameters that were sig-
nificantly depressed in comparison to those with maintained
sinus rhythm, indicating vagal withdrawal. Logistic regression
analysis revealed that decreased pNN50 was the only indepen-
dent predictor of AF relapse (Relative risk=1.5, p=0.02, 95%
confidence interval 1.1-2.2). There was also a trend toward
shortened SDNN as a predictor of AF recurrences.

Conclusion: Suppressed HRV is most likely a risk factor for AF
recurrences in patients with chronic AF and with structural heart
disease as the underlying cause of AF.

Key words: Atrial fibrillation, recurrence, autonomic (one,
heart-rate variability

OZET

Elektriksel Kardioversiyondan Sonra Atrial Fibrilasyonun Tek-
rarinda Kalp Hizi Degiskenliginin Belirleyiciligi

Amag: Paroksismal atrial fibrilasyon (AF)'da aritmi ataklari ile
kalp hizi degiskenligi (KHD) arasindaki iligki 8nceki calismalar-
da oldukga iyi dokimante edilmesine ragmen KHD'nin , sindis
ritmine dondiirilmig kronik AF’de aritmi niiks riskini belirleme-
deki rolti hentiz gok iyi bilinmemektedir. Caligmamizda, kardiyo-
versiyon sonrasi 2. glinde Holter kaydiyla elde edilen KHD para-
melrelerini sagiikli bireyler ile kargilagtirmak ve AF nilkst igin be-
lirleyiciligini bulmak amagland.

Gereg: Kronik atrial fibrilasyonu ve altta yatan bir kardiyovas-
kiiler hastaligi olan 41 hasta galigmaya alindi. Eksternal elektrik-
sel kardiyoversion 31 hastada bagarili oldu ancak bunlarin 27'si
caligma igin uygun bulundu. Yirmi saghkl birey kontrol grubu
olarak segildi. Yirmidért saatlik Holter, sinds ritmi saglandiktan
iki gin sonra yapildi ve KHD'nin su paramelreleri elde edildi:
SDNN (RR intervallerinin standard deiviasyonu), SADNN (24 sa-
atlik kayittaki her 5 dakikalik segmentte bulunan ortalama RR in-
tervallerinin standard deviasyonu), rMSSD (ardisik RR intervalle-
rindeki farkhihigin karekéka) ve pNN50 (50 milisaniyeden daha
fazla farklilik gésteren ardisik RR intervallerinin orani). Hastalar-
da aritmi niksuni belirlemek igin 6 haftalik takip yapildi.

Bulgular: SONN ve SADNN kariyoversiyon sonrasi AF gru-
bunda kontrol grubuna gére anlamli derecede azalmig bulundu
(Sirasiyla, 86.4231.7 ms’ye karsi 142.1x40.2 ms, ve 57+17.4
ms’ye kargt 124.4+.37.7; ms, p<0.001 ve p<0.001). Kalp hizinin
vagal modtilasyonunu gésteren rMSSD ve pNN50 kontrol grubu
ve AF grubu arasinda farkli degildi. AF’nin takip siresi boyunca
15 hastada niks ettigi tespit edildi. AF nitkstiniin gézlendigi has-
ta grubunda incelenen tim HRV parametrelerinin kontrol grubu-
na gére anlamli derecede azaldifj g6zlendi. Cok degiskenli lojis-
tik regresyon analizi sadece pNN50"deki azalmamin AF niksi
icin bagimsiz bir belirleyici oldugunu gosterdi (Rélatif risk=1.5,
p=0.02, %95 glivenlik araligi 1.1-2.2). Ote yandan baskianmig
SDNN'nin de aritmi nitksti belirlemede bagimsiz bir belirleyici
oldugu yéniinde istatistiksel bir egilim saptand!.

Yorum: Kronik AF’si ve altta yatan kardiyovaskiiler bir hastali-
g1 olan hastalarda baskilamig KHD, kardiyoversiyon sonrasi AF
niiksd riskini artirmaktadhir.,

Anahtar kelimeler: Atrial fibrilasyon, otonomik tonus, kalp hi-
z1 degiskenligi

*Ankara University, Medical School, Cardiology Department, Ankara, Turkey
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Atrial fibrillation (AF) is the most common
type of arrhythmia, with a prevalence of 0.4-
0.5% in the overall population.! Its incidence
increases with age and with the existence of
structural heart disease or hypertension.? It is also
associated with increased mortality and morbidi-
ty.3 The autonomic nervous system plays an
important role in the occurrence of AF. Previous
studies have demonstrated that vagal stimulus
may induce AF via its effect on the atrial refracto-
ry period.4'6 In fact, the relationship between AF
and the autonomic nervous system may be inter-
dependent. A recent study showed that rapid atri-
al pacing with a duration of 24 hours influenced
the autonomic nervous system, suggesting that AF
may induce autonomic changes that can facilitate
the perpetuation of AF itself.” Additionally,
Cheng et al showed the adrenergic hypersensitiv-
ity of the atrium in prolonged right-atrial pacing
models, mimicking high-rate atrial rhythms.8

The relation between human AF and the car-
diac autonomic tone has not yet been fully clari-
fied. There is evidence of an association between
increased sympathetic tone and attacks of AF in
paroxysmal AF.9-10 On the other hand,
Kanoupakis et al showed that there was an
increased vagal tone after cardioversion of AF
and that a higher vagal tone was an independent
predictor of AF relapse.11 There may be a differ-
ent relationship between the autonomic tone and
AF in the diseased heart.

The aim of the present study was to analyze
heart-rate variability (HRV) as a quantitative
marker of autonomic tone after cardioversion to
sinus rhythm in patients with chronic AF and
structural heart disease.12:13 The relation
between the autonomic state and recurrence of
AF was also investigated.

Methods:

Patients: Patients with chronic AF and struc-
tural heart disease were enrolled in the study. AF
was considered chronic if it was documented at
least twice on 12-lead electrocardiograms with-
out any intervening periods of sinus rhythm. The
duration of AF was determined based on medical

records. Twenty patients with sinus rhythm and
without any structural heart disease or episodes
of AF constituted the control group with respect
to HRV measurement.

Patients who had valvular heart disease, a
valvular prosthesis or who had had myocardial
infarction within three weeks or undergone open-
heart surgery within three months were excluded
from the study. Non-cardiac exclusion criteria
were thyroid dysfunction, neurological problems
and hepatic or renal failure.

Al} patients with AF were anticoagulated for at
least three weeks before cardioversion with a tar-
get INR of 2.5-3.5. Patients received no antiar-
rhythmic drugs for at least five half-lives before
entry in the study. Digoxin was used for ventric-
ular rate control, if appropriate. All patients
underwent transthoracic echocardiographic eval-
uation according to standard methods.14
Transesophageal echocardiography was per-
formed 24 hours before cardioversion for the
interrogation of atrial thrombi. Patients with
thrombi were excluded from the study.

Cardioversion: Electrical cardioversion was
performed in the postabsorbative state under light
anesthesia using midazolam intravenously (0.04
mg/kg). One defibrillator pad with a diameter of
10 cm (S&W, Model 730) was placed in the sec-
ond intercostal space on the right side paraster-
nally; the other was placed in a left-sided lateral
position along the midaxillary line. The car-
dioversion procedure was initiated with 200 J of
stored energy, followed by one application of
300 ) and two applications of 360 J until restora-
tion of sinus rhythm or failure to convert.

Holter monitoring: All patients underwent 24-
hour Holter monitoring two days after restoration
of sinus rhythm. We obtained time-domain mea-
sures of HRV on the second day of sinus rhythm
in order to overcome potential confounding fac-
tors that effect heart rate and HRYV, such as anes-
thetic drugs or defibrillating shocks.1> Twenty-
four hour Holter monitorings of both patient
group and control group were obtained in hospi-
tal in an attempt to achieve conditions as uniform
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as possible. Tape recorded electrocardiograms
for each subject were digitally processed and
annotated by manual editing with a Holter
Analysis System (Oxford Medilog Excel, Oxford
Med. Instruments). After QRS configuration clas-
sification, the longest and the shortest RR inter-
vals on the RR interval histogram and the largest
and smallest RR ratios on the RR ratio histograms
were manually confirmed so that QRS complex
was not mislabeled as either an artifact or an
ectopic beat. Additionally, the QRS filter window
excluded the coupling time of all ectopic beats
and their compensatory pauses.

Time-domain variables considered in the
study were mean RR interval (the mean of all
coupling intervals between normal sinus beats,
expressed in milliseconds), SDNN (the standard
deviation of the mean RR interval, expressed in
milliseconds), SADNN (the SD of the averages of
RR intervals in all 5-minute segments of the 24-
hour recording, rMSSD (the root mean square of
differences of successive RR intervals), and
PNN50 (the percentage of adjacent RR intervals
that differed by more than 50 ms).

Follow-up: After the maintenance of sinus
rhythm, no antiarrhythmic medications, digitalis,
beta blockers or calcium antagonists were pre-
scribed for patients during the follow-up period.
Patients were monitored for AF recurrence on a
weekly basis using a 12-lead electrocardiogram.
A follow-up period of at least six weeks was
planned.

Oral

"

Statistics: Continuous variables were present-
ed as mean + SD. For each variable, data was
tested for normal distribution using a one-sample
Kolmogorov-Smirnov test, If the distribution was
normal, a student t-test for unpaired variables was
performed for comparison between the groups.
Categorical variables were compared using a chi-
square test if appropriate; if not, Fisher’s exact test
was used. Forward conditional logistic regression
analysis was also performed to determine inde-
pendent predictors of AF relapse among the HRV
parameters and clinical variables studied. The
criteria for entry or removal from logistic regres-
sion model were 0.05 and 0.10, respectively. The
cut-off point of each variable was derived using
ROC curves. A p value <0.05 was considered to
be statistically significant.

Results:

Forty-one patients were initially recruited for
the study. External cardioversion successfully
restored sinus rhythm in 31 patients; however,
arrhythmia recurred early in two patients, before
the acquisition of HRV parameters. In one
patient, Holter records could not be interpreted
because of artifacts (>20% of all records) and
inadequate recording duration (19 hours).
Ultimately, 27 patients were enrolled in the
study. The baseline clinical features of the groups
are presented in (Table 1). There was a trend
towards a higher age in the AF group than in the
control group. The AF group had greater left atri-

Table 1: Baseline Characteristic of AF and Control Groups

AF group Control group p

Age (years) 66.1+£7.9 60.0+11.9 0.06
Sex (M:F) 9:18 8:12 0.8
LVEF (%) 47.9+12.0 60.3+5.4 <0.001
LA diameter (cm) 5.1+0.6 3.8+0.4 <0.001
Underlying heart disease, n(%) - -

CAD 12 (44)

CHF 9 (33)

Hypertension 6 (23)

AF: Atrial fibrillation; CAD: Coronary artery disease; CHF: Congestive heart failure; LA: Left atrium;

LVEF: Left ventricular ejection fraction
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um and lower left ventricular ejection fractions
than the control group. In the majority of AF
patients, coronary artery disease was the underly-
ing cause of AF. Of the AF patients with coronary
artery disease, 10 patients had chronic Q wave
myocardial infarction, with a last index event of
>6 months before cardioversion.

Group effect on HRV parameters: Comparison
between AF group and control group

The mean RR intervals were no different
between the control group and AF group two
days after cardioversion (Table 2). There were
significant differences in time domain parameters

patients with maintained sinus rhythm. HRV
parameters differed significantly between the
groups. Patients who had relapsed AF during fol-
low-up had a significantly depressed HRV in
terms of time domain measures. That is, SDNN
and SADNN were shortened in patients with
recurred AF compared to those who maintained
sinus rhythm (71.9£25.5 ms vs 104.6+29.9 ms,
and 49+12.2 vs 67+18.1; p=0.005 and p=0.008,
respectively). The indexes of the vagal modula-
tion of heart rate (JNN50 and rMSSD) were also
significantly lower in relapsed patients than in
nonrelapsed subjects (1.9£1.1% vs 23.4+19.3%,
and 26.1x£12.3 ms and 104.5+47.3, p<0.001 and

Table 2: Comparison of HRV Parameters Between AF and Control Groups (measured on 2nd day of

postcardioversion)

AF group Control group P
ACLS* 845.5+136.9 870.8+127.4 0.5
SDNN (ms) 86.4+31.7 142.1+£40.2 <0.001
SADNN (ms) 57.0+17.4 124.4+£37.7 <0.001
PNN50 (%) 12.4+£16.5 8.5+6.3 0.3
RMSSD (ms) 61.0+51.1 45.1+27.9 0.3

* averaged cycle length of sinus rhythm

between the groups. SDNN, an indicator of over-
all HRV, and SADNN, which reflects long-term
HRYV variations, were significantly shorter in AF
patients than in controls (Figure 1). On the other
hand, pNN50 and rMSSD, which are the indexes
of vagal modulation of heart rate, were found to
be no different between patients and controls.
Although these two parameters were higher in
patients than in control subjects, the differences
were not statistically significant.

Relation between HRV parameters and recur-
rence of AF:

AF recurred in 15 patients during the follow-
up period. Baseline clinical and echocardio-
graphic parameters were found to be similar in
patients with AF recurrence and those with main-
tained sinus rhythm at the end of the follow-up
period (Table 3). The duration of AF was slightly
higher in patients with relapsed AF compared to

p<0.001, respectively). Multiple logistic regres-
sion analysis revealed that a lowered pNN50 was
an independent predictor of AF relapse (Relative
risk (RR)=1.5, p=0.02, 95% Confidence Interval
(Cl) between 1.1-2.2). A cut-off point of pNN50
discriminating the two groups, determined by
ROC analysis, was <8.5%. Thirteen of 15 patients
with a pNN50 value of £8.5% had AF relapse,
whereas only two of the 12 with a pNN50 value
of >8.5% experienced AF recurrence (overall
accuracy 85.2%). Additionally, there was a trend
toward shortened SDNN as a predictor of AF
relapse (RR= 1.1, p=0.07, 95% Cl for RR between
1.0-1.2).

Discussion

The present study showed that autonomic
tone measured two days after cessation of AF was
comparable to that of an age and sex matched
control group. However, time domain parameters
of HRV, namely SDNN and SADNN were signif-
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Figure 1: SDNN and SADNN values of the two groups

icantly shortened in AF patients in the intermedi-
ate postcardioversion period. Our results also
revealed that a depressed vagal tone and HRV
variations could be prognostic factors of AF
relapse, at least in this particular subset of
patients.

The relationship between AF and autonomic
tone is complex. Direct vagal stimulation has
been shown to decrease the atrial refractory peri-
od in a nonuniform manner, increasing the dis-
persion of refractoriness and thereby creating a
more favorable environment for the initiation and
maintenance of AF.5/15 Applications of acetyl-
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Table 3: Comparison of Patients with Relapsed AF and Patients with Maintained Sinus Rhythm in
Terms of Baseline Clinical Characteristics and HRV Parameters

Relapsed AF group

Nonrelapsed AF group P

Age (years) 65.8+5.8
Sex (M:F) 5:10
LVEF (%) 49.3+11.9
LA diameter (cm) 5.2+0.7
Underlying heart disease, n

CAD 6

CHF 5

Hypertension 4
ACLS*(ms) 830.3x121.2
SDNN (ms) 71.9+£25.5
SADNN (ms) 49+12.2
pNN50 (%) 1.9+1.1
rMSSD (ms) 26.1+12.3

66.5+10.2 0.7
5:7 0.4
46.1+£12.4 0.5
4.9+0.5 0.3

6

4

2

860+159.3 0.6
104.6+£29.9 0.005
67+18.1 0.008
23.4+£19.3 <0.001
104.5£47.3 <0.001

* Averaged cycle length of sinus rhythm

choline to the atria or vagal efferent stimulation
was reported to be sufficient for the induction of
AF.417 |ndeed, animal models incapable of sus-
tained AF can be forced to have spontaneous or
inducible AF through parasympathetic stimula-
tion.?18 On the other hand, AF can itself change
the autonomic tone or the sensitivity of atria to
autonomic tone possibly, through the alteration
of autonomic nerve fibers located in the
atria.”:8:19,20 |n the course of the present
paper’s preparation, Kanaoupakis et al reported
an increased vagal tone and suppressed circadian
variations during the first 24 hours following ces-
sation of AF, which was detected by HRV para-
meters.!T We found that the indexes of vagal
modulation of heart rate, namely pNN50 and
RMSSD, showed no significant difference from
the conlrol group on the second day after rever-
sion to sinus rhythm. This was also consistent
with Kanaoupakis et al’s results that revealed a
comparable vagal tone between controls and
patients 48 hours after conversion to sinus
rhythm. However, in contrast to their findings,
our study showed SDNN and SADNN, which
reflect overall and long-term HRV variations,
respectively, were still shortened on the second

day after cardioversion. The differences in results
of the two studies may be related to patient char-
acteristics. All the patients enrolled in the present
study had an underlying cause of AF, the majori-
ty of which were coronary artery disease and
heart failure. These two parameters were previ-
ously shown to be markedly depressed in heart
failure.21 It must be noted that mean ejection
fraction was <50% in the AF group.

HRV parameters as a predictor of AF recur-
rence

In the present study, both HRV and vagal tone
indexes were significantly depressed in relapsed
patients compared to nonrelapsed subjects.
Multivariate analysis indicated that a depressed
vagal tone, reflected by decreased pNN50, was
the independent predictor of AF recurrence.
These findings were in complete contrast to
Kanaoupakis et al’s observations, which stressed
a heightened vagal tone as the independent pre-
dictor of AF reIapse.1 T 1t is difficult to account for
these conflicting results; however, in our opinion,
they were the result of patient characteristics. The
relation between the autonomic tone and initia-
tion of paroxysmal AF could give an insight into
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this discrepancy. In a study of power spectral
analysis of heart period variability of preceding
sinus rhythm before the initiation of paroxysmal
AF, Herweg et al observed a withdrawal of vagal
tone before the initiation of AF in patients with
daytime AF with various heart diseases, whereas
nighttime AF attacks occurred in patients without
any cardiac disorders and were accompanied by
an increase in vagal tone before the initiation of
arrhythmia.’® Hnatkova and colleagues showed
that longer AF episodes were typified by heart-
rate acceleration immediately before arrhythmia
and stated that an increase in sympathetic tone
might be an important factor in the sustenance of
periods of paroxysmal AF.22 The majority of our
patients have an underlying cardiovascular cause
of AF, suggesting that a depressed vagal tone
could be a risk factor for arrhythmia recurrences
in such a subset of patients after cessation of
chronic AF.

Although the relationship between the
parasympathetic tone and the induction of AF is
well-studied, the effect of the sympathetic tone
on AF is less clear. Coumel suggested increased
parasympathetic tone and increased sympathetic
tone resulted in different types of AF.9
Sympathetic stimulation may facilitate AF by
decreasing atrial refractoriness in a manner simi-
lar to the effect of parasympathetic activity on
atrial electrophsiology.wf23 Barold et al report-
ed a shortening of the right atrial effective refrac-
tory period by either o or B adrenergic stimula-
tion by means of phenilephrin and isoproterenol
administration during AF.24 Diseased hearts
seem more sensitive to heart-rate acceleration
and automaticity.2> In the present study, a trend
toward decreasing sinus cycle length in relapsed
subjects versus nonrelapsed patients was noted.
Accordingly, our findings can be interpreted in
one of two ways. Firstly, a vagal withdrawal and
depressed heart-rate variations may enhance the
atrial ectopic depolarization or atrial ectopic
automaticity in diseased hearts, further increasing
the possibility of AF relapse. Secondly, if the
parasympathetic withdrawal is associated with
sympathetic overdrive (a possibility in our study

15

group, because coronary artery disease and heart
failure constitute the majority of underlying heart
disease), the electrophysiological milieu of atria
become suitable to allow generation of reentry
wavelets.

Study limitations: Although depressed heart-
rate variations was found to be the independent
predictor of AF relapse, certain limitations in this
study prevent us from suggesting a clear-cut rela-
tion between autonomic tone and AF recurrence.
Power spectral analysis might be a more accurate
method to evaluate the effect of autonomic tone
on heart rate.9 Since we did not perform this
analysis, the net autonomic state of our patients
could not be evaluated after cardioversion.
Accordingly, we did not have direct evidence of
increased sympathetic tone as a risk factor of AF
recurrence in diseased hearts. Additionally, since
we did not continuously monitor patients by
means of a loop recorder, we could determine
neither the effect of premature atrial depolarisa-
tion on AF recurrence nor heart-rate variations
immediately before the initiation of arrhythmia,
which could differ from the initial HRV parame-
ters. In our opinion, these issues need to be clar-
ified through further studies in order to explain
the relationship between AF relapse and auto-
nomic tone.

Clinical implications: Based on the results of
this and previous studies, it can be suggested that
the effects of autonomic tone on AF relapse is a
complex phenomenon that may vary from patient
to patient, depending on the underlying cause of
AF. However, a logical approach may be using a
tailored therapy for the prophylaxis of AF recur-
rence, according to HRV parameters after cessa-
tion of AF. Based on our results, if patients have
an underlying cause of AF such as coronary
artery disease or heart failure and depressed HRV
parameters, administration of drugs that decrease
sympathetic drive or support the vagal tone may
more effectively prevent AF relapse than the use
of empirical antiarrhythmic drugs after cardiover-
sion. Because the present study did not investi-
gate drug effects, such a treatment strategy should
be systematically tested in further studies.

)
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Conclusion: The present study indicates that
depressed HRV and decreased vagal tone after
cessation of AF are likely predictors for AF recur-
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COMPARISON OF CORONARY ANGIOGRAPHIC
AND EXERCISE TESTING PARAMETERS OF SILENT
AND SYMPTOMATIC ISCHEMIC PATIENTS
WITHOUT PREVIOUS MYOCARDIAL INFARCTION

Hasan Hiiseyin Telli* <+ Ahmet Temizhan* ¢ V. Gokhan Cin* %
Niyazi Gormiig** < Salih Biik*

SUMMARY

Aim: The questions whether silent ischemia detected on non-
invasive cardiac exercise testing is associated with milder coro-
nary artery disease and whether exercise parameters found in
silent ischemia are different from those in symptomatic ischemia
have not been answered completely. Therefore, we aimed to
compare atherosclerotic risk factors, ejection fractions and
angiographic and exercise parameters of patients who had silent
ischemia with those of patients who had symptomatic ischemia.

Methods: This study included clinically stable 138 patients
with positive responses to exercise testing. They underwent coro-
nary angiography. Scores for coronary artery diseases, ejection
fractions, exercise testing parameters and risk factors were deter-
mined.

Results: 50 of 80 patients with asymptomatic ST depression
(57%) and 42 of 50 patients with symptomatic ST depression
(84%) were found to have coronary artery disease (p<0.05).
There has been no significant difference in risk factors except
smoking and heredity between silent ischemia (n=50) and symp-
tomatic ischemia (n=42). The risks of smoking and heredity were
higher in patients with silent ischemia (p<0.05). Maximum heart
rate and double product values were higher (p<0.01 and p<0.05)
respectively) and total exercise duration was longer (p<0.05) in
patients with silent ischemia. Rate of left anterior descending
coronary artery disease was found to be higher in palients with
silent ischemia. There was no significant difference in ejection
fraction, scores for coronary artery disease, number of diseased
vessels between patients with silent ischemia and those with
symptomatic ischemia.

Conclusion: Exercise-induced ST-segment depression with
angina is a better marker for coronary artery disease than exer-
cise-induced ST-segment depression alone. Severity of coronary
artery disease in patients with silent ischemia is similar to that in
patients with symptomatic ischemia. Better exercise capacity of
patients with silent ischemia does not imply milder coronary
artery disease.

Key words: exercise testing, coronary angiography and silent
ischemia.

OZET
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Sessiz iskemili ve §
rilmast

ili Hastalarin Kargtlagti-

Amag: Noninvaziv kardiyak egzersiz testlerinde tespit edilen
sessiz iskemi daha hafif bir koroner arter hastali§imn gostergesi
midir ya da egzersiz parametreleri semptomatik iskemili hastalar-
dan farkl midir sorusunun cevabi tam olarak bilinmemektedir.
Bu nedenle sessiz iskemili ve semptomatik iskemili hastalarin
aterosklerotik risk faktSrlerini, ejeksiyon fraksiyonlarini, anjiogra-
fik ve egzersiz parametrelerini karsilagtirmay: amagladik.

Yéntem: Egzersiz testi laboratuarimiza bagvuran klinik olarak
stabil olan ve egzersiz testine pozitif cevap veren 138 hasta ¢a-
hsmaya alindi ve hepsine koroner anjiografi yapild:. Hastalarin
koroner arter hastalk skorlari, ejeksiyon fraksiyonlari, egzersiz
test parametreleri ve aterosklerotik risk faktérleri analiz edildi.

Bulgular: Asemptomatik ST ¢6kmesi olan 80 hastanin 50'sin-
de (%57), semptomatik ST ¢6kmesi olan 50 hastanin da 42'sinde
(%84) anjiografik olarak koroner arter hastaligi tespit edildi
(p<0.01). Sessiz iskemisi olanlarda sigara ve aile dykiisi daha
ytiksek oranda tespit edildi (p<0.05). Diger risk faktorleri farkh
degildi. Sessiz iskemili hastalarin egzersiz testinde ulagtiklari to-
tal egzersiz stiresi, maksimal kalp hizi ve double product deger-
leri daha ytiksekti (sirasiyla p<0.05, p<0.01, p<0.05). Sol 6n inen
koroner arter lezyonu sessiz iskemili hastalarda daha yiiksek
oranda saptanirken ejeksiyon fraksiyonu, koroner arter skoru,
hastalikli damar sayisi, sag koroner, sol sirkumfleks ve sol ana ko-
roner arter hastalik sikligi iki gurup arasinda anlamli farklilik g&s-
termiyordu.

Sonug: Tanisal amagl yapilan egzersiz testinde, gbgis agrist
ile birlikte saptanan ST segment ¢6kmesinin tekbagina ST seg-
ment ¢bkmesine gére koroner arter hastaliginin daha glgli bir
gdstergesi oldugunu disinmekteyiz. Sessiz iskemili hastalarin
anjiografi ile tespit edilen koroner arter hastalik ciddiyeti semp-
tomatik iskemili hastalarla olduk¢a benzerdir ve egzersiz kapasi-
telerinin daha yUksek olmasi koroner arter hastaliginin daha ha-
fif oldugunu anlamina gelmemektedir.

Anahtar Kelimeler: Egzersiz testi, sessiz iskemi, koroner angi-
yografi
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Although majority of patients present with
chest pain, silent myocardial ischemia can be
detected on exercise or in rest (1,2). Framingham
study showed that diagnosis of acute myocardial
infarction was made in 25% of patients based on
ECG recordings performed every two years and
half of these patients were found to suffer from
silent ischemia (3). Exercise tests are frequently
used to diagnose coronary artery disease. Heart
rate, blood pressure, chest pain and changes in
ST segment detected on exercise testing are con-
sidered indications of coronary artery disease. It
is thought that patients require further investiga-
tions based on variable combinations of the
above parameters. Approaches to patients with
silent ischemia and to those with symptomatic
ischemia detected on the tests are controversial.
The concept of silent myocardial ischemia
caused us to reevaluate our approach to patients
with coronary artery disease, though prognostic
value of silent ischemia still remains debatable
(4,6). It is not known whether silent ischemia
detected on cardiac tests indicates a mild
myocardial ischemia and whether its prognosis is
different from that of symptomatic ischemia.
Although several studies demonstrated that
patients with chest pain on exercise had poor
prognosis compared to patients with asympto-
matic ischemia (7,9), it was not substantiated by
recent studies (5,6,10-13). However, most of
these recent studies included many patients with
previous myocardial infarction. Prognosis of
patients without previous myocardial infarction
may be different from that of patients with previ-
ous myocardial ischemia. Luawaert et al showed
that age, number of diseased vessels, ejection
fractions and values from exercise stress test were
significant indications of prognosis in palients
with coronary artery disease without previous
myocardial infarction (14). Consistent with the
above finding, CASS (Coronary Artery Surgery
Study) found that possibility of acute myocardial
infarction for patients with silent or asymptomatic
ischemia detected on exercise testing was associ-
ated with the severity of underlying coronary
artery disease and left ventricular dysfunction
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rather than the symptoms (11). We aimed to com-
pare atherosclerotic risk factors, findings from
coronary angiography, ejection fractions and
exercise test parameters of patients who had
silent ischemia but not previous myocardial
infarction with those of patients who had symp-
tomatic ischemia.

PATIENTS AND METHODS

This study included 88 patients with asympto-
matic ST segment depression (64 male and 24
female; mean age: 55.5+8.9) and 50 patients with
symptomatic ST segment depression (42 male
and 8 female: mean age: 56.0+7.8) and was con-
ducted in Department of Cardiology, Selcuk
University. Exercise stress test (EST) was per-
formed in all patients in accordance with Bruce
protocol using Case 15 Treadmill 50 Hz
(Marguatte Electronic Inc.) (15). Drug treatment
was discontinued 10 days before the test in
patients on digoxine and 3 days before the test in
patients on calcium channel blocker, beta block-
er and nitrate. Electrocardiography (D5, V¢ and
V) was recorded in rest, every three minutes of
exercise, in peak exercise and every two minutes
of rest and their metabolic equivalence (MET)
were determined. Criteria for stopping the test
were as follows: ST depression of 2mm or more
compared to initial ECG, ST elevation of Tmm or
more, decrease of over 10% in systolic blood
pressure, no increase in heart rate or bradycardia,
blood pressure of more than 250/130 mmHg,
development of angina of class 3-4, or develop-
ment of severe arrhythmia and getting too tired to
undergo the test. ST depression (down-sloping,
horizontal, up-sloping) and/or elevation of Tmm
or more 80msn after J point during the test or in
rest compared to initlal ECG as well as develop-
ment of repetitive ventricular tachycardia and/or
hypotension with changes in ST segment were
accepted as positive criteria for EST. Blood pres-
sure was measured in rest and every two minutes
of exercise and rest using a manual manometer.
Double product was calculated using the formu-
la, heart rate (rate/sec) X systolic blood pressure
(mmHg).
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Within 15 days of exercise test, coronary
angiography was performed in all patients
through femoral artery, using Judkin’s method.
Left and right vetriculography in oblique planes
and right and left coronary angiography were car-
ried out selectively. Ejection fraction of left ven-
tricle in rest was estimated with “area length”
method on cineangiography. Coronary angiogra-
phies were evaluated by the same clinician blind-
ed to patient groups. Significant coronary artery
disease was defined as a narrowing of 50% or
more of the diameter of one of the major epicar-
dial coronary arteries or their branches measured
visually in two angiographic projections.
Coronary arteries were scored on angiography
using Friesinger index (16). This index is com-
posed of scores between 0-15. Three main car-
diac arteries (left anterior descending coronary
artery: LAD, right coronary artery: RCA, left cir-
cumflex coronary artery: Cx) were scored sepa-
rately (between 0-5) based on involvement of
segments. Segments of LAD were |eft main coro-
nary artery, proximal, middle and distal LAD, and
first and second diagonal segments. Segments of
RCA were proximal, middle, and distal RCA and
right posterior descending artery. Cx segments
were left main coronary artery, proximal and dis-
tal CX and first, second and third optus margin-
alis. Narrowing of less than 30% in one or all seg-
ments of each main artery was scored as 1 point,
narrowing of 50-90% 2 points, narrowing of 50-
90% in more than one segment of the same artery
3 points, narrowing of 90-100% 4 points and nar-
rowing of 100% in proximal segment without dis-
tal flow 5 points. Total score was calculated by
adding scores of three main arteries.

Age, sex and body mass index (BMI) of
patients were recorded. Smoking, diabetes melli-
tus, hypertension, hypercholesteremia and family
history, which are cardiovascular risk factors,
were inquired. BMI was calculated using the fol-
lowing formula: BMI= kg/m?: Patients with BMI
of over 27kg/m2 were considered obese. Patients
smoking more than 10 cigarettes daily until coro-
nary angiography were regarded as smokers.
Patients with history of diabetes, those on antidi-
abetic drugs or those with fasting hyperglycemia
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were considered diabetics. Patients with history
of hypertension, those on antihypertensive drugs
or those with blood pressure of over 140/90
mmHg were considered hypertensive. Patients
with total cholesterol evel of over 200mg/dl were
considered to have hypercholesterolemia.
Patients whose first degree male and female rela-
tives had myocardial infarction or died suddenly
before the ages of 55 and 65, respectively were
considered to have genetic susceptibility.

Patients with previous myocardial infarction,
unstable chest pain, cardiomyopathy, congenital,
valvular or pericardial heart disease, ejection
fraction of less than 40%, hypertrophy of left ven-
tricle on ECG, bundle block or ST depression in
rest, coronary artery bypass graft or transluminal
coronary angioplasty were not included.

Student’s t test was used to compare mean
values and standard deviations (+SD} and Chi-
square test to compare proportional relationship.
P<0.05 was considered significant.

RESULTS

Clinical features of patients with ST depres-
sion along with chest pain on exercise stress test
and those of patients with ST depression alone
were shown in (Table 1). There was no significant
difference in mean ages of patients, rates of
males, hypertension, diabetes, smoking, hyperc-
holesterolemia and obesity and heredity between
patient groups. Fifty of 88 patients with asymp-
tomatic ST depression on angiography (57%)
were found to have coronary artery disease and
assigned into silent ischemia group. Forty two of
50 patients with symptomatic ST depression
{84%) were found to have coronary artery disease
and assigned into symptomatic ischemia group
(p<0.01).

Clinical features of patients with silent
ischemia and those of patients with symptomatic
ischemia were shown in (Table 2). There was no
significant difference in mean ages and rate of
males between two groups (p<0.05). The use of
nitrate in the symptomatic ischemia group were
found to be higher than those of the silent
ischemia group (p<0.05). There was no signifi-
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Table 1: Clinical features of patients with ST depression along with chest pain on exercise stress test and
those of patients with ST depression alone.

ST segment depression ST segment depression with p values

without chest pain chest pain

n 88 50
Age, year (£SD) 55.5+8.9 56 +7.8 NS
Male sex (%) 72.7 84.0 NS
Hypertension (%) 46.6 40.0 NS
Diabetes (%) 11.4 8.0 NS
Hypercholesterolemia (%) 36.4 40.0 NS
Smoking (%) 44.3 48.0 NS
Obesity (%) 9.1 10.0 NS
Heredity (%) 38.6 28.0 NS
Angiographic CAD (%) 57 84 p<0.01

(NS: non significant, SD: standard deviation, CAD: coronary artery disease)

Table 2: Clinical features of patients with silent ischemia and those of patients with symptomatic
ischemia.

Silent ischemia Symptomatic ischemia p values
(n=55) (n=42)

Age, year (+SD) 58.0+ 8.0 55.0x+7.0 NS
Male sex (%) 83.0 90.0 NS
Medication (%)

Beta-blockers 24 29 NS

Calcium cannel blockers 22 20 NS

Nitrate 21 38 <0.05

ACE inhibitors 30 34 NS

Digital 2 4 NS
Hypertension (%) 45.5 429 NS
Diabetes (%) 12.0 9.1 NS
Hypercholesterolemia (%) 38.2 32.9 NS
Smoking (%) 54.5 45.0 p<0.05
Obesity (%) 9.5 7.5 NS
Heredity (%) 41.8 28.6 p<0.05

(NS: non significant, SD: standard deviation, ACE: angiotensin converting enzyme)

cant difference in doses of beta-blocker, calcium silent ischemia had higher rates of hypertension,
channel blocker, angiotensin receptor blocker diabetes, hypercholesterolemia and obesity, the
and digitalis patients took. Although patients with difference in those rates hetween patients with
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silent ischemia and those with symptomatic
ischemia was not significant (p>0.05). Rates of
family history of the disease and smoking were
significantly higher in patients with silent
ischemia (41.8% vs. 28.6%, p<0.05 and 54.5%
vs. 45%, p<0.05 respectively).

Findings obtained from exercise testing on
patients with silent ischemia and those with
symptomatic ischemia were shown in (Table 3).
Mean exercise duration was significantly longer
in patients with silent ischemia than those with
symptomatic  ischemia  (7.8x2.1min s,
5.3+2.4min, p<0.05). While patients with silent
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ischemia reached maximal heart rate was 146.9
+ 17.7 beat/min, maximal heart rate of patients
with symptomatic ischemia was 138.8+18.5
beat/min, with a statistical significance (p<0.01).
Double product (heart rate X blood pressure) was
significantly higher in patients with silent
ischemia (p<0.05). There was no significant dif-
ference in peak systolic blood pressure, mean ST
depression and MET between the groups
(p>0.05).

Coronary angiography findings were shown in
(Table 4). There was no difference in scores for
coronary arteries between patients with silent

Table 3: Findings obtained from exercise testing on patients with silent ischemia and those with symp-

tomatic ischemia.

Silent ischemia  Symptomatic ischemia  p values
(n=55) (n=42)

Mean exercise duration (minute) 7.8 £ 2.1 53+24 p<0.05
Maximal heart rate (beat/min) 169.0 + 16.0 135+17.0 p<0.01
Peak systolic blood pressure (mmHg) 187.0 £ 37.0 179.0 + 28.0 NS
Double product 31566 + 824 23182 + 569 p<0.05
MET 2.4 £ 0.7 20+£0.7 NS
ST segment depression (mm) 2.4 0.6 2.1£0.8 NS

(MET: metabolic equivalent,Double product : heart rate x systolic blood pressure, NS: non significant)

Table 4: Coronary angiographic findings of the

patients

Silent ischemia Symptomatic ischemia  p values
(n=55) (n=42)

Friesinger index 59+26 6.1+2.8 NS
Single vessel, n(%) 23 (26.0) 19 (38.0) NS
Two vessels, n(%) 18 (20.5) 14(28.0) NS
Three vessel, n(%) 14 (16.0) 9 (18.0) NS
LM, n(%) 3(3.4) 3(6.0) NS
LAD, n(%) 39 (44.3) 32 (64.0) p<0.05
CX, n(%) 30 (35.1) 20 (40.0) NS
RCA, n(%) 32 (36.4) 19 (38.0) NS
LV EF (%) 68.4 + 10.5 68.6 £ 9.7 NS

(LM: left main coronary artery, LAD: left anterior descending coronary artery, CX:
nary artery, RCA: right coronary artery, LV EF: left ventricular ejection fraction, NS: non significant)

left circumflex coro-
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ischemia and those with symptomatic ischemia
(5.9+2.6 vs. 6.1£2.8, p>0.05). Sixty four percent
of patients with symptomatic ischemia were
found to have LAD lesion while 44.3% of
patients with silent ischemia were so, with statis-
tical significance (p<0.05). Although lesions of
RCA, Cx and LM were found to be lower in
patients with silent ischemia, the difference
between the groups was not significant (p>0.05).
There was no significant difference in diseases of
one vessel, two vessels and three vessels and
ejection fractions, either (p>0.05).

DISCUSSION

History of chest pain and/or chest pain at
treadmill test has been accepted as a predictor of
prognosis for long years and many physicians
took the clinical symptoms of myocardial
ischemia into consideration in planning treat-
ment approaches (7,8). Yet, lack of symptoms
during attacks of myocardial ischemia does not
imply that the disease has a mild course and
more favorable prognosis (17). More recent find-
ings have shown that silent myocardial ischemia
has prognostic significance as well and prognosis
depends on detection of ischemia rather than
recognition of clinical symptoms (13). Indeed, ST
depression appears to be a more accurate sign of
myocardial ischemia and wall motion abnormal-
ities in left ventricle than chest pain (18,19). The
fact that three vessel disease and left main coro-
nary artery disease occur more frequently in
patients with ST segment depression without
chest pain compared to those with solely chest
pain supports the above idea (13,20). However,
the concurrent presence of chest pain and ST seg-
ment depression during exercise was found to be
more sighificant than occurrence of either alone
(7,21).

In the present study, coronary artery disease
was found at a higher rate in patients having
chest pain along with ST segment depression than
those with only ST segment depression (57% vs.
84%), yielding a result congruent with those of
previous studies (13,18,22,23). Gileg et al have
found coronary artery disease al 96% and 79%
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respectively in patients with symptomatic ST seg-
ment depression and those with asymptomatic
coronary artery disease (23). Results of the study
by Weiner et al were comparable to the above
results, with 95% vs. 75% (13).

The data on the prevalence of lesions in coro-
nary arteries is controversial. There are studies
(13,18,22) showing that multi or three vessel dis-
ease is more prevalent in patients with sympto-
matic ischemia whilst there are other studies
(24,25) indicating that distribution of lesions does
not differ between the two groups. Nevertheless,
Weiner et al showed a higher rate of silent
ischemia in single vessel disease and higher rate
of symptomatic ischemia in three vessel disease
(21). In the present study, no significant differ-
ence was found between patients with sympto-
matic ischemia and those with asymptomatic
ishemia in terms of coronary artery score, preva-
lence of single, two or three vessel disease and
distribution of Cx, RCA and LM lesions.
However, LAD coronary artery lesion was found
to be frequent in symptomatic patient group com-
pared to asymptomatic group. The different dis-
tribution of lesions may be attributed to the vari-
ation in patient populations. In previous studies,
patient samples, at variable rates, included
patients who had myocardial infarct before
whereas in our study, only patients who did not
have previous myocardial infarction were includ-
ed in order that confounding factors may be min-
imized. In a similar study conducted by Detry et
al on a patient group consisting of patients with-
out any previous myocardial infarct, no signifi-
cant difference was found between symptomatic
and silent ischemia patients in terms of single,
two and three vessel involvement (26). But, they
did not inquire about the distribution of lesions in
arteries.

In the present study, left ventricle ejection
fractions of patients with silent and symptomatic
ischemia were found to be quite comparable.
However, Bonow et al stated that left ventricle
ejection fractions of silent ischemia patients dur-
ing exercise radionucleid angiography were high
compared to those of symptomatic patlents (12).



Hasan Huseyin Telli, Ahmet Temizhan, V. Gékhan Cin, Niyazi Gérmdlg, Salih Bik

We think that equivalent results obtained can be
ascribed to the fact that ejection fractions were
measured during rest and that cineangiographic
ventriculography method was employed in our
study.

Several investigators have stated that exercise
capacity of asymptomatic patients were higher
than that of symptomatic patients. Maximum
heart rate of symptomatic patients during exercise
and duration of exercise were found to be signif-
icantly high in relation to asymptomatic patients
(22,24,27,28) This result was attributed by these
investigators to the fact that patients could not
maintain the exercise due to angina. In our study
as well, mean duration of exercise, maximum
heart rate and double product values were signif-
icantly higher in silent ischemia group than
symptomatic group. However, the findings
regarding ST segment changes arising during
exercise are contradictory. While there are stud-
les (22,26,29) finding similar degrees of ST
depression between asymptomatic and sympto-
matic ischemia groups, there are studies (12,30)
showing that ST depression is less in patients with
silent ischemia. In the present study, it was found
that ST depression was comparable in two
groups. The equivalent results of the aforemen-
tioned studies may be related to the differences in
patient population. As mentioned by Klein et al,
the patient groups examined in these studies
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VALVULAR, MYOCARDIAL AND PERICARDIAL
INVOLVEMENT IN PATIENTS WITH RHEUMATOID
ARTHRITIS

Ersel Onrat* + Mete Alpaslan* + Deniz Evcik**

SUMMARY

Aim: To examine valvular, myocardial and peri-
cardial involvement in patients with rheumatoid
arthritis (RA).

Methods: Echocardiography was used to exam-
ine 29 RA patients (mean age: 51+11 years) and
29 healthy adults (mean age: 49+11). Wall motion
was evaluated subjectively. Pericardial and valvu-
lar involvement were evaluated using two-dimen-
sional echocardiography, color Doppler flow
mapping and continuous-wave Doppler echocar-
diography. Disease activity was assessed by ery-
throcyte sedimentation rate and serum C-reactive
protein.

Results: Abnormal echocardiographic findings
were found in RA patients, consisting of mitral
insufficiency (6 patients), aortic insufficiency (6
patients), aortic valve nodules (3 patients) and cal-
cification of mitral annulus (2 patients). None of
the controls had abnormal echocardiographic
findings. Pericardial effusion was not present in
any subject, and wall motion was normal in all
subjects. Clinical and laboratory indices of activi-
ty were normal in all RA patients.

Conclusions: Silent involvement of cardiac
valves is a feature of RA, but it is usually clinical-
ly insignificant. The pericarditis and myocarditis
reported in previous pathological studies also
seem to be clinically insignificant.

Key Words: Rheumatoid arthritis, Cardiac
involvement, Echocardiography

OzET
Romatoid Artritli Hastalarda Kapak, Miyokard
ve Perikard Tutulumlar:

Amag: Romatoid artrit (RA) hastalarinda kapak,
miyokard ve perikard tutulumlarini belirlemek.

Yontem: RA’li 29 hasta (ort. yag 51 + 11) ve sag-
likly 29 birey (ort. yas 49 + 11) ekokardiyografi ile
degerlendirildi. Duvar hareketleri subjektif olarak
yorumlandi. Perikardiyal ve miyokardiyal tutulum
iki boyutlu ekokardiyografi, renkli Doppler ve
continuous-wave Doppler ekokardiyografi ile de-
gerlendirildi, RA’in aktif dénemde olup olmadig
eritrosit sedimentasyon hizi ve serum C-reaktif
protein dizeyleri ile belirlendi.

Sonuglar: RA’li hastalarda mitral yetmezligi (6),
aort yetmezligi (6), aort kapakta nodiil (3) ve mit-
ral anulus kalsifikasyonu (2) saptadik. Kontrol gru-
bundaki bireylerde bu tiir anormal ekokardiyogra-
fik bulgulara rastlamadik. Olgularin hicbirisinde
perikardiyal efiizyon mevcut degildi. Duvar hare-
ketleri tiim olgularda normal bulundu. Klinik ve la-
boratuvar aktivite kriterleri tiim hastalarda normal-
di. Kontrol grubunda mitral anulus kalsifikasyonu
ve aort kapakta nodiile rastlanmadi. Aort yetmez-
ligi ve mitral yetmezligi de kontrol grubunda mev-
cut degildi.

Sonug: RA kalp kapaklarini sessiz olarak tutabi-
lir. Bu tutulum genellikle klinik olarak énemli dii-
zeyde degildir. Daha énceki ¢alismalarda bildiri-
len perikardit ve miyokarditlerin klinik olarak
onemli gbziikmemektedir.

Anahtar Kelimeler: Romatoid artrit, Kardiyak tu-
tulum, Ekokardiyografi
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Rheumatoid arthritis (RA) is a chronic multi-
systemic disease that can involve the heart.
Myocardial, pericardial and valvular involve-
ment, usually silent, can be observed. Most evi-
dence of cardiac involvement in RA comes from
autopsy studies and case reports. Since cardiac
involvement is clinically silent in most cases, the
incidence of abnormal autopsy findings is higher
than that of echocardiographic abnormalities.
With advances in echocardiographic techniques
developed in recent years, abnormal echocardio-
graphic findings have begun to be reported at
about the same rate as in autopsy studies./2

Pericarditis is the most common type of car-
diac involvement in RA, with an incidence of 11-
50%. Fibrinous pericarditis, fibrous adhesions
and fibrocellular changes are observed most fre-
quently.34 Cardiac tamponade and constrictive
pericarditis are rarely observed, with an inci-
dence of less than 1%.>

The frequency of valvular involvement in RA
is reported to be between 9-13%.2/8 Autopsy
studies report it as between 3-30%.16 The order
of frequency of valvular involvement in RA is
similar to that of rheumatic fever: mitral, aortic,
tricuspid and pulmonary. Two or more of the car-
diac valves can be involved at the same
time.”10 Lesions similar to rheumatoid nodules
can be observed pathologically.

Non-granulomatous inflammation can cause
valvular thickening or fibrosis.” Nodules on car-
diac valves can also be seen; however, they are
usually asymptomatic. If the nodules are suffi-
ciently large, clinically significant valvular regur-
gitation may occur, sometimes resulting in heart
failure. Although rare, perforation of the valve
due to necrosis of the nodule can also cause sig-
nificant regurgitation.1 1

Pathological studies have reported the fre-
quency of myocarditis in RA to be approximately
20%. It usually occurs in the form of nonspecific
inflammatory reaction, and it rarely causes
myocardial dysfunction. Amyloid deposition and
myocardial fibrosis are among the other causes of
myocardial dysfunction in RA.6/13

In a study of 35 patients with RA, Corrao et al
observed posterior pericardial effusion, alter-
ations in the aortic root and valvular thickening,
which could be typical for rheumatoid involve-
ment.20 They suggested that these manifestations
could be evidence of silent rheumatoid heart dis-
ease.

The aim of this study was to look for silent
valvular, myocardial and pericardial involvement
in RA patients without signs and symptoms of
heart disease.

MATERIALS AND METHODS

This study consisted of 20 consecutive
patients with RA (50x11 years, age range: 34-75)
applying to the outpatient clinic of Physical
Medicine and Rehabilitation. The control group
consisted of 29 healthy adults of similar ages
(49x11 years, age range: 36-71). All subjects
underwent complete physical examinations. RA
was diagnosed according to 1987 American
Rheumatism Association (ARA) criteria.1?
Subjects with hypertension, diabetes mellitus,
coronary artery disease or a history of rheumatic
fever were excluded from the study. Disease
activity was assessed by erythrocyte sedimenta-
tion rate and serum levels of C-reactive protein.
None of the patients were receiving chloroquine
or methotrexate, which have potential cardiotox-
ic effects.

Echocardiographic examinations were per-
formed using an Agilent Technologies SONOS
5500 system with an S4 transducer. M-mode
dimensions were measured as suggested by the
American Society of Echocardiography.14
Valvular involvement was evaluated by color
Doppler flow mapping and continuous-wave
Doppler echocardiography. The echocardiogra-
pher was blinded to the clinical diagnosis
throughout the examination. Valvular insufficien-
cy was graded from 15t to 4th degrees subjective-
ly, with 15t degree being the mildest and 4t the
most severe.

RESULTS

Erythrocyte sedimentation rates and serum C-
reactive protein levels of all subjects were within
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normal limits. None of the subjects had clinical
or laboratory evidence of active RA, and none
showed clinical signs or symptoms of heart fail-
ure.

Subjective evaluation of left-ventricular wall
motion was normal in both groups. Cardiac
chamber dilatation was not present. In other
words, there was no clinically observable
myocardial dysfunction in any of the subjects.

Valvular involvement was observed in nine
RA patients (31%) and none of the controls. Only
mitral and aortic valves were involved; tricuspid
and pulmonary involvement were not observed.
Mitral annular calcification without mitral regur-
gitation was present in one patient. Regurgitation
was observed in eight patients, either mitral (2
patients), aortic (2 patients), or both (4 patients)
(Table 1). Continuous-wave Doppler echocardio-
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Pericardial effusion was not observed in any
subject.

DISCUSSION

Pericardial effusion was not observed in any
of the patients with RA. Previous studies have
reported a rate of pericarditis (with or without
effusion) of 11%-50%.34 Our results are not in
accordance with the literature; however, we
believe that this may be related to the study pop-
ulation. In a previous study in Turkey of 93
patients with RA using clinical and echocardio-
graphic examination, Imeryuz et al found that
pericardial disease was present in 5.5% of RA
patients and 6.6% of controls. They concluded
that pericardial involvement is less severe in a
developing nation such as Turkey.15 The
absence of both clinical and echocardiographic
evidence for pericardial disease in our study is in

Table 1. Valvular Involvement in Nine Patients with Rheumatoid Arthritis.

Subjects Age Sex Subjective duration 2-DE Aortic Mitral
of disease (years) findings insufficiency  insufficiency
(degree) (degree)
Case 1 52 M 14 NAV 1-2 1-2
Case 2 51 F 9 - - 1-2
Case 3 38 F 7 - 2-3 2
Case 4 62 F 13 - - 1
Case 5 75 F 30 MAC, NAV 1 1
Case 6 71 F 5 MAC - -
Case 7 48 F 10 - 1-2 -
Case 8 40 M 7 - 2 1
Case 9 55 F 20 NAV 1 -

2-DE: Two-dimensional echocardiographic, M:male, F: female, NAV: nodule on aortic valve, MAC:

mitral annulus calcification.

graphy did not detect clinically significant valvu-
lar stenosis in any of the subjects.

Nodule(s) were observed on the aortic valves
of three out of the six patients (50%) with aortic
insufficiency. Mitral annular calcification was
present in two patients, only one of whom had
mitral insufficiency.

accordance with their observations. The absence
of pericardial effusion among our patients may
also be due to the relatively small number of RA
patients.

All of the subjects in our RA group were under

sulfasalazine and non-steroidal anti-inflammatory
drug therapy. Corrao et al, in their study of 35 RA
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patients, found no correlation between cardiac
abnormalities and inflammatory indices or drug
the'rapy.20 Therefore, we do not think that anti-
inflammatory therapy had an effect on the fre-
quency of pericardial disease in our patients.

The frequency of valvular involvement among
our RA patients was 31% (9 patients). Although
this rate is higher than what has been reported in
most of the previous clinical and echocardio-
graphic studies, it is similar to what has been
reported in autopsy studies.2/8

We believe that the wide availability of
Doppler echocardiography may be responsible
for our observation of more frequent valvular
abnormalities. The high resolution of the newly
developed echocardiography machines may also
allow better delineation of small nodules on car-
diac valves.

We detected mitral insufficiency in only six
patients (20.6%), a frequency similar to that of
the aortic insufficiency detected (20.6%). While
one of these patients had mitral annular calcifica-
tion, there was no obvious reason for the mitral
insufficiency in the remaining five. Therefore, we
attributed the mitral regurgitation in these
patients to RA itself. Mitral insufficiency was
reported to be more frequent than aortic insuffi-

Figure 1: Three nodules on two cusps of the aor-
tic valve (arrows) of a 75-year-old female
patient with rheumatoid arthritis (paraster-
nal short axis view). The nodules were on
the aortic side of the valve. RV: right ven-
tricle, RA: right atrium, LA: left atrium.

ciency in a previous study.1 7 We believe that the
nodules on the aortic valves found in three RA
patients in our study may be partly responsible
for this relatively higher frequency of aortic insuf-
ficiency, although the small number of RA
patients in our study may also be a factor.

In this study, we also attempted to character-
ize rheumatoid nodules on the cardiac valves.
One 75-year-old female patient with RA had
three nodules on two cusps of the aortic valve,
which were located close to the aortic annulus
and were not interfering with opening of the
commissure (Figure 1). On a 55-year-old female
patients we observed two nodules on two cusps
of the aortic valve, which were also close to the
aortic annulus and again were not interfering
with the opening of the commissure (Figure 2). In
all cases, the nodules on the aortic valves were
located on the aortic side of the cusps (Figure 3).
Figure 4 shows another eccentrically located
nodule on an aortic valve.

When valvular incompetency accompanies
the dilatation of aortic annulus, the regurgitant jet
is usually located centrally in the left-ventricular
outflow tract. We believe that the eccentric nod-
ules on the aortic valves in our patients were
responsible for the valvular insufficiency, since

Figure 2: Two nodules (arrows) on different cusps
of the aortic valve of a 55-year-old female
patient. The nodules are close to the aortic
annulus and do not interfere with the
opening of the commissures.
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Figure 3: The long-axis view of the aortic valve of
the same patient in Figure 2. The nodule is
located on the aortic side (arrow) of the
valve. RV: right ventricle, LA: left atrium,
LV: left ventricle.

Figure 4: Another eccentric location of an aortic
valve nodule in a 52-year-old male
patient. RV: right ventricle, RA: right atri-
um, LA: left atrium.

the regurgitation jets were eccentric in all three
cases (Figure 5).

Since it is seen very rarely, the literature con-
tains only case reports of rheumatoid nodule(s)
resulting in valvular stenosis.10:18 Although we
observed nodules on the aortic valves of three RA
patients, none of them caused significant valvular
stenosis.

The frequency of mitral annular calcification
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Figure 5: The eccentric (anterior) location of the
nodule in Figure 4 caused an eccentric
(posteriorly directed) regurgitation jet
(small arrow). In a typical case of regurgi-
tation due to aortic annulus dilatation, the
regurgitant jet is generally expected to be
in the middle of the left-ventricular out-
flow tract (long arrow).

in our RA group (2 patients, 6.8%) was similar to
the results of Mody et al (4.9%).12 We did not
see abnormal left-ventricular wall motion or left-
ventricular dilatation in any subject. Pathological
studies have revealed a frequency of approxi-
mately 20% for myocarditis in RA. Despite this
high frequency, myocardial dysfunction in RA
due to myocarditis is very rare.® Our findings
also concur with the previous reports in this
regard.

CONCLUSION

Patients with RA have significantly more fre-
quent silent cardiac involvement when compared
to healthy subjects. This involvement is usually in
the form of mild (15t or 2"d degree) valvular
insufficiency and small nodule(s}) on aortic
valves. Although aortic valvular nodules cause
mild degrees of regurgitation, significant stenosis
is not observed. Mitral annular calcification may
also be seen more frequently in RA. Pericarditis
was not observed in our study, which suggests
that it is very rare, at least in patients who are in
the inactive stage of RA.
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QUANTIFICATION OF RHEUMATIC MITRAL
REGURGITATION BY DOPPLER
ECHOCARDIOGRAPHY IN CHILDREN:

A COMPARISON OF ANGIOGRAPHY AND
MULTI-GATED RADIONUCLIDE ANGIOGRAPHY

Semra Atalay + Levent Dilek + H. Ercan Tutar +
Halil Giimiis + Metin Kir + Ayten imamoglu

SUMMARY

Non-invasive assessment of the severity of mitral
regurgitation is important in the management of patients
with mitral valvular disease.

The aim of this study was to compare regurgitant frac-
tion measurements obtained using echocardiographic,
angiographic and scintigraphic methods in children with
chronic rheumatic mitral regurgitation.

Eighteen patients (mean age 12.69+3.47) with isolated
chronic mitral regurgitation were evaluated by echocar-
diography. All patients fulfilled the modified Jones crite-
ria for diagnosis of ARF. Mitral regurgitant volume (RV)
was calculated using the Doppler echocardiographic
method as the difference between LVIV (Left ventricular
inflow volume) and LVOV( Left ventricular outflow vol-
ume) determined by the Fisher method. Regurgitant frac-
tion (RF) was calculated as RV/LVIV.

The mean RF measured by Doppler echocardiography
was 46.31+14.93%. The mean RF measured by angiog-
raphy and Multi-gated Radionuclide Angiography
(MUGA) methods were 50.05+17.40% and
61.23116.62%, respectively. Comparisons showed that
RF calculated by Doppler echocardiography correlated
with RF determined by both cardiac catheterization
(r=0.96) and scintigraphy (r=0.80).

In conclusion, this study demonstrates that Doppler
echocardiography is capable of quantitatively evaluating
these patients with rheumatic mitral regurgitation.

Key Words: Children,Echocardiography,Mitral regur-
gitation,Regurgitant fraction

Rheumatic mitral regurgitation (MR) is a
valvular lesion that often leads to excessive ven-
tricular dilatation and dysfunction. It is still com-
mon in underdeveloped and developing coun-

OzeT

Cocuklarda Romatizmal Mitral Yetersizliin Kantita-
tif Degerlendirilmesi: Anjiyografi ile Kargtlagtiriimasi

Mitral kapak hastaliklaninin tedavisinde mitral yetersiz-
liginin non-invazif degerlendirilmesi énemlidir.

Bu galigmanin amaci kronik romatizmal mitral yeter-
sizlikli gocuklarda regiirgitan fraksiyonu 6lgmek ve anji-
ografik ve sintigrafik metodlarla karsilagtirmaktir.

izole kronik mitral yetersizligi olan 18 hasta ( ortalama
yas:12.69+3.47) ekokardiyografi ile degerlendirildi.Tiim
hastalar ARF tarnisi icin modifiye Jones kriterlerine gore
degerlendirildiler.

Mitral regtirgitan volim (RV) Doppler ekokardiyografi
ile LVIV ve LVOV farkindan Fisher metodu ile hesaplan-
d1. Regtirgitan fraksiyon (RF) RV/LVIV formilii ile hesap-
land.

Ortalama RF Doppler ekokardiyografi ile %
46.3114.93, MUGA metodu ile % 50.05+17.40 ve anji-
ografik metodla % 61.23216.2 bulundu. Doppler eko-
kardiyografi ile hesaplanan RF hem kardiyak kateterizas-
yon ( r= 0.96) hem de sintigrafik metod ( r=0.80) ile ko-
rele bulundu.

Sonug olarak,bu ¢alisma romatizmal mitral yetersizlik-
Ii hastalarin kantitatif degerlendirilmesinde Doppler eko-
kardiyografinin yeterli oldugunu géstermigtir.

Anahtar Kelimeler: Cocuk, Ekokardiyografi, Mitral ye-
tersizligi, Regtirgitan fraksiyon

tries (1-3). An assessment of the severity of MR is
important in the evaluation of medical therapy
and timing of surgical interventions (1-3).
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Classic quantitation of the magnitude of regur-
gitation has entailed invasive studies and left ven-
tricular cineangiography (4). However, the use of
invasive methods is limited in routine serial eval-
uation of MR. At the present time, a variety of
non-invasive techniques, including Doppler
echocardiography and radionuclide methods, are
available for assessing quantification of MR (5, 6).
Although radionuclide angiography has the
potential to provide quantitative information, it is
limited by its inability to clearly separate overlap-
ping cardiac chambers and its use of ionizing
radiation (7). Doppler echocardiography is a non-
invasive technique that allows accurate determi-
nation of regurgitant fractions in MR (8-10).
Studies involving quantitative assessment of MR
have usually been done on adult patients (8-10).

This study assessed MR quantitatively and
compared the results obtained using Doppler
echocardiography, cardiac catheterization and
angiography, and MUGA in children and adoles-
cent patients with chronic isolated rheumatic MR.

MATERIAL AND METHODS
Patient Selection:

Eighteen patients with chronic isolated
rheumatic MR aged between 7-19 years (mean
age: 12.69+3.47 vyears) were included in the
study between November 1994 and May 1996.
Acute rheumatic fever was diagnosed according
to modified Jones criteria. Patients who had had
no activation for the last six years, had no intrac-
ardiac shunt or stenosis and/or regurgitation in
other valves, who were in sinus rhythm and who
had a good quality of image on echocardiogra-
phy were included in the study. Patients with
first-degree MR on color Doppler echocardiogra-
phy were excluded. Elghteen subjects aged
between 7-19 years (mean age: 12.61x3.36
years) with normal cardiovascular findings
formed the control group. Patients with MR were
separated into three subgroups of second degree,
third degree, and fourth degree MR on visual
evaluation with two-dimensional color Doppler
echocardiography.

Echocardiographic Data:

Echocardiographic examinations were per-
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formed using a Toshiba SSH-A equipped with a
3.75 MHz transducer. All M-mode, two-dimen-
sional, pulsed and color Doppler flow data were
obtained as part of routine echocardiographic
evaluations. Two-dimensional color Doppler
images were obtained in apical four-chamber,
parasternal short-axis, and parasternal long-axis
views for MR analysis. Simultaneous ECG and
phonocardiographic records were also obtained
during echocardiographic study. All images were
recorded on 1.27-cm VHS videotape.

Calculation of Regurgitant Volume (RV) And
Regurgitant Fraction (RF) with
Echocardiography:

The diameter of the aortic annulus was mea-
sured using a parasternal long-axis view just
proximal to the points of insertion of the aortic
leaflets during early ejection, one or two video
frames after maximal systolic leaflet separation.
Following initial maximal opening of the anterior
leaflet, the diameter of the mitral annulus was
measured from the apical four-chamber view as
the distance from the lateral inner edge to the
medial inner edge of the annulus just below the
insertion of the mitral |eaflets. Assuming a circu-
lar geometry for both valve annuli cross-section-
al areas were calculated as pr, where r represents
half of the annular diameter.

Left ventricular inflow volume (LVIV) was
obtained using Fisher’s method as the product of
mean diastolic mitral orifice area and mitral
inflow time-velocity integral (TVI). In the absence
of aortic regurgitation or abnormal flow, mitral
regurgitant flow was determined by the difference
between LVIV and left ventricular outflow vol-
ume (LVOV). Mitral TVl and aortic TVl were
obtalned from aplcal four-chamber and
suprasternal notch views, respectively, RV was
calculated by Doppler echocardiography as the
difference between LVIV, as determined by
Fisher’s method, and LVOV. Doppler-determined
RF (RFdopp) was calculated as RV/LVIV,

Cardiac Catheterization and Left
Ventriculography:

Cardiac catheterization was performed on all
patients. Cardiac output and index were measured
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by thermodilution in 16 of 18 patients.
Thermodilution stroke volume (SV thermo) was cal-
culated by dividing cardiac output by heart rate.

Left ventriculography was performed in a 30°
right anterior-oblique, 60° left anterior-oblique
position in order to identify MR in all patients.
Left ventricle volumes were calculated using
Sandler and Dodge’s single-plane area-length
method and Kennedy et al.’s regression formula
to identify MR quantitatively. Angiographic
stroke volume (SV) and RF were calculated using
the following formulas:

SVangio = Left ventricle end-diastolic volume
(LVEDV) - left ventricle end-systolic volume
(LVESV)

RFangio=SVangio - SVthermo/ SVangio x 100
Calculation of RF Using MUGA:

MUGA, with technetium-99 m pyrophosphate
for red cell labeling in vivo, was performed in 15
of 18 patients. ECG-synchronized static images
were obtained in anteroposterior, left anterior-
oblique, and left lateral positions using a General
Electric (GE 4000 I) X/RT camera. R-R intervals
on ECG were divided equally into 24 parts, and
images were obtained on 4,800,000 counts. In
the left ventricular area, a deviation in the count
between the diastole and systole (left ventricular
stroke volume index, LVSVI) was obtained. A

count deviation was also obtained in the right
ventricular area between the diastole and systole
(right ventricular stroke volume index, RVSVI).
The RF determined by MUGA (RFmuga) was cal-
culated automatically by the following equation:

RFmuga = RVSVI - LVSVI /RVSVI x 100
STATISTICAL ANALYSIS

Statistical analyses were performed using the
Statistical Package for the Social Sciences
Program (SPSS). Student’s t-test, single-directed
variance analysis and related Duncan test; corre-
lation analysis and linear regression analysis were
used as statistical methods. P<0.05 was accepted
as statistically significant.

RESULTS

Of the patients with MR, eight (44.4%) had
second degree MR, six (33.3%) had third degree
MR and four (22.2%) had fourth degree MR on
visual determination using two-dimensional
color Doppler echocardiography. There was sig-
nificant correlation between the visual grading of
severity of mitral regurgitation by color Doppler
echocardiography and angiography (p<0.001).
Echocardiographic mitral TVI, aortic TVI, LVIV
and LVOV, RV and RF values of MR patients and
controls are shown in Table I. Mitral TVl was
higher in patients with 4° MR than patients with

Table 1: Doppler Echocardiographic Measurements in Patients with Mitral Regurgitation and Control

Subjects
CONTROL
PATIENTS GROUP
2° MR 3° MR 4° MR All patients
(n:8) (n:6) (n:4) (n:18) (n:18)
M-TVI (m) 0.26+0.03 0.25+0.02 0.32+0.04 0.27+0.04 0.24+0.03
Ao-TVI (m) 0.26+0.04 0.24+0.02 0.20+0.01 0.24+0.04 0.28+0.05
LVIV (ml) 108.5+£20.0 125.8x£19.6 170.3+19.4 128.0+£30.8 90.7+12.5
LVOV (ml) 71.9+13.9 64.7+9.3 52.2+1.99 65.1+12.9 87.5+£13.7
RVdopp (ml) 36.6+9.5 61.0£15.3 118.1+18.8 62.9+34.8 3.1+5.0
RFdopp (ml) 33.6x4.9 48.0+6.5 69.1+3.2 46.3+14.9 3.6+5.1

M-TVI: mitral time-velocity integral; Ae-TVI: aortic time-velocity integral; LVIV: left ventricular inflow
volume; LVOV: left ventricular outflow volume; RVdopp: Doppler determined regurgitant volume;

RFdopp: Doppler determined regurgitant fraction; MR: mitral regurgitation
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2° and 3° MR and controls (p<0.001). Aortic TVI
was lower in patients with 3° and 4° MR than in
patients with 2° MR and controls (p<0.01). LVIVs
showed an increase with the increase in degree
of MR (p<0.01). LVOVs were lower in MR
patients than in controls (p<0.001). Mean

RFdopp was 46.31+£14.93% in patients with MR.
80,00 T
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RVdopp and RFdopp also increased with an
increased degree of MR (p< 0.001).

RVangio and RFangio values are shown in
Table Il. The mean RFangio was 50.05+17.40 %.
An increase in RVangio and RFangio values was
observed as the degree of MR increased
(p<0.001).
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Fig 1: Comparison of the Doppler echocardiography, angiography and multi-gated radionuclide
angiography-determined regurgitation fractions (RF) in patients with mitral regurgitation. The best corre-
lation was found between bop and RF g, as shown in Fig. LA.
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Table 2: Echocardiography, Angiography, and Multi-gated Radionuclide Angiography (MUGA) Results
of Patients with Mitral Regurgitation

ECHOCARDIOGRAPHY ANGIOGRAPHY MUGA
Patient Age(yr) MR  RVdopp RFdopp MR RVangio RFangio RFmuga
No /sex  degree  (ml) (%)  degree  (ml) (%) (%)
1 14/F 2 36.45 33.75 2 27.50 37.60 53.00
2 13/F 2 25.10 27.40 2 13.88 19.00 21.60
3 14/F 2 32.80 25.20 2 28.75 30.90 -
4 15/F 2 34.65 35.60 2 22.51 34.20 57.00
5 13/F 2 57.65 39.10 2 38.69 36.40 54.00
6 7.5/M 2 34.32 34.19 2 26.33 42.44 56.00
7 12/F 2 39.81 38.55 2 - - -
8 11/F 2 32.04 35.50 2 26.89 36.60 53.00
9 7/F 3 38.25 40.37 3 30.85 48.00 43.00
10 16/M 3 57.72 45.30 3 - - -
11 16/F 3 54.26 48.75 3 52.21 57.40 71.50
12 10/M 3 60.38 44.70 3 61.12 54.10 53.00
13 18/F 3 73.61 49.60 3 61.73 49.95 71.00
14 19/F 3 82.00 59.50 4 58.69 61.00 81.60
15 13/F 4 122.50 70.40 4 100.83 71.99 74.00
16 8/M 4 102.55 65.40 4 84.26 70.04 82.00
17 13/F 4 142.70 72.80 4 96.14 76.20 65.80
18 9I/M 4 104.40 67.75 4 76.12 74.90 82.00

MR: mitral regurgitation; RVdopp: Doppler determined regurgitant volume; RFdopp: Doppler deter-
mined regurgitant fraction; RVangio: angiographically determined regurgitant volume; RFangio: angio-

graphically determined regurgitant fraction.

Calculated RF values using MUGA are pre-
sented in Table I (Mean RFmuga:
61.23+£16.62%). There was a significant differ-
ence in RFmuga between MR 2° and MR 4°
patients (p<0.05).

RV values calculated by the three different
methods were compared with each other.
Although RFangio was higher than RFdopp, we
found best correlation (r=0.94, p<0.001) (Fig 1-
A). RFmuga was also higher than RFdopp, but a
significant correlation was found (r=0.80,
p<0.001) (Fig 1-B). RFangio was lower than
RFmuga, but these two methods were also highly
correlated (r=0.82,p<0.001) (Fig 1-C).

There was significant correlation between
angiographic grading of the severity of MR and
RFdopp (p<0.001 ) (Fig 2). RFdopp values in
patients with 2°, 3° and 4° MR were as follows:
20-40 %, 40-60 % and >60%. (Table 3)

DISCUSSION

Although angiography is the most reliable
method for determining the degree of MR, its
invasivity prevents its use in long-term follow-up
of patients (4). Therefore, in recent years, several
echocardiographic methods have been devel-
oped, and their results have been found to be
compatible with those of angiography and
MUGA (6-10).



40

50,00 + o0
1 J

R¥F dopp

QUANTIFICATION OF RHEUMATIC MITRAL REGURGITATION

N= 18
P <0.001

: L
¥ ¥

00 50 1,00 150 2,00

250 300 350
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Fig 2. The relationship between angiographic grading of mitral regurgitation severity and Rfdopp

Studies involving quantitative evaluation of
valvular insufficiency have usually been per-
formed using adult patients (7-12). The only study
of quantitative evaluation of MR in children was

in Fisher’s method and the measurement of LVIV,
which is smaller than that of bi-apical Simpson’s
method (8,13). Although Tribouilloy et al calcu-
lated LVIV using the same method, they found

Table 3: Relationship Between Angiographic Grading of MR Severity and RFdopp

Patients Angiographic Grading of MR RFdopp

8 +2 20 RF 40 ( 25,20- 39,10)
6 +3 40 RF 60 ( 40,37-59,50)
4 + 4 RF 60 ( 65,40- 72,80)

RF: regurgitant fraction MR: mitral regurgitation

done by Tavli et al (13). However, in contrast to
our study, they did not use the MUGA method,
and their patients were not rheumatic in etiology.

In this study, we found significant correlation
belween RVdopp and RVangio and belween RF
values calculated by cchocardiography, angiog-
raphy and MUGA (p<0.001). But RVdopp values
were higher than RVangio values, and RFdopp
values were lower than RFangio values. Results of
other studies performed on children and adults
concur with our findings of lower RF values in
echocardiography when compared to angiogra-
phy (8,13). These lower values may be due to the
multiple measurement and related formula used

increased RF values in echocardiography when
compared to angiography in adult patients (14).

The potential sources of error in Doppler flow
calculations have been previously discussed; the
most common are those associated with mea-
surcments of the aortic or mitral annulus cross
sectional area (9,11,14). Sarano et al used two-
dimensional Simpson’s bi-apical method for cal-
culation and found RFdopp values to be higher
than RFangio values (9). We found an increase in
RVdopp and RFdopp values in parallel with
echocardiographic and angiographic visual MR
degrees. RFdopp values in children with 2°, 3°
and 4° mitral regurgitation were 20-40%, 40-
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60% and >60%, respectively. (Table 3)
According to these findings, pulsed Doppler
echocardiographic examination is a very useful
method for quantitative evaluation of isolated
regurgitation in children. In patients without MR,
regurgitant fractions of 10-20% have been calcu-
lated using color Doppler echocardiography.
(8,11,14). We found 3.56+5.15% false positivity
of RF values in control subjects, which is similar
to that of previous reports.

Although angiography is the most reliable
technique for calculating RV and RF, false posi-
tive RF values of up to 20% have been reported
in normal controls as a results of errors inherent
in the methods of measuring left ventricular vol-
umes and forward cardiac output (8,15,16).
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FACIAL ASYMMETRY DUE TO BRANCHIAL ARCH
DEFECTS: THREE DIMENSIONAL COMPUTED
TOMOGRAPHY FINDINGS
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SUMMARY

Hemifacial microsomia is the most common
asymmetrical malformation caused by the under-
development of the first and second branchial
arches. Syndromes classified as mandibulofacial
dysostosis closely resemble the deformities seen in
hemifacial microsomia. A well-known member of
this group is Treacher-Collins syndrome. In this
report, we studied the role of three-dimensional
computed tomography in the assessment of these
complex craniofacial malformations. Seven
patients with facial asymmetry, ranging in age
from 11 months to 16 years, were included in the
study. Thin sections in the axial plane were
obtained, and the axial scan data reformatted into
three-dimensional models with bone and soft tis-
sue thresholds. Soft tissue images revealed facial
asymmetry, and bone threshold images demon-
strated varying degrees of mandibular hypoplasia
in all patients. Axial scan data was useful in eval-
uating the deficiency of muscles of mastication
and petrous temporal bones.

In conclusion, three-dimensional images accu-
rately represented the abnormal anatomical struc-
tures; bone and soft tissue threshold images
allowed precise preoperative assessment.

Key words: Computed tomography, hemifacial
microsomia, mandibulofacial dysostosis, three-
dimensional imaging

OzET

Brankial Ark Defektine Bagh Fasiyal Asimetri: 3
Boyutlu Komputerize Tomografi Bulgulan

Hemifasyal mikrozomi en stk gbzlenen asimetrik
malformasyondur ve birinci ve ikinci brankial ark-
larin gelisimsel bozukluguna bagl olusur. Mandi-
bulofasyal dizostozis olarak simiflandinilan send-
romlardaki deformiteler hemifasyal mikrozomide-
kilere yakin benzerlik gosterir ve bu grubun en iyi
bilinen &érnegi Treacher-Collins sendromudur. Bu
caligmada kompleks kranyofasyal malformasyon-
larda t¢ boyutlu bilgisayarli tomografi inceleme-
nin rolii arastirildi. Yaglari 11 ile 16 arasinda degi-
sen fasyal asimetrili 7 olgu galigmaya dahil edildi.
Aksiyal planda ince kesitlerle elde edilen ham g6-
riintiilerden kemik ve yumugak doku esik degerle-
rinde ti¢ boyutlu gériintiler olugturuldu. Olgularin
timiinde yumugsak doku esik degerlerindeki go-
riintdiler fasyal asimetriyi gésterebilirken, kemik
esik degerinin secildigi gorintiler degisik derece-
lerdeki mandibuler hipoplaziyi net olarak ortaya
koydu. Aksiyal ham gérintiiler mastikatdr kaslarin
yoklugunu ve temporal kemigi degerlendirmede
faydaliyd..

Sonug olarak, tic boyutlu goriintiler anormal
anatomik yapilar dogru bir sekilde sunarken, ke-
mik ve yumusak doku esik degerlerindeki gérintti-
ler preoperatif kesin degerlendirmeye olanak tani-
maktadir.

Anahtar kelimeler: Bilgisayarli tomografi, hemi-
fasyal mikrozomi, mandibulofasyal dizostoz, ig
boyutlu gériintileme
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Errors in the development of the numerous
branchial arches and pouch elements that con-
tribute to the human head and face can result in
various malformations. Following cleft lip and
palate, the most common group of facial malfor-
mations includes the defects caused by the
underdevelopment of the first and second
branchial arches, collectively known as the hemi-
facial microsomia (HFM). The syndromes classi-
fied as mandibulofacial dysostosis (MFD) closely
resemble the deformities seen in HFM. A well-
known member of this group is Treacher-Collins
syndrome. The etiological factor in HFM is stape-
dial artery ischemia, while mutations in the
eighth chromosome are responsible for MFD.(1)
In HFM, the affected side shows variable under-
development of the mandible, temporomandibu-
lar joint, muscles of mastication and external and
middle ears.(2:3) In Treacher-Collins syndrome,
antimongoloid eye-slant, coloboma, craniosynos-
tosis and anomalies of the palate can also be
seen.(2) Cephalometric radiography, the conven-
tional imaging technique, is of limited value
because of superimposition of normal and abnor-
mal bony structures. Computed tomography (CT)
in the axial plane, supplemented by reformation
in additional planes, can provide further informa-
tion; however, these are also two-dimensional
images. Three-dimensional CT (3D-CT) is of
proven value in the assessment of craniofacial
deformities.(3) The advantages of 3D models
include an accurate representation of anatomical
structures and precise preoperative diagnosis and
planning of the operation.(4) In this study, 3D-CT
findings in seven cases of HFM and Treacher-
Collins syndrome are presented, craniofacial
embryological development is reviewed and the
role of 3D-CT in the assessment of complex cran-
iofacial deformities is emphasized.

Materials and Methods

In this study, 3D models of seven patients
ranging in age from 11 months to 16 years were
generated. Six patients had HFM and one had
Treacher-Collins syndrome. In order to obtain
extensive information and to plan the surgical
procedures preoperatively, 3D-CT examination

was performed. Contiguous axial 1 mm and 3
mm sections were obtained (100kVp, 100mA),
and, on a separate workstation, 3D surface-shad-
ed images with bone and soft tissue thresholds
were produced using the software program
“Advantage Windows sdC v. 1.2.6 eta. p3”.

Results

Soft tissue images demonstrated facial asym-
metry in all patients with HFM, one of who also
had unilateral preauricular skin tags (Fig 1).

Figure 1: Hemifacial microsomia. Soft tissue
threshold 3D image demonstrates mild
facial asymmetry and preauricular skin
tags on the right side.

Antimongoloid eye-slants and a small, low-set,
malformed right auricle were also shown in the
patient with Treacher-Collins syndrome (Fig 2).

image shows antimongoloid eye-slant,
auricular malformation and micrognathia.



Suat Fitoz, Banu Yagmurlu, Getin Atasoy, Serdar Akyar

This patient had had a diagnosis of cleft palate
after birth. Two patients with HFM also had
auricular malformations. Bone threshold images
revealed varying degrees of unilateral hypoplasia
of the mandible in all patients with HFM (Fig 3)

Figure 3: Hemifacial microsomia. Bone threshold
3D image illustrates severe mandibular
and maxillary hypoplasia on the left side.
Note minimal hypoplasia of the lateral
wall of the left orbit.

and bilateral mandibular hypoplasia in the
patient with Treacher-Collins syndrome (Fig 4).

Figure 4: Treacher-Collins syndrome. Bone
threshold 3D image (lateral view) shows
absent zygomatic arch, micrognathia and
minimal maxillary hypoplasia.

Hypoplasia of both mandibular rami and coro-
noid processes, shallow glenoid fossae and
absent sigmoid sulci accounted for various
degrees of facial asymmetry. The maxilla was
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hypoplastic in five patients, and zygomatic arch-
es were hypoplastic in one patient. Zygomatic
arches were absent in the patient with Treacher-
Collins syndrome (Fig 4). The lateral walls of the
orbits were hypoplastic in two patients. Analysis
of the axial source images allowed detection of
the external auditory canal atresia, hypoplasia of
the masticator muscles and the middle ear ossi-
cles in the affected side in four patients with HFM
(Figs 5,6).

Figure 5: Hemifacial microsomia. Axial source
image reveals left-sided hypoplasia of the
muscles of mastication on the left side
with fatty replacement.

Figure 6: Hemifacial microsomia. Axial image of
the petrous bones shows hypoplastic and
malformed middle ear ossicles on the right
side and normal appearing left middle-ear
bones.
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The bone and soft tissue abnormalities of the
seven patients studied are summarized in the

accompanying table.

Discussion

HFM is a unilateral congenital birth defect
with involvement of several skeletal, neuromus-

Patient  Syndrome  Age/

hTGN

Mandibular
hapaplasia

Manilliey
hapoplasi

a
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occurrence in male patients and on the right side.
HFM is the most widely used name for this
defect, whose synonyms include oculovertebral
dysplasia (Goldenhar syndrome), which must be
considered as a severe form of HFM; craniofacial
microsomia; lateral facial dysplasia; and first and

Pecrons Orbit

Bone

YASZIDIH Solt Tissue

Treacher- Small, Hypoplasia | Absent Antimongoloid
Collins low-set of the lateral | zygomatic | eye-slant
Syrdrome maiformed wall arches
auricle
2 HFM I/F Severe Severe Severely | Atresia of | Hypoplasia | Normal Severe facial
malformed | EAM of the lateral asymmetry
auricle Hypoplasia | wall Hypoplasia of
with absent | of MEC and the masticator
pinna ossicles nuscles
3 HFM 4/F Minimal - Normal Normal Normal Normal Minimal facial
contour defect
4 HFM 4M  [Mild Mild Normal Normal Normal Hypoplastic | Mild facial
zygomatic | asymmetry
archcs
5 HFM 16/M | Mild Minimal Microtia | Atresia of | Normal Normal Mild facial
EAM and asymmelry and
MEC and hypoplasia of the
ossicles masticator
muscles
6 HFM 5/M | Minimal - Nommal Atresia of | Normal Normal Minimal facial
auricula EAM asymtnetry and
with pre- | Hypoplasia hypoplasia of the
auricular | of MEC and masticator
skin tags | ossicles muscles
7 HFM 12/ M | Mild Mild Normal Norinal Normal Normal Minimal facial
asymunetry and
hypoplasia of the
masticator
nuscles

Table. Patient Data
HFM: Hemifacial microsomia
MEC: Middle ear cavity

F: Female M: Male

cular and soft-tissue components of the first and
second branchial arches. It may also include ocu-
lar, renal, spinal and cardiac involvement.(5)
Ischemlc necrosls caused by an expanding
hematoma arising from the stapedial artery has
been implicated as an etiological factor, as the
stapedial arterial system provides the initial blood
supply to the structures derived from the first and
second branchial arches.(!) While unilateral dis-
ease predominates, bilateral involvement can be
seen in 20-30% of patients. The incidence is one
in 5,600 live births, with a slightly more frequent

EAM: External auditory meatus

second branchial arch syndrome are other terms
used. The OMENS (O: orbit, M: mandible, E: ear,
N: facial nerve, S: skeletal) classification attempts
to include all of the most prominent features of
HFM and is the most common classification sys-
tem currently used. Under this classification sys-
tem, each entity is graded from 1 to 3, according
to the severity of the involvement, and the pres-
ence of non-craniofacial involvement is annotat-
ed by an asterisk.(1)

MFD syndromes are autosomal dominant dis-
orders that are thought to be the result of muta-
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tions in the eighth chromosome. Two genetic dis-
orders involving MFD are Treacher-Collins and
Hallerman-Streif syndromes. The former may be
an autosomal dominant form and the fatter an
autosomal! recessive form of the same genetic
syndrome. Underdevelopment of the lower face
and the mandible and associated anomalies of
the palate and external ears in MFD result from a
deficit of mesenchyme in the first and second
branchial arches, which is believed to be due to
either defective migration or proliferation of neur-
al crest cells, or excessive cell death.(1)

The degree of mandibular hypoplasia is the
most important factor determining the severity of
craniofacial deformity. A hypoplastic mandible
restricts the growth of the maxilla, zygoma and
orbit on the affected side. The hypoplasia of the
facial soft tissues and masticator muscles is corre-
lated with the degree of mandibular hypoplasia,
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whereas underdevelopment of the external and
middle ears is unrelated.(3)

Because conventional radiography and axial
CT images are of limited value, additional infor-
mation should be obtained from 3D images in
asymmetric malformations. 3D-CT provides a
complete qualitative assessment of the abnormal
bony and soft-tissue structures. Modern genera-
tion scanners with 512x512 matrix image resolu-
tion provide virtual reality 3D images in a short
time with reduced radiation. Axial images may
also be analyzed for anomalies of the facial soft-
tissue structures and petrous temporal bone.
Three-dimensional images of the anatomic
abnormality enable better preoperative orienta-
tion, correct planning of the operative technique
and comparison of the postoperative status of the
patient with the preoperative appearance.(3/4)
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TREATMENT OF COMPLETE ACROMIOCLAVICULAR
SEPARATION WITH CORACOCLAVICULAR CERCLAGE
WIRING

Ali Kemal Us* 4 Kenan Bayrakci** + ilksen Giirkan** 4 Murat Arikan**

SUMMARY

There is still discussion concerning the surgical
methods for treating Type 3 dislocations of the
acromioclavicular joints. Since 1993 coracoclav-
icular cerclage wire fixation with coracoacromial
ligament transfer has been performed, with
favourable results. In an attempt to define the ben-
efit of the procedure, this was compared with the
results of acromioclavicular fixation with
Kirschner wire in 7, K-wire and AO tension band
combination in 8, and coracoclavicular fixation
with Bosworth technique in 13 patients. We rec-
ommend cerclage wire stabilisation with cora-
coacromial ligament repair in treatment of com-
plete acromioclavicular separation because it is
easy to apply, complications are low, and there is
high potential for rehabilitation postoperatively
compared with the other procedures. In this study
a brief description of the surgical technique and
the comparison of different surgical procedures
have been presented.

Key words: Acromioclavicular joint, seperation,
coracoclavicular cerclage, wiring

OzET

Komplet Akromioklavikular Seperasyonlarin
Korakoklavikular Sirkiilaj Telleme ile Tamiri

Guinumizde Tip 3 akromioklavikular eklem se-
perasyonlarinin cerrahi tedavisi konusunda halen
tartismalar mevcuttur, 1993 yilindan bu yana kli-
nigimizde, korakoakromial bag transferi ile birlik-
te korakoklavikular sirkiilaj fiksasyonu bagarili so-
nuglarla uygulanmaktadir. Bu cerrahi yontemin
avantajlarini géstermek icin sonuglar; akromiokla-
vikular fiksasyonun kirchner teli ile yapildigi 7,
kirchner teli ve AO tansiyon band kombinasyonu-
nun uygulandigr 8 ve de Bosworth teknigi ile kora-
koklavikular fiksasayonun yapildigi 13 vaka ile
kargilagtirilmigtir. Biz, tam akromioklavikular sepe-
rasyon olan hastalarda: korakoakromial bag tamiri
ile birlikte sirkiilaj teli fiksasyonunu teknik olarak
Oneriyoruz ¢inkii uygulamasi kolay, komplikas-
yon orani disiik, ve de diger cerrahi yéntemlere
gore postoperatif dénemde yiiksek rehabilitasyon
potansiyeli mevcuttur. Bu ¢aligmada; cerrahi tek-
nigin kisa bir ézeti ve degisik cerrahi tekniklerin
kisa bir karsilagtirlmasi mevcuttur.

Anahtar Kelimeler: Akromioklavikiiler eklem,
seperasyon, korakoklavikiler sirkiilaj, telleme

Acromioclavicular (AC) joint dislocations can
occur following a direct trauma to the shoulder.
The pathomechanism involves force from above,
directed not only downwards but also laterally.
When the fast movement of the shoulder is sud-

denly arrested as the clavicle comes in contact
with the first rib, decelerating forces will cause
the rupture of the ligament if the clavicle is not
broken. The AC and coracoclavicular ligament
also get injured as much as the severity of the
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trauma. A complete dislocation, which is a type 3
according to Tossy et al. (15), is associated with
complete disruption of the AC joint and coraco-
clavicular ligaments. The treatment of complete
AC separations with ligamentous disruption have
been a source of controversy among the
orthopaedic surgeons for many years (1,3). Many
authors recommended nonoperative manage-
ment for complete AC separations ( 2,6,16,18).
Today, various combinations of older surgical
procedures have been preferred for management
of complete AC separations. The surgical alterna-
tives are: Primary AC joint fixation with pins,
screws, suture wires, plates, etc., with or without
ligament reconstruction; primary coracoclavicu-
lar repairs; excision of the distal clavicle with or
without coracoclavicular ligament repair or cora-
coacromial ligament transfer; and dynamic mus-
cle transfers with or without excision of the distal
clavicle (12, 17). The problem is that recent stud-
ies did not compare the results of different forms
of treatment in similar patient groups with com-
parable injuries. This study compares the results
of intraarticular AC and extraarticular coraco-
clavicular repairs retrospectively in a selected
patient group, that we assume to have similar
pathologic findings, in order to analyse the results
of coracoclavicular cerclage wiring with cora-
coacromial ligament transfer.

MATERIAL and METHODS

A review of our records between 1987 and
1996 revealed 62 surgical procedures for com-
plete AC separations. This study excluded
patients, who received primary resection of the
lateral end of the clavicle due to significant injury
of the AC joint cartilage or any fracture around it,
or unreduced old AC dislocations; and also those
with a marked increase (two to three times nor-
mal) in the coracoclavicular interspace which
indicated severe injury to the surrounding mus-
cles. In the remaining 40 patients with acute
complete AC dislocations two different methods
have been used: primary AC joint fixation and
primary coracoclavicular (CC) ligament fixation.
Intraarticular AC repair was performed in 15
patients and extraarticular CC repair in 25. AC

joint fixation was made with two Kirschner wires
in 7 and with combination of tension band and
Kirschner wires in 8. CC fixation techniques
included Bosworth technique which was used in
13 patients and CC cerclage wiring in 12 (Figures
I, Il and Ill). Coracoacromial ligament was used
for reinforcement in 5 of the Boswoth group and

Figure 1: 27 years old man with type Il acromio-
clavicular  dislocation.  Preoperative
antero-posterior x-ray.

clage wiring and coracoclavicular liga-
ment reconstruction was done.

in 10 of the CC cerclage-wiring group. In the AC
fixation group no attempt was made to recon-
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Figure 3: Two years later, after removing K-wires.

struct the AC and/ or CC ligaments.

The follow-up period ranged from 20 months
to 9 years (average, 3 years). Patients ranged in
age from 17 to 62 years (average, 35 years). There
were 27 male and 13 female patients. The caus-
es of injury were: traffic accidents (22 patients),
falls directly on the shoulder (10 patients), direct
injuries (4 patients), and contact sports injuries (4
patients). In every patient the operation was per-
formed within 2 weeks following the injury.

An acute complete AC dislocation, which was
classified as Type Ill according to Tossy et al, was
diagnosed both on clinical and radiological evi-
dence. Complete AC dislocations with the clavi-
cle displaced posteriorly into the trapezius mus-
cle or exaggerated severe vertical separation of
the clavicle from the scapula as stated before
indicating severe soft tissue injury were excluded.
The clinical findings were: a visible, palpable
step-off deformity of the AC joint in 28 patients
(70%) and tenderness in all (100%), often in asso-
ciation with an abrasion over the injured area.
The ligamentous interruption was confirmed in
10 patients by a demonstrative stress roentgeno-
graph. None of the patients had other injuries or
pre-existing functional disabilities of the involved
extremity, which could interfere with the end
results.

Surgical Procedure

The surgical procedure has been described for
CC cerclage wire fixation with the transfer of
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coracoacromial ligament to the acromioclavicu-
lar joint. The patient is operated in semi-fowler’s
position, through an incision in the so called
Langer’s line over the coracoid and clavicle. The
skin incision extends from the posterior edge of
the clavicle, a few centimetres medial to the AC
joint and then down in Langer’s lines to a point
just medial to the tip of the coracoid process. The
deltoid subperiosteally stripped away minimal
from the distal clavicle helps to identify the cora-
coacromial ligaments, which can then be trans-
ferred to the AC joint following its debridement.
After a good exposure a loop of cerclage wire is
passed under the coracoid process. Then it is
passed over the clavicle in the figure of eight. AC
joint is debrided and coracoacromial ligament is
transferred without detaching its acromial part to
the AC joint. The procedure is completed with
the insertion of a suction drain.

All patients were immobilised in a Velpeau
sling postoperatively for two weeks. As soon as
the comfort allowed, pandullary shoulder exer-
cises were initiated. Overhead activities were not
allowed until the 6th week postoperatively. After
6-8 weeks cerclage wires, screws and Kirschner
wires were removed. Active resistive exercises
were only initiated in the CC cerclage-wiring
group after 6 to 8 weeks postoperatively. The
mean hospital stay was 6 days (ranged from 4 to
10) in all groups.

RESULTS

Assessment of clinical results were made by
rating pain (max. 40 points), activities of daily liv-
ing (max. 30 points), mobility of the shoulder
(max. 10 points), and muscle force (max. 10
points). Patients’ subjective assessment was also
made to evaluate subjective differences in indi-
vidual clinical symptoms. The criteria for assess-
ment are shown in Table 1. Results were rated as
excellent (90-100 points), good (80-90 points),
fair (70-79 points), and poor (fewer than 70
points). Pain, the most important factor in
patients’ evaluation was assigned as 40 points.

Results were rated as excellent or good in 13

patients (%86,6) of AC fixation group and in 24
(%96) of CC fixation group. There were two
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Table 1: Clinical Assessment

PAIN (40 DISY. oo,

35 - » Slight accasional
30 — Moderate occasionsl
20 — Severe frequent

0 » Severe conlinuous

ACTIVITIES OF DAILY LIVING (30 pts)... 30 —Normal

MOBILITY (l0pts)..................
{Compared to the normal shoulder)

MUSCLE FORCE (10 pts)..................

reduction

20 — Slipht reduction
18 - Moderate reduction
0 — Severe reduction

... 10 > Mobility ratio = 90%

3 — 80% = Mob ratio > 90%
0 — Mobility ratio - 80%

... 10 = Normal

5 — Slight reduction

¢ > Moderale or scvere

PATIENTS SUBJECTIVE ASSESSMENTS8.10 -» Excellent

(10 pls)

5 — Acceptable
0 > Poor

TOTAL SCORE: 90-100 - EXCELLENT

R0-89 — GOOD
60-79 — FAIR
<560 — POOR

patients with the fair results in the AC fixation
group and one in the CC fixation group. Poor
results were not recorded in any of our patients.
Analysis of the results of all procedures is shown
in Table 2.

Table 2: Analysis Of Results

In the follow-ups radiographs were taken of
each patient, to evaluate the reduction of the AC
joint and the amount of calcification of the CC
joint and to determine the irregularity or ossifica-
tion around AC joint. Anatomical and radiologi-
cal results are presented in details in Table 3.

Excellent Good Far Poor TOTAL
AC Fixation Technique _ '
K-Wirc Alone 5 1 1 : 7
| K-Wiret Tension band 6 1 1 - 8
| CC Fixation Technigue i
Bosworth 10 y; | - 13|
CC Cerclage Wiring 10 P - - 12
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Table 3: Clinical And Radiological Results
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Failure of reduction was observed in 3 patients
with the CC fixation. Figures IV and V, illustrates
a patient treated with Bosworth technique having
a clinically good result in spite of the loss of
reduction. Loss of reduction was observed in 4
patients in the AC fixation group (%26,6) and in
10 patients in the CC fixation group (%40). 3 of
them were complete dislocations, 2 in Bosworth

Figure 4: 32 years old man. A Bosworth opera-
tion was done for type lll acromioclavicu-
lar dislocation.

ACROMIQCLAVICULAR CORACOCLAVICULAR
K-Wire K-Wire | Bogworth cC
alone Tension wiring | Cerclage
CALCIFICATION - -
No signs of calcification | 3 4 5 B
| Slght calcification 3 2 5 3
Severe calcification 1 2 3 1
REDUCTION
Tixacl 5 6 i 6 9 |
Partial o 2 2 5 2
Dislocation , - - 2 I
DEGENERATIVE
CHANGES - )
Positive 2 4 3 2
Negalive 5 4 10 10

group and 1 in cerclage wiring group. It has to be
emphasised that all losses of reduction were seen
in the elderly patients.

Calcification around the CC ligament, from
slight to severe degrees was observed in 20
patients. 12 of them (%60) were in the CC fixa-
tion group and in 9 of these patients (%75) liga-
ment transfer was performed. Bosworth tech-
nique was significantly more complicated with
calcification (%66,6). All patients with the CC
cerclage wiring and slight to severe degrees of
calcifications belong to the coracoacromial liga-
ment transfer group.

Figure 5: Loss of reduction after 4 months.
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4 patients with signs of degenerative changes
in the AC fixation group and 2 in the Bosworth
group had complaints due to the restriction of the
mobility of the shoulder, whereas in the rest of
the patients the shoulder mobility was good.
There was only one patient who reported having
slight pain in her shoulder movements in the CC
cerclage-wiring group. Complete freedom from
pain was reported in the other 11 patients. 11
patients (%73,3) in the AC fixation group and 10
(%76,9) in the Bosworth group were also record-
ed painless and having subjectively satisfactory
results. 2 patients in the AC fixation group and 1
in the Bosworth group stated that they were not
able to perform the same activities of daily living
as prior to surgery.

DISCUSSION

The management of complete AC joint dislo-
cations is still controversial, because there are
many authors who recommend nonoperative
management for complete dislocations (11) and
many who prefer surgical stabilisation and recon-
struction (7, 8). The importance of surgical treat-
ment and the value of repairing the AC and CC
ligaments have been emphasized in many studies
{4, 9). But the choice of surgical treatment in
complete dislocations should be made by making
comparison between the long term results of dif-
ferent types of treatments in similar patient
groups. In our opinion, analysis of these similar
patient groups should be made by regarding the
surgical, anatomical and radiological results.

In their follow-ups patients who underwent
CC fixation methods yielded 96% excellent or

REFERENCES

1. Copeland S, Kessel L. Disruption of the acromio-
clavicular joint: Surgical treatment and bio-
logical reconstruction. Injury 1980;11:208.

2, Darrow JC, Smith JA, Lockwood RC. A new conser-
vative method for treatment of type Il
acromioclavicular separations. Orthop Clin
North Am 1980;11:727.

good results though 40% of these patients experi-
enced some loss of reduction varying from par-
tially subluxation to total luxation. Higher failure
rates with coracoclavicular fixation methods
have been reported in the literature also (5). The
high rate of failure especially in the Bosworth
group is decided to be the result of an improper
surgical technique and 5 to 8 degrees motion at
the AC joint that the rigid fixation by the screw
can not resist. All losses of failures were seen in
relatively older patients with an average age of 48
years. Considering the overall surgical results in
the CC fixation group, we could also say that
there was no significant correlation between
maintenance of reduction and the final outcome,
although recent reports found a much greater
incidence of post-traumatic arthritis associated
with insufficient results in patients who failed to
maintain an anatomic alignment (14).

Treatment of complete AC separation with
transfixation of the AC joint seems to increase the
frequency of the degenerative changes (8, 14). In
the AC fixation group this figured at %40 of the
patients whereas this was %23 in Bosworth group
and %16,6 in CC cerclage wiring group. A clear
tendency towards a more marked limitation in
activities of daily living has been reported influ-
encing the surgical result (10). Although there
was also a high incidence of degenerative
changes in-patients without distal clavicle exci-
sion, we believe this should be used for an old,
chronic, symptomatic complete AC dislocations
and should not be preferred in acute complete
dislocations (13, 17).

3. Fremerey RW, Lobenhoffer P, Bosch U, Freudenberg
E, Tscherne H. Surgical treatment of acute,
complete acromioclavicular joint disloca-
tion. Indications, technique and results.
Unfallchirurg 1996;99:341-5.

4. Fukuda K, Craig EV, Kai-Nan A, et al
Biomechanical study of the ligamentous



Ali Kemal Us, Kenan Bayrake, ilksen Girkan, Murat Arikan

system of the acromioclavicular joint. )
Bone Joint Surg 1986;68A:434-9.

5. Lancaster S, Horrowitz M, Alonso J. Complete
acromioclavicular separations: A compari-
son of operative methods. Clin Orthop

1987;216:80-
6. Mulier T, Stuyek J, Fabry G. Conservative treatment
of acromioclavicular dislocation:

Evaluation of functional and radiological
results after six years follow-up. Acta
Orthop Belg 1993;59:255-62.

7. Neviaser R]. Injuries of the clavicle and its articula-
tions. Orthop Clin North Am 1987;18: 433-
8.

8. Paavolainen P, Bjorkenheim JM, Paukku P, Slatis P.
Surgical treatment of acromioclavicular dis-
location: A review of 39 patients. Injury
1983;14:415-20.

9. Post M. Current concepts in the diagnosis and man-
agement of acromioclavicular dislocation.
Clin Orthop 1985;200:234-47.

10. Rauschning W, Nordesjé LO, Nordgren B, et al:
Resection arthroplasty for repair of com-
plete acromioclavicular separations. Arch
Orthop Trauma Surg 1980;97:161-4.

11. Rawes ML, Dias JJ. Long term results of conserva-

55

tive treatment for acromioclavicular dislo-
cation. ) Bone Joint Surg 1996; 78B: 410-2.

12. Rockwood CA, Williams GR, Young DC. Disorders
of the acromioclavicular joint. In:
Rockwood CA, Matsen FA, editors. The
shoulder. Philadelphia;: W.B. Saunders
Company, 1998:483-554.

13. Smith MJ, Stewart MJ. Acute acromioclavicular
separations. Am | Sports Med 1979;7:62-
71.

14. Taft TN, Wilson FC, Oglesby JW. Dislocation of the
acromioclavicular joint: An end-result
study. ] Bone Joint Surg 1987;69A:1045-51.

15. Tossy JD, Mead NC, Simond HM.
Acromioclavicular separations: Useful and
practical classification for treatment. Clin
Orthop 1963;28:111.

16. Van Fleet TA, Bach B. Injuries to the acromioclav-
icular joint: Diagnosis and management.
Orthop Rev 1994;23:123-9.

17. Weaver JK, Dunn HK. Treatment of acromioclavic-
ular injuries, especially complete acromio-
clavicular separation. ] Bone Joint Surg
1972;54A:1187-97.

18. Wojtys EM, Nelson G. Conservative treatment of
grade Il acromioclavicular dislocations.
Clin Orthop 1991;268:112-4.






57-61

CORRELATION BETWEEN SERUM AND FOLLICULAR
FLUID HORMONE PARAMETERS AND MATURATION
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SUMMARY

Correlation Between Serum and Follicular Fluid
Hormone Parameters and Maturation of Oocyte-
Cumulus-Corona-Complexes on the Day of Pick-Up.

The aim of this study was to investigate the relationship
between serum and follicular FSH, LH, free testosterone
(FT), prolactin (PRL) and b-HCG with oocyte maturation,
according to Veeck’s classification. Enrolled in the study
were 44 infertile patients with tubal-factor or unex-
plained infertility who were accepted for IVF between
January 1997 and November 1998. All patients were
given GnRH-a (Decapeptyl-CR, Er-Kim, Istanbul) in a
long-term protocol and stimulated either with HMG
(Menagon, Erkim, Istanbul) or pure-FSH (Metrodin,
Serono, Istanbul). Ovulation was stimulated with 10,000
U HCG (Pregnyl, Organon, Istanbul) when there were at
least two follicles larger than 17 mm in diameter. Serum
was collected 36 hours after HCG injection on the day of
oocyte pick-up. Follicular fluid (FF) and serum hormone
levels were classified according to the morphology of
Oocyte-Cumulus-Corona-Complexes as mature, imma-
ture, intermediate, postmature and empty follicles.
Serum PRL levels were significantly high in the mature
group (p<0,05). HCG were high in the postmature group
(p<0,01) and low in the immature group (p<0,01). FF b-
HCG were significantly low in the immature group and
correlated with serum HCG. FF FT levels were high in
the immature follicles (p<0.05). Serum and FF b-HCG
were correlated and found to be low in immature folli-
cles in this small group of patients. b-HCG was observed
to be a major determinant in oocyte maturation.
Increasing the number of patients in future studies may
help in identifying a cut-off value for b-HCG in the grad-
ing of oocyte maturation.

Key words: IVF, hormone, follicular fluid, oocyte
maturity, bHCG

OZET

Serum ve Follikiiler Svvi Hormon Parametreleri fle O-
sit-Kiimiiliis-Korona-Komplex Maturasyonunun Pick-Up
giint Karsilastirilmasi

Amag: Serum ve follikiler FSH, LH, free testosterone
(ft), prolactin (PRL) ve BHCG ile Veeck’s klasifikasyonu-
na goére oosit maturasyonu iligkisini araytirmak.

Arag-Yontem: Ocak 1997 ve Ekim 1998 arasinda IVF
icin tubal faktor ve agiklanmayan infertilite nedenleri ile
bagvuran 44 infertil hasta ¢alismaya dahil edildi. Biitiin
hastalar uzun protokol GnRH-a (Decapeptyl-CR, Er-Kim,
Istanbul) aldi ve HMG (Menagon, Erkim, Istanbul) ile ya
da ptir-FSH (Metrodin, Serono, Istanbul) ile indiiklendi.
En az iki follikil 17 mm’den daha biiyiik ¢apa ulaginca
ovulasyon 10.000 U HCG (Pregnyl, Organon, istanbul)
ile stimiile edildi. Serum HCG injeksiyonundan 36 saat
sonra oosit pick-up giinii toplandi. Follikiller sivi ve se-
rum hormon olgimleri Qosit-Kumiiltis-Korona-Komplex
morfolojisine gore matiir, intermediate, immatiir, post-
matlir ve bog follikiiler olarak gruplandirildi.

Bulgular: Serum PRL diizeyleri matur grupta anlamli
sekilde yiksekti (p<0,05). HCG postmatiir grupta ytik-
sekti (p<0,01) ve immatiir grupta diisikti (p<0,01). FF
BHCG immatiir grupta anlamli dugtikti ve serum HCG
degeri ile iligkiliydi. FF ft seviyeleri immattir grupta ytik-
sekti.

Sonug: Immattir grupta serum ve FF B-hCG birbirleriy-
le korele olarak bu kiigiik hasta grubunda digtik bulun-
mugtur, 8-hCG oosit maturasyonunda ana belirleyici ola-
rak gozlenmigtir. Hasta sayisi arttirilarak oosit maturas-
yonu tasnifinde B-hCG egik degerinin belirlenebilmesi
mimktin olabilir.

Anahtar kelimeler: IVF, hormon, follikiiler sivi, oosit
maturasyonu, 8-hCG
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Folliculogenesis and oocyte maturation are
extremely complex processes that are dependent
on an integration of cellular and endocrine mech-
anisms. Follicular fluid (FF) is the fraction of
extracellular fluid that accumulates in the antrum
of ovarian follicles. As the follicle matures, the
volume of follicular fluid as well as the concen-
trations of steroidal and non-steroidal substances
increase, providing a hormonal microenviron-
ment that is influential in the subsequent matura-
tion of the oocyte (1). Since the oocyte-cumulus-
corona complex (OCCC) is bathed in follicular
fluid throughout its maturation, it is believed that
there may be a direct relationship between the
biochemical characteristics of follicular fluid and
oocyte maturation (2).

Oocyte maturity, as determined by OCCC
morphology, is related to successful fertilization
in-vitro (IVF). However, OCCC morphology is a
subjective parameter that does not always corre-
late with nuclear oocyte maturity (3). Full matu-
ration of oocytes requires cytoplasmic as well as
nuclear changes (4). Follicular steroids may play
an important role in both the resumption of meio-
sis and cytoplasmic maturation (5, 6). Most data
on the analysis of follicular fluid indicates a cor-
relation between follicular steroid content and
oocyte maturity and, moreover, fertilization
capacity (7).

In the current study, we investigated the inter-
relationship between serum and follicular FSH,
LH, free testosterone (FT), prolactin (PRL) and R-
HCG with oocyte maturation, according to
Veeck’s classification.

MATERIALS AND METHODS

Patients and Protocols: Enrolled in the study
were 44 infertile patients with a diagnosis of
tubal-factor or unexplained infertility who were
accepted for IVF between January 1997 and
November 1998.

All of the patients received GnRH-a
(Decapeptyl-CR, Er-Kim, Pharmaceuticals,
Istanbul, Turkey) in a long-term protocol on day
21 of the cycle preceding IVF and were stimulat-

ed either with HMG (Menagon, Erkim, Istanbul.)
and/or pure-FSH (Metrodin, Serono, Istanbul).
The extent of ovarian suppression and the devel-
opment of follicles were monitored in all patients
using transvaginal ultrasound scans. Ovulation
was stimulated with 10,000 U HCG (Pregnyl,
Organon, Istanbul, Turkey) when there were at
least two follicles >17 mm in diameter. All of the
HCG injections were made by a single IVF nurse
in order to prevent the improper preparation and
administration of the drug, an issue addressed by
Asch et al (8). All follicles >16 mm were aspirat-
ed using a 17G aspiration needle under
endovaginal ultrasound guidance.

Oocytes retrieved from the aspirated follicles
were evaluated under stereomicroscope, and
their cumulus-coronal cell morphology interpret-
ed as mature, intermediate, immature, postma-
ture or empty. Maturation of oocytes was deter-
mined according to the criteria of Veeck et al (9).

Serum was collected 36 hours after HCG
injection on the day of oocyte pick-up. Serum
and FF samples were immediately centrifuged at
3000xg for 10 minutes and stored at —20 degrees
until the day of biochemical assay. FSH, LH and
prolactin levels were measured with an
Automated Chemiluminescense System, and ft
and b-hCG levels were measured by radioim-
munoassay.

Statistical analysis: Data was analyzed using
SPSS software (version 9.01; SPSS Inc., Chicago,
IL) with analysis of variance and x2 test. Data col-
lected from the patients was analyzed by one of
the authors who was blinded to the study. Data is
presented as mean+SD. P<0.05 was considered
as stafistically significant.

RESULTS

The number of ampoules injected (p<0.05, x2
test) and the age of patients (p<0,01, x2 test) var-
ied significantly in the immature group. Other
groups were comparable in parameters of age,
injection days, number of ampoules, number of
aspirated oocytes, IVF indications and induction
protocols (Table 1).

Serum hormaone concentrations were grouped
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Table 1: Comparison of Clinical Parameters and Oocyte Maturity
Mature Intermediate | Immature Postmature Empty P
e
Age 32.32+5.16 | 31.62+4.40 | 41.76+0.5 | 31.66+5.68 | 33.73+6.08 | p<0.05*
Day 12.45£1.99 | 11.60+1.76 | 13.00£2.24 | 11.00+1.0 | 12.26+1.73 NS
No. of Ampoules |39.03+12.81|40.40+17.68 | 63.00+24.74 | 31.66x1.52 | 40.94+12.27 | p<0.01**
1 8
No. of Oocytes 9.76+6.84 9.521+6.84 9.20£5.22 8.00+1.00 | 10.89+8.15 NS
Indication| Tubal 48.5% 44% 20% 0% 47.9% NS
Unexp. 45.5% 56% 80% 100% 52.6% NS
Protocol Long 81.8% 68% 80% 66.7% 84.2% NS
Short 18.2% 32% 20% 33% 15.8% NS
Type FSH 33% 32% 20% 33% 36.8% NS
HMG 63.6% 68% 60% 66.7% 53% NS

*Immature group was older than the others (X2 test)

**Number of ampoules injected was greater in immature group (X2 test)

according to ratings of oocyte maturity and empty
follicles (Table 2). Serum PRL levels were signifi-

levels were high in the immature follicles
(p<0.05) but were not correlated with serum lev-

Table 2: Comparison of Serum Hormone Parameters and Oocyte Maturity

FSH (ml U/ml) [ LH (ml U/ml) | FT (nmol/ml) PRL (ng/ml) | bHCG (IU/ml)
Mature 8.43+5.01 0.57+£1.04 6.73+11.85 38.60+25.85 | 83.51+35.84
Intermediate 8.53+4.54 0.50+0.55 2.95+1.46 0.7£11.47 78.55+26.33
Immature 8.88+1.67 0.38+0.10 1.4620.26 23.74%8.90 27.56+14.49
Postmature 8.10x0.71 0.16+0.16 1.2+0.0 16.5+6.15 144.40+163.8
Empty 9.73%7.01 0.52+0.71 7.67+14.33 29.16+12.93 | 91.03+33.52
p NS NS NS p<0.05* SSEE

*Serum PRL was highest in mature group (variance analysis)

**Serum bHCG was highest in postmature (p<0.001) and lowest in immature (p<0.01) groups (vari-

ance analysis)

cantly high in the mature group (p<0,05, analysis
of variance). HCG levels were high in the post-
mature group (p<0,01, analysis of variance) and
low in the immature group (p<0,01, analysis of
variance). FSH, LH and FT concentrations did not
vary between groups.

Follicular fluid hormone concentrations were
grouped according to oocyte maturity rating. FF
bHCG levels were significantly low in the imma-
ture group and correlated with serum HCG. FF FT

els. FSH, LH and PRL levels did not differ among
the groups (Table 3).

DISCUSSION

Siu et al showed that OCCC correlates signifi-
cantly and positively with normal fertilization
rates and may serve as a useful predictor for preg-
nancy success in an IVF cycle (10). However, the
intrafollicular mechanism involved in the regula-
tion of nuclear and cytoplasmic processes for



60 —CORRELATION BETWEEN SERUM AND FOLLICULAR FLUID HORMONE PARAMETERS AND MATURATION OF OOCYTE-CUMULUS-CORONA-COMPLEXES ON THE DAY OF PICK-UP

Table 3: Comparison of FF Hormone Parameters and Oocyte Maturity

FSH (mIU/ml) [ LH (miU/ml) | fT (nmol/ml) PRL (ng/ml) [ bHCG (IU/ml)
Mature 5.61+3.77 0.31+0.29 82.39+£70.14 | 33.04+17.52 | 38.53+24.03
Intermediate 5.82+4.04 0.49+0.66 70.80+57.41 | 27.40+£10.24 | 35.20+19.13
Immature 6.54+1.77 0.14+0.08 141.24+88.12 | 23.90+8.30 10.50+7.58
Postmature 4.04+1.33 0.24+0.12 47.55+6.29 16.40+10.61 27.25+£0.35
Empty 5.71+3.70 0.26+0.33 70.75£50.16 | 25.37£10.03 | 40.80+23.08
p NS NS SS* NS SS**

*FF ft was high in immature group (p<0.05) (variance analysis)

**EF bHCG was low in immature group (p<0.05) (variance analysis)

maturation is not well known. Most data on the
analysis of FF indicate a correlation between fol-
licular hormone content and oocyte maturity (7).

In order to mimic the natural midcycle LH
surge necessary for final follicular maturation,
exogenous HCG is administered. It appears in fol-
licular fluid following injection; however, the
relationship of its concentration in follicular fluid
to oocyte maturity needs to be clarified. HCG
concentration in FF did not differ significantly
between stimulated and natural cycles. This may
be attributed to the fact that both groups of
patients received the same ovulatory-triggering
dose of HCG (2).

Blood-borne substances in the follicular fluid,
such as HCG concentrations, may reflect the
health and maturity of the follicle, its vasculature,
and the permeability of the follicular membrane
(11). Changes in ovarian blood flow affect the
entry of blood-borne HCG into the follicle.
Estrogen’s affect on ovarian perfusion in GnRH-a
cycles might lower the amount of HCG present-
ed to the follicles (12). In this study, FF _-HCG
levels were significantly low in the immature
group and correlated with serum HCG.

Conflicting data has been reported on con-
centrations of FF PRL during oocyte maturation in

normal and stimulated cycles (13). Laufer et al
described close association between a high FF
PRL concentration and oocyte maturity in cycles
stimulated with a high-dose HMG regimen.

The presence of specific receptors for PRL in
human ovaries, animal data, and in-vitro studies
suggest that PRL may also directly regulate ovari-
an function. This study showed that serum PRL
levels were significantly high in the mature
group. Follicular fluid PRL levels were also high
in the mature group but not statically significant.

In this study, FF FT levels were significantly
higher in the immature follicles than in all other
follicles. It has been suggested that androgens act
via conversion to 5_ reductase metobolites,
which could then act as inhibitors of aromatiza-
tion (14). In correlation with previous studies per-
formed on other FF androgens, our study found
FF FT levels to be higher in the immature group
(15, 16).

Serum and FF bHCG were correlated and
found to be low in the immature group. bHCG
was observed to be a major determinant in
oocyte maturation. Increasing the number of
patients may help to determine a cut-off value for
bHCG in grading oocyte maturation.
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COLPOSCOPY

ilkkan Diinder* 4 Yaprak Engin* + Yusuf Ustiin*

SUMMARY

Cytology and colposcopy are both methods used
in the screening of cervical cancer. Cytology is a
laboratory method, whereas colposcopy is a clini-
cal method. Both have their relative merits, and a
combination of the two may be used to generate
screening protocols that might result in more effec-
tive and inexpensive screening programs.

Key Words: Colposcopy.

OZET

Kolposkopi

Kolposkopi, serviks kanserinde tarama metodu
olarak kullanilan, sitolojive ek ikinci bir yon-
temdir. Her iki yéntemin de birbirlerine gore
uUstinliikleri bulunmaktadir. Sitoloji bir laboratuar
yéntemidir, kolposkopi ise klinik deneyime dayan-
maktadir. Bununla birlikte, sitoloji ve kolposkopi,
etkinligi yiksek, maliyeti disiik tarama program-
larinda kullanilabilecek, birbirini tamamlayan iki
farkli tani yéntemidir.

Anahtar Kelimeler: Kolposkopi.

Since its development in 1925, the use of the
colposcope has become well established in clin-
ical gynecologic practice for defining and delin-
eating cytologically detected abnormal lesions.
An increase in the diagnosis of pre-invasive con-
ditions in conjunction with the decrease in the
incidence of invasive cervical cancer has neces-
sitated an increased use of colposcopy in prac-
tice.(1)

The colposcope is a binocular microscope
that allows for the inspection of the cervix under
low magnification (5x-40x). It consists of single or
double main objective lenses, binocular tubes
(containing a prism system), eyepieces (oculars)
with diopter adjustment, a light source and a fil-
ter, usually green, to enable the study of blood
vessel patterns. Colposcopy is used primarily to
identify the source of abnormal cells in a PAP

smear and to determine the location of biop-
sies.(2)

Colposcopy indications are shown in Table 1.

Table 1: Colposcopy Indications(3)

1. Dysplasia or carcinoma in cervicovaginal
smear

2. HPV infection in cervicovaginal smear

3. A high-risk woman with a diagnosis of
ASCUS or repeated ASCUS in cervicovaginal
smear

4, Repeated infection in cervicovaginal smear
5. Cervix with abnormal appearance
6. Exposure of cervix to DES.

The standard steps used in colposcopic exam-
ination are shown in Table 2.(4)

Table 2: Colposcopic examination

1. Patient is placed in lithotomy position.

2. Cervix is exposed by speculum examina-
tion.

3. Pap smear is repeated, if necessary.
4, Cervix is cleaned with normal saline.

5. 3-5% solution of acetic acid is applied to
the cervix and transformational zone. (Repeated

*Ankara University Faculty of Medicine, Department of Obstetrics and Gynecology, Ankara, Turkey

Received: Nov 17, 2000

Accepted: Jan 25, 2001



COLPOSCOPY

64

if necessary.)

6. Cervix is inspected in a clockwise direc-
tion, first without green filter and then with filter.

7. lodine solution is applied to the cervix.

8. Cervix is inspected again.

9. Sites for biopsy are selected and taken.
10. Hemostasis (Monsel solution or AgNO3).

Use of a 3-5% solution of acetic acid removes
excess mucus and cellular debris and provides

demarcation of observable lesions.(?/3) The fol-
lowing terminology is used in the classification of
colposcopic findings (Table 3): Aceto-white
epithelium: a focal colposcopic pattern of white
epithelium seen after application of acetic acid;
Leukoplakia (hyperkeratosis): an elevated white,
thick, heavy plaque present before acetic acid
application; Punctuation: the endings of capillar-
ies, generally resembling red spots, in the aceto-
white epithelium; Mosaicism: the appearance of

Figure 1: Colposcopic view of external os
before the application of acetic acid.

nuclear swelling (Figures 1-2). Vessel structures
and color tones can be best understood using a
green filter. lodine stains normal glycogen-con-
taining epithelium dark brown, while other
epithelia remain pale.

When evaluating patients with abnormal
cytology, it is essential to recognize the area with
the most severe epithelial change for sampling.
The major characteristics assessed during col-
poscopy are vascular pattern, intercapillary dis-
tance, color tone, surface contour and clarity of

Figure 2: After the application of acetic acid,
whitish color and mosaic pattern.

thin blood vessels forming reddish borders;
Atypical vessels: irregular vessels resembling
cotntnuas ol spaghetti-like forms.(?)

Table 3: Terminology

[. Normal colposcopic findings

A. Original squamous epithelium

B. Columnar epithelium

C. Normal transformation zone

Il. Abnormal colposcopic findings
A. Within the transformation zone
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1) Aceto-white epithelium

a. Flat

b. Micropapillary or microconvoluted
2) Punctuation
3) Mosaicism
4) Leukoplakia
5) lodine-negative epithelium
6) Atypical vessels

B. Outside the transformation zone (e.g., ecto-
cervix, vagina)

Ill. Colposcopically suspect invasive carcino-
ma

IV. Unsatisfactory colposcopy

A. Sguamocolumnar junction not visible
B. Severe inflammation or severe atrophy
C. Cervix not visible

V. Miscellaneous colposcopic findings

Colposcopy and cytology are two methods of
cervical cancer screening. Both methods have
their relative merits. Cytology is an economical
method that does not require a specialist. It is
appropriate for screening a population, but it can-
not localize a lesion. A well-taken smear should
reveal abnormalities in the canal at the same rate
as those on the ectocervix. Cytology has its own
failure rate, the reasons for which are not always
clear. The rate of false negatives is reported to be
between 5-30%.
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terpretation of ectocervical changes. It is there-
fore reasonable to assess colposcopy as 80%
accurate in the detection of early cervical carci-
noma.(5,6)

Cervical smears assist in determining which
patients should undergo colposcopy and there-
fore decrease the number of colposcopies.
Among the low-risk female population, one out
of two cases of colposcopically low-grade pat-
terns should be considered indicative of squa-
mous metaplasia. Lukic et al confirmed that col-
poscopic evaluation is unable to distinguish
between immature metaplastic transformation of
the epithelium and metaplastic epithelium with
initial neoplastic transformation.(?) Teale et al
stated that women referred with low-grade cyto-
logical abnormalities who have a normal cervix
on colposcopy and a negative or borderline
repeat smear test may be discharged from the col-
poscopy clinic.(8

The value of colposcopy and cytology in
screening cervical intraepithelial carcinoma
(CIN) was analyzed in a retrospective study that
compared cytologic and colposcopic findings
with histologic results. Sensitivity and specificity
rates of colposcopy were 87% and 15%, respec-
tively, compared to 47% and 77% for cytology.
The low sensitivity of cytology suggests that 50%
of CIN associated with abnormal colposcopy
may be overlooked if cytology alone is used for
screening.(g) (Table 4)

Table 4: Value of Cytology and Colposcopy in Cervical Cancer Screening

Cytology Colposcopy
False negative rate(5) 5-30% 10-35%
Sensitivity(F) 47% 87%
Specificity(g) 77% 15%

Colposcopy is particularly useful as a sec-
ondary screening method to compensate for cyto-
logical failures. Because 10-15% of atypical
lesions are situated in the canal out of range of
the colposcope, colposcopic failure rate is neces-
sarily higher than that of good cytological screen-
ing. An additional 5% failure rate is due to misin-

In another study on colposcopy, histologic
biopsy results of Grade | atypical transformation
zone revealed a 70.6% rate of chronic cervicitis
and a 19.6% rate of CIN. Grade | atypical trans-
formation zone with inflammatory smears
revealed CIN II-lll in only 2.7% of patients. Grade
| lesions in association with high-grade SIL
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revealed CIN II-lll lesions at a rate of 16.6%.
These results indicate that Grade | lesions in the
presence of inflammatory or low-grade SIL
smears can be observed and biopsied only if the
changes persist. However, association of high
grade SIL with Grade | atypical transformation
zone calls for immediate biopsy.(1 0)

Differences in the sensitivity of colposcopy
between premenopausal and postmenopausal
women have been described. Suspect cervical
lesions are seen in 24% of women <50 years of
age, compared with 3% of women >50 years of
age. This observation can be explained by the
ectocervical location of the squamocolumnar
junction in premenopausal women.(1D) In
women >35 years of age, cervical lesions associ-
ated with intraepithelial neoplasm are thinner
and thus less colposcopically conspicuous than
those in women <35 years of age. Patients >35
years old with aceto-white cervical lesions con-
sistent with trivial changes of doubtful signifi-
cance should therefore undergo colposcopically
directed biopsy independent of their cytologic
result.(12)

Baldauf et al reported 95% of loop electrosur-
gical excision treatment failures could be detect-
ed by cytology and colposcopy in the first two
postoperative years.(13) These results confirm
those of Gardeil et al, who were able to detect
70% of treatment failures at six months and 30%
at 24 months following loop electrosurgical exci-
sion.(14) Both cytology and colposcopy were
able to provide early detection of all treatment
failures that occurred after the first two postoper-
ative years, suggesting that follow-up modalities
based on cytology might be advisable beyond the
second year.

Flannely et al state that follow-up by cytology
is essential after treatment for CIN, but col-
poscopy is optional, although it may increase the
detection of persistent disease at six months.(15)
Colposcopy may be particularly beneficial for fol-
low-up if the treated lesion was large and if the
excision appeared incomplete.(1 6)

COLPOSCOPY

Human papilloma virus infection of the lower
genital tract can be present in three states: Latent
infection; subclinical infection; and clinically evi-
dent exophytic warts. Infection results in different
growth patterns, depending on the type of epithe-
lium infected, HPV type and host resistance. HPV
infection can involve the lower genital tissues,
making it imperative that a complete and exten-
sive colposcopic investigation be undertaken in
all HPV patients. HPV-induced changes and their
colposcopic characteristics vary. The lesions may
appear to be soft, bulky, hard or pedunculated;
they may resemble sessile papules; they may be
hyperkeratotic or pigmented; and they may be
isolated or grouped in clusters.

There are several types of cervical HPV-
induced lesions. Flat condyloma is a subclinical
cervical HPV lesion that appears as focal or mul-
tiple white plaques within and outside the trans-
formation zone. These flat lesions are so similar
in appearance to metaplasia and CIN that differ-
entiation is difficult without biopsy. Spiked
condylomata are the most frequently encoun-
tered form of cervical HPV-induced lesions and
are characterized by a surface covered by bud-
ding, finger-like projections or spikes.

Persistent presence of high-risk HPV in nor-
mal cervical smears is associated with a signifi-
cantly increased risk of developing abnormal
cytology and to a lesser degree with developing
an abnormal colposcopic impression.{17)

The aim of colposcopy is the differentiation
between benign HPV lesions, intraepithelial neo-
plasm and invasive cancer. (18) Cervical papillo-
mas are benign tumors originating from squa-
mous epithelium with the contribution of mes-
enchymal tissue. In one study, the vascular struc-
ture of cervical papilloma was shown to become
prominent when an oxytocin test was performed
during colposcopy.(19) Colposcopy can be used
to identify cervico-vaginitis, chronic cervicitis
and other inflammatory lesions such as ulcers,
cysts and granulomas. Inflammatory patterns after
acetic acid application are characterized by dif-
fuse or local red punctuation, white punctuation,
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micropapillae and, more rarely, a vesicular pat-
tern. In chronic cervicitis, the columnar epitheli-
um remains red, and contact bleeding occurs

very readily after the application of acetic
acid.(20)
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CAUDA EQUINA SYNDROME DUE TO POSTERIOR
EPIDURAL MIGRATION OF AN EXTRUDED LUMBAR
DISC FRAGMENT

Engin Goniil* 4 Biilent Diiz* < Tamer Erginay* <
Altay Bediik* < Seref Demirkaya**

SUMMARY

Cauda equina syndrom resulting from posterior
epidural disc fragment migration is very rare and
only two cases have been reported to date. This
report represents magnetic resonance imaging of
posterior epidural disc fragment migration and
clinical evaluation of this rare disease.

Key Words: Cauda equina syndrome, disc frag-
ment migration, magnetic resonance imaging.

OZET
Kauda Equina Sendromu

Posterior epidural disk fragmani migrasyonuna
bagl kauda equina sendromu nadir gorilmektedir
ve glinimiize kadar sadece iki vaka bildirilmistir.
Bu makalede posterior epidural disk migrasy-
onunun manyetik rezonans gérintilenmesi ve
klinik evaluasyonu sunulmustur.

Anahtar Kelimeler: Kauda equina sendromu,
disk fragman migrasyonu, manyetik rezonans
goruntileme.

Sequestered disc fragments usually stay in the
right or left half of the anterior epidural space.
Because of posterior longitudinal ligament and its
attachments, posterior epidural migration of
extruded disc fragments are seen rarely (1,2).
Among them there is two cases reported cauda
equina syndrom due to posterior epidural migra-
tion of an extruded lumbar disc fragment (1,3).
Cauda equina syndrom (CES) is generally
described as radiating pain in lower extremities,
areflexia, sensory and motor disturbances, and
bladder and bowel disfunction. With cauda
equina lesions, radiating pain is a cardinal feature
(4,5). In this case, there was severe radiating
pain on any movement of the lower back and we
describe a massive posteriorly migrated lumbar
disc fragment showed by magnetic resonance
imaging (MRI).

CASE REPORT

A 59 years old man was admitted to the neu-
rosurgical unit on June 13, 1998. One year ago
his legs were weak for a week and recovered
spontaneously, but at that time he didn’t apply to
a hospital. On his arrival in the neurosurgical unit
he was complaining about severe low back pain,
and bilateral leg weakness. He couldn’t walk
without help. The straight leg raising test was lim-
ited to 45 degrees in both legs and there was total
motor loss in dorsiflexion of the right ankle.
Motor strength of the left ankle was 2/5. He had
had mild urinary retention for two days. The rec-
tal tone was decreased. Reflexes were decreased
at the right knee and absent at the ankle bilater-
ally. Plantar reflexes were bilateral indifferantiat-
ed.
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Magnetic resonance imaging revealed a pos-
terior epidural lesion at the level of L3- 4 causing

Fig 1: Sagittal T1-weighted magnetic resonance
images at L3-L4 before (a) and after (b)
contrast enhancement,

cauda equina compression { Fig. 1 ). The lesion
was slightly hiperintense on T1- weighted images
and hiperintens on T2 weighted images (Fig. 2),
and showed rim enhancement after adminstra-
tion of gadolinium ( Fig. 1b, 2, 3 ).

This patient was taken to surgery and L3
hemilaminectomy was performed. The lesion,
which is adherent to the dura but not destructed,
or invased into other tissues seen in the posterior

T4 BRIV PAGEI [E e

Fig 2: The posterior epidural disc fragment is
hiperintense on axial magnetic resonance
T1-weighted image with gadolinium
enhancement. The disc fragment is poste-
rior and to the right of the thecal sac.
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Fig 3: The coronal magnetic resonance T1-
weighted image of the puslerior epidural
disc fragment.

epidural space and removed by using the operat-

ing microscope. Then L3 - L4 discectomi was

performed. Inspection of the dura showed no
dural rent.

The patient’'s complaining recovered but his
right leg weakness continued.

Pathologic examination revealed degenerated
disc.
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DISCUSSION

This is the third reported case of cauda equina
syndrom due to lumber disc herniation with
migration to the posterior aspect of the caudal sac
(1,3). No posterior epidural disc fragments are
described in any published case series of CES
secondary to  herniated [umbar disc
(6,7,8,9,10,11). Lichtor in his case related the
posterior migration partly to lumbar fusion (12).
Our patient had no trauma or history of an oper-
ation related with the specific region. In the
anatomy literature there is no consensus on pre-
ferred direction of disc fragment migration. Fries
et al (13) observed a higher frequency of rostral
migration (78 %) while caudal and bidirectional
migration was less frequent (40 % and 17 %
respectively) .The path of disc fragment migration
is determined by the anatomy of the anterior
epidural space (2). There is two other septum
which is limited posterolateral migration of disc
fragment one is sagittal midline septum described
by Schellinger (2) the other is the peridural or lat-
eral membrane described by Fick (14) in 1904.
But there has been very little new knowledge
published about the epidural anatomy and it's
variations or irregularities.

MRI (Magnetic Resonance Imaging) has
become the modality of choice for the evaluation
of disc disease. MRI is also recommended in the
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evaluation of acute cauda equina compression
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A CASE OF BEHCET’S DISEASE WITH
ANTICARDIOLIPIN ANTIBODY POSITIVITY AND
CRYOGLOBULINEMIA

Rana Yavuzer Anadolu* + Nihal Kundakcr* 4 Ahu Birol* 4 Umit Tiirsen

SUMMARY

Behget’s disease is a multisystem inflammatory
disorder. Genetic, viral and immunological distur-
bances are thought to play a role in the etiopatho-
genesis. Vascular involvement; which is frequent-
ly seen in Behget’s disease; can be seen as
aneurysm, arterial and venous occlusions.
Researchers have investigated anticardiolipin
(ACA) antibody levels in individuals with Behget’s
disease and generally it is agreed that ACA anti-
body positivity has no correlation with vascular
involvement of Behget’s disease. We present a
patient with Behget’s disease in whom anticardi-
olipin antibody positivity and cryoglobulinemia
was noted. To our knowledge the association of
these different entities has not been reported
before.

Key words: Behget’s disease, anticardiolipin
antibody, cryoglobulinemia

Behcet's disease is a multisystem inflammato-
ry disorder (1). Although multiple immunologic,
infectious, genetic and toxic causes have been
proposed, the etiology of the syndrome remains
obscure (2). Recurrent vasculitis and vascular
thrombosis are key features of Behget's disease
(3). Here we present a patient with Behget's dis-
ease in whom anticardiolipin antibody positivity
and cryoglobulinemia was noted. To our knowl-
edge the association of these different entities has
not been reported before.

OZET

Antikardiyolipin Antikoru ve Kriyoglobulinemi
ile Birliktelik Gosteren Behget Hastalig Olgusu

Behget hastaligi; genetik, viral, ve immunolojik
faktsrlerin etyolojide rol oynadigi multisitemik bir
hastaliktir. Behget hastalifinda sik kargilagilan vas-
kiiler tutulum anevrizma, arterial ve venéz obst-
ruksiyon seklinde gérilebilir. Antikardiyolipin an-
tikoru (ACA) ve Behget hastaligi arasindaki iliskiyi
aydinlatmak amaci ile yapilan ¢alismalar sonu-
cunda; ACA ve Behget hastaliginda vaskiiler tutu-
lum arasinda baglanti olmadigi saptanmustir. Bura-
da antikardiolipin antikor pozitifligi ve kriyoglobu-
linemi tespit edilen bir Behget hastasi yayinlanma-
ya uygun bulunmustur.

Anahtar kelimeler: Behget hastalifi, antikardiyo-
lipin antikoru, kriyoglobulinemi

CASE REPORT:

A 33 year old man with Behget’s disease pre-
sented with a 2 month history of leg ulcers on his
lower legs and cyanosis of his fingers. He had
oral aphtae, genital ulcer, papulopustuler erup-
tion, erythema nodosum, thrombophlebitis for 5
years duration and bilateral uveitis for 2 years
duration. Physical examination was insignificant.
Dermatological examination revealed a minor
aphtous ulceration on the lower lip measuring
0.5 x 0.5 cm in diameter and two genital ulcera-
tions on the scrotum measuring 1 x 1 cm and 0.5
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x 0.5 c¢cm in diameter. Ulcerative lesions around
medial and lateral malleolus (Figure 1), acro-

Figure 1: Ulcerative lesion around medial malle-
olus

cyanosis with ulcer around nail bed (Figure 2) on
his legs. There were multiple erythematous ten-
der nodules and livedo reticularis were noted on
extensor parts of his legs.

Figure 2: Acrocyanosis with ulcer around nail
bed

Laboratory examination revealed normal
complete blood count, urine analysis and blood
chemistry. Sedimentation rate was 60 mm/hr.
ANA was negative, Anti dsDNA was 3.2/ml.
Immunological parameters 1gG:22.9 g/L, IgA:4
g/L, 1gM:2.8 g/l and C3:1.7 g/L, C4:0.29 gL
VDRL, RPR, hepatitis B and hepatitis C antigens
were negative. Anticardiolipin antibody IgM, IgG

levels were 17 U/ml and 3 U/ml (0-12 U/ml)
respectively. Cryoglobulin was positive. Protein
C, protein S and antithrombin 3 levels were with-
in normal limits.

Histopathological examination of a biopsy
specimen taken from the margin of a leg ulcer
showed enlargement of small and medium sized
vessels in dermis, fibrin deposits, neutrophil and
leucocyte infiltrates, neutrophilic nuclear dust
formation around vessels (Figure3). In addition to
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Figure 3: Wall of small dermal vessel is infiltrat-
ed by neutrophils and leucocytes

1.5 mg/day colchicium therapy; 60 mg/day pred-
nisolone was initiated. Venous dopler ultrasonog-
raphy of lower extremities revealed chronic
thrombosis in right popliteal and tibialis posterior
veins, subacute thrombosis in left vein and
thrombosis causing partial obstruction in both
femoral veins. The patient was diagnosed as hav-
ing deep vein thromboses and fraxiparine 0.6¢c x
2/ day was initiated. Pentoxyphilline 1200
mg/day and nifediphine 30 mg/day were begun
for the teatment of Raynaud’s phenomenon.

DISCUSSION:

Behget's disease is a multisystemic, inflamma-
tory disorder with mucocutaneous, articular,
intestinal, urogenital, vascular and neurological
involvement (1).

The histopathological findings of the skin
lesions revealed a perivascular predominantly
round cell infiltrate. The lesions were described



Rana Yavuzer Anadolu, Nihal Kundakgt, Ahu Birol, Umit Ttrsen

as leucocytoclastic vasculitis; but after many
researches there were no signs of vasculitis as
described by some authors (4).

Jorizzo et al. found that histopathological ass-
esment of early cutaneous lesions from patients
with Behget's disease reveals findings consistent
with either leucocytoclastic vasculitis or Sweet’s
like vasculitis (5,6).

In 1990 Su et al. studied histopathological
changes of erythema nodosum in 30 patients with
Behget’s disease. They concluded that no leuco-
cytoclastic vasculitis was seen in their patients. In
% 40 of the patients lymphocytic vasculitis was
observed (7).

These various research studies indicated that
there are contradictory results about the etiology
of mucocutaneous lesions seen in Behget's dis-
ease.

The vasculopathy of Behget's disease is dis-
tinctive due to involvement of both arteries and
veins of all sizes. It can be seen as aneurysm,
arterial and venous occlusions (1,6).

in patients with elevated anticardiolipin anti-
body levels vascular thrombosis are frequently
seen. Because of this there are many studies done
to determine the serum levels of ACA and to
assess their frequency and clinical relevance in
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patients with Behcet’s disease (2,3). Generally it
is agreed that ACA levels are not elevated in
Behget’'s patients with vascular involvement
2,8,9).

Cryoglobulins are a group of proteins that
have the unusual property of reversibly precipi-
tating in cold (10,11). Single-component cryo-
globulins may be associated with myeloma,
macroglobulinemia and lymphoma; mixed cryo-
globulins may be associated with infections,
autoimmune diseases, lymphoproliferative dis-
eases (12). The most common cutaneous mani-
festations of cryoglobulinemia is recurrent purpu-
ra, Raynaud’s phenomenon, livedo reticularis
and distal ulcerations (11). Histologically lesions
appear as leucocytoclastic vasculitis in % 50 of
cases (10).

In our case recurrent purpura, Raynaud’s phe-
nomenon, digital ulcers were present and the skin
biopsy revealed leucocytoclastic vasculitis. These
findings were consistent with cryoglobulinemia.

Our patient has anticardiolipin antibody posi-
tivity, cryoglobulinemia in addition to Behget's
disease. We decided to present this case because
to our knowledge the association of these differ-
ent entities has not been reported before.
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EIGHTY TWO-YEAR-OLD MALE WITH SYSTEMIC
LUPUS ERYTHEMATOSUS
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SUMMARY

Systemic Lupus Erythematosus (SLE) predomi-
nantly affects young women in their twenties. In
the elderly, the onset of the disease may be more
insidious, and the time interval between onset and
diagnosis of the disease may be longer than in
younger patients. We present here an 82-year-old
male patient diagnosed with SLE.

Key words: lupus, elderly

OzET

82 Yaginda SLE

Sistemik Lupus Eritematozis (SLE) ¢ogunlukla
20°li yaslarda geng kadinlarda goriiliir. Yaghlarda,
hastaligin seyri daha sinsidir ve gikayetlerin
baglangici ile tam koyulana kadar gegen siire
genglere gére daha uzun olabilir. Seksen iki
yasinda, SLE tanisi koyulan, erkek hastayr takdim
ediyoruz.

Anahtar kelimeler: lupus, yasli hasta

SLE is an autoimmune disease in which tissues
and cells are damaged by cellular cytotoxicity
and immune complexes. Ninety percent of SLE
cases are women, usually of childbearing age.
However, children, men and the elderly can also
be affected. Prevalence rate of the disease for the
United States ranges between 15-50/100,000 (1).

The prevalence of inflammatory disorders of
connective tissue in the older age group is quite
likely underestimated. The disease may also have
a different clinical and serologic course in the
elderly than in younger patients (2,3). Age distri-
bution of SLE incidents differ significantly by
race, with a younger mean age in black females
(35.5 years) compared with caucasian females
(41.7 years), and a corresponding earlier peak
incidence rate in the 25-34 year age group and
the 35-50 year age group, respectively. (4,5). In
studies of SLE patients, it was found that onset of
the disease was insidious and diagnosis delayed
in elderly patients when compared with younger
age groups.

CASE REPORT

In September 1998, an 82-year-old male
patient who had been undergoing treatment for
hypertension for the past four years developed
pretibial swelling and, a few weeks later, arthral-
gias in both knees. At that time he was examined
by an orthopedist and told that his symptoms
were related to the aging process. A few months
later he was admitted to the Department of
Infectious Diseases with complaints of severe
fatigue, polyarthralgia, an intermittent, prolonged
fever, weight loss and exertional dyspnea.
Pneumonia was diagnosed, and he was treated
with intravenous seftriaxon for two weeks.
However, his symptoms did not improve, and his
shortness of breath increased. As a result, the
family requested a cardiac examination, and the
patient was admitted to Ankara University Heart
Center Hospital.

In terms of medical history, the patient had

been diagnosed with hypertension four years ear-
lier and was being treated with doxasozine (4
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mg/day). He had smoked one packet of cigarettes
a day for 60 years, and he had had no signs of
any connective tissue disorder. A physical exam-
ination at the heart center revealed a pale physi-
cal appearance; blood pressure of 160/80 mmHg;
pulse of 80/min and rhythmic; an apical systolic
murmur of grade 2/6, which radiated to the axil-
la and S3; and Grade 2 bilateral pretibial edema.
A respiratory examination revealed no respirato-
ry sounds at the base of the right lung. His func-
tional status was assessed as Class 3-4 (New York
Heart Association Classification). Laboratory
examinations revealed normochrome normocytic
anemia with a hemoglobin of 8.3, 8.7 and 9.0
gr/di, and serial follow-up analysis sometimes
showed mild leukopenia at around 3,500/ml.
Erythrocyte sedimentation rate (ESR) was 86
mmy/hr. He had a urea level of 74 mg/dl, creatine
level of 1.4 mg/dl. Urine analysis revealed ery-
throcyte casts, microscopic hematuria and daily
proteinuria of 0.9 gr/day. His serum albumin
fevel was 2.9 gr/dl, and tumor markers were neg-
ative, except for a mildly increased CEA. Direct
Coomb's test was positive, and the rest of his bio-
chemical parameters were normal. A chest X-ray
showed cardiomegaly and pleural effusion in the
right hemithorax. An echocardiograph showed a
dilated left ventricle with wall motion abnormal-
ities, 2Nd degree mitral regurgitation, 15t degree
aortic regurgitation and an ejection fraction of
35-40%.

As a result of this clinical presentation, we
concentrated mainly on the possibility of heart
failure or malignancy and initiated treatment for
heart failure. In further thorax CT analysis the
patient was noted to have multiple enlarged
lymph nodes (the largest one reaching 1.5 cn
diameter) and a dilated heart. We examined
pleural effusion and found Class 2 cytology and
exudative nature. Abdominal ultrasonography
was normal. Prior to his admittance to the Heart
Center, the patient had had a bone marrow aspi-
ration and biopsy, both of which were normal.

The patient did not respond to heart failure
treatment. Immunological markers revealed:
polyclonal gammapathy in serum protein elec-

EIGHTY TWO YEAR OLD MALE WITH SYSTEMIC LUPUS ERYTHEMATOSUS

trophoresis (gamma fraction of 29.8%); CRP of
260 mg/lt (normal range: 0-5); romatoid factor-
negative; ANA ++++; Anti ds DNA of 14.1 [U/lt
(normal range: 0-7). Clinical and laboratory data
were presented to the Department of
Immunology, and SLE was diagnosed (Table 1)
(6).

Table 1: Summary of Criteria for Classification
of SLE (6)

1- Malar rash

2- Discoid rash

3- Photosensitivity

4- Oral ulcers

5- Arthritis

6- Serositis

7- Renal disorder

8- Neurological disorder
9- Hematological disorder

10- Immunological disorder (Anti-ds DNA
antibody positivity and others )

11- Antinuclear antibody (ANA)

(Patients with four of the 11 criteria are said to
have SLE)

Our patient had six of the above lupus crite-
ria: arthritis, serositis (pleural effusion), renal dis-
order (erythrocyte casts, microscopic hematuria,
proteinuria), hematological disorder (mild
leukopenia, anemia), ANA positivity (++++), high
levels of anti ds-DNA antibody. Although the
presence of serositis may be doubtful in that
pleural effusion may be related to heart failure
(the patient had cardiomegaly and left ventricular
dysfunction), the clinical course and the patient’s
response to steroid therapy (not to positive
inotropes and diuretics) led us to believe that his
pleural effusion was due to serositis. We initiated
prednisolone 1 mg/kg, gradually tapering the
dosage. After six weeks, the patient’s fatigue, pol-
yarthralgia, dyspnea and intermittent fever all
improved, and his functional status improved
from Grade 3-4 to Grade 1. His CRP levels and
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ESR returned to normal, and his pleural effusion
disappeared. Despite blood transfusions his ane-
mia persisted, but we avoided initiating any ther-
apy other than steroids due to his advanced age.

CONCLUSION
SLE is a disease that usually strikes women in

their childbearing ages. However, it is possible to
diagnose SLE in children, adolescents and the

elderly and in the male sex. As an 82-year-old
male, the likelihood of SLE in our patient was rare
(1.6% incidents in his sex and age group) (7),
and, as is usually reported to be the case, his
diagnosis was delayed. Despite its rarity, it is pru-
dent to keep in mind the possibility of SLE when
diagnosing elderly patients showing elevated ESR
levels and diverse symptomatology.

Table 2: Age and sex distribution of SLE patients (7)

Age of onset No. Females No. Males Female/Male ratio
0-9 39 19 2.0:1

10-19 220 39 5.6:1

20-29 369 49 7.5:1

30-39 298 37 8.0:1

40-49 183 35 5.2:1

50-59 98 25 3.9:1

60 and over 58 25 2.3:1

Total 1,265 229 5.5:1
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GIANT OSTEOCHONDRAL LOOSE BODY OF THE
KNEE JOINT

Mustafa Yel* 4 Mustafa Cihat Avunduk* + Recep Memik*

SUMMARY

A rare giant loose body in the knee joint and its
treatment were reported. Two loose bodies sized
5.5 and 1.5 centimeters were extracted from the
knee of a patient who suffered from chronic pain
and knee motion restriction. The histopathological
evaluation revealed normal bone, hyaline carti-
laginous tissue and partly fibrocartilaginous tissue.
The appearance of these loose bodies suggested
that they separated in small pieces from femoral
condyles, were nourished from synovial fluid, and
over time adhered to each other in the knee joint.

Key Words: loose body, knee

A loose body in a joint can be attributed to
various factors such as osteochondritis dissecans,
osteochondral fracture, osteochondroma, syn-
ovial chondromatosis or fracture of osteophytes
in osteoarthritis (1,2). Loose bodies most com-
monly appear in the knee joint and are well
known in clinical practice (2,3,4).

The case we report here is unusual, as the
loose body in the knee was quite large.

CASE REPORT

A 33-year-old amateur soccer player came to
us for examination in April 1994. He had pain,
swelling, locking and a palpable mass in the right
knee. He had an injury to the knee after a fall 13
years ago, and he mentioned a painful swelling.
He had been advised to have an operation, but
had not agreed to one.

Apart from occasional pain, crepitus and

OZET
Diz Ekleminde Serbest Dev Osteokondrol Cisim

Diz ekleminde nadir rastlanan dev serbest eklem
cismi ve tedavisi bildirildi. Kronik agri ve hareket
kisithhgr sikayetleri olan hastamin dizinden 5,5 cm
ve 1,5 cm boyutlarinda olan 2 adet serbest eklem
cismi gikartildi. Histopatolojik ¢alisma sonucunda
normal kemik, hiyalin kikirdak dokusu ve kismi
fibrokartilaj doku oldugu anlasildi. Bu serbest
eklem cisimleri femur kondillerinden kiictik
pargalar seklinde koptuktan sonra sinovyal sivi
icinde beslenerek ve zamanla kendi kendine
birleserek biiyiimislerdir.

Anahtar kelimeler: Serbest eklem cismi, diz.

swelling in the knee, he had had no serious trou-
ble until the last two months. Recently, however,
he had felt a mobile mass in his right knee.

On physical examination of the right knee,
diffuse swelling (effusion), joint-movement
restriction, especially flexion loss, mild instability
and quadriceps atrophy were found. A lateral
roentgenogram showed a fragmented ossified
mass situated between the patella, anterior femur
and tibia. On the antero-posterior
roentgenogram, the larger mass was superim-
posed between the intercondylar notch and over
the lateral tibial condyle, with partial overlap on
the lateral femoral condyle. The smaller mass was
situated  supero-lateral to the patella.
Degenerative changes and crater-shaped, articu-
lar bone defects were seen on the medial femoral
condyle (fig. 1). Routine blood and urine exami-
nations were within normal limits.
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Figure 1: Roentgenograms showed a large, frag-
mented, ossified mass situated between
the patella, anterior femur and tibia and a
smaller mass situated supero-lateral to the
patella.

Diagnostic arthroscopy and removal of the
loose body were recommended. During arthro-
scopic examination of the right knee, an osteo-
chondral loose body of about 1.5x1.5x1 cm was
observed in the suprapatellar space. It was
mobile and had the typical appearance of a loose
body. Another giant osteochondral mass was sit-
uated between the anterior cruciate ligament, fat
pad and lateral femoral condyle. Its size was
5.5x5x4 c¢cm, and although it was not fixed, it was
too large to move about in the knee. The weight-
bearing area of the medial femoral condyle had
crater lesions and degenerative changes. There
were also degenerated medial meniscal tears.
Other intra-articular structures were normal
arthroscopically. Meniscle tears and irregular
chondral flaps on the medial femoral condyle
were debrided, and crater lesions were abraded.
A lateral parapatellar incision was required to
remove the loose bodies.

Gross examination of the loose bodies after
removal revealed that the smaller one was a typ-
ical ostechondral fragment. The larger one was
lobulated and covered hyaline and partly with
fibro-cartilaginous tissue (figure 2). These frag-
ments were not strongly adhered to each other,
and it was possible to separate them manually

GIANT OSTEOCHONDRAL LOOSE BODY OF THE KNEE JOINT

APty

Figure 2: The larger mass, which measured
5.5x5x4 cm, was lobulated and covered
hyaline and partly with fibrocartilaginous
tissue.

Histological examination revealed normal
bone and hyaline cartilaginous tissue and fibro-
cartilaginous tissue between the small particles.
Cellular degenerative findings were discovered in
some osseous areas (figure 3).

Figure 3: Histological examination revealed nor-
mal bone and hyaline carti-laginous tissue
and fibrocartilaginous tissue between
small particles. Cellular degenerative find-
ings were found in some osseous areas
(HE; x20).
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At the sixth month of follow-up, the patient’s
range of knee motion was 20 degrees greater than
at preoperative level, and his pain was lower than
at preoperative level. Although range of motion
was still good, with less pain four years after the
operation, degenerative changes increased con-
siderably.

DISCUSSION

It is possible to observe loose bodies in the
knee joint, resulting from various factors. Most of
them appear as osteochondritis dissecans, a
localized injury or condition affecting the articu-
lar surface that causes separation of segments
from cartilage and bone (1,2,3,4,5). Weight-bear-
ing surfaces of the medial and lateral femoral
condyles are frequently involved (1,3,4). Barrie
(6) has pointed out that osteocytes do not survive
after detachment but that chondrocytes do, as
may the mesenchymal cells of the marrow.
Fibrocartilaginous metaplasia of chondrocytes
and growth of loose bodies nourished by synovial
fluid have been well described for over 100 years
(2,6).

Sarmiento and Elkins (7) reported a similar
case in a knee joint with a history of an injury fol-
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lowed by swelling 13 years later and surgical
removal after another seven years. Das and
Mukherjee (8) reported another case similar to
ours, in which their had been an injury 15 years
earlier. Histologically, it is difficult to determine
the origin of an osteochondral loose body.
Sarmiento and Elkins were not sure whether the
osteochondromatous mass was a chondroma or
the result of an osteochondral fracture, but they
pointed out that the mass fitted well into the tib-
ial fracture site. Das and Mukherjee reported that
a similar mass seemed to originate from the tibial
ostechondral fracture.

Our patient had many osteochondral craters
of various sizes and serious degeneration on the
weight-bearing surface of the medial femoral
condyle. The appearance of this giant loose body
suggested that it originated from osteochondral
fragments separated from the medial femoral
condyle, and that these fragments were nourished
by synovial fluid and adhered to each other with
peripheral fibrocartilaginous tissue. The fact that
the surface of the mass was lobulated and easily
breakable into harder and smaller fragments sup-
ported this thesis.
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