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Anticipation of stuttering is defined as the speaker’s proprioceptive and/or cog-
nitive sense that he or she is about to stutter and prevalent among people who 
stutter PWS. This research was motivated by the importance of the measure-
ment of the anticipation effect in stuttering. Premonitory Awareness Scale in 
Stuttering (PAIS) was adapted to Turkish and psychometric properties of the 
scale in Turkish population was investigated. After the translation of the PAIS 
to Turkish, The PAIS-TR was administered to 60 children who stutter between 
6-16 years of age and their age, gender, educational matched non-stutterer peers. 
Results showed that the PAIS-TR had a high level of internal consistency. The 
reliability and validity measurements demonstrate that the Turkish version of 
the PAIS is a psychometrically valid and reliable instrument that can be used 
both for research and clinical practices.
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1. Introduction
Stuttering is a multidimensional disorder characterised 
by involuntary prolongations, repetitions, pauses and 
blocks which interrupt the flow of speech and effect the 
person’s quality of life in a negative way (Craig et al., 
2002; Yairi and Ambrose, 2013). 
 One of the characteristics of stuttering is the 
anticipation of the stuttering moment and can be defined 
as the speaker’s proprioceptive and / or cognitive 
sense that he or she is about to stutter. Anticipation of 
stuttering in early childhood is reported to be lower 
than in adolescence and adulthood and correlated with 
stuttering awareness (Alm, 2004; Jackson et al., 2015). 
Recent research suggest that children who stutter (CWS) 

become aware of stuttering as early as after 2 years of 
the onset but having difficulty describing avoidance 
behaviors. Although it is apparent that awareness 
increases with age, life experiences and cognitive 
development, the cause and effect relationship between 
these variables has been difficult to establish. In other 
words, it is not clear whether avoidance behaviors 
appears later in development or, alternately, with 
adulthood, awareness of avoidance behaviors increases 
due to cognitive development (Boey et al., 2009).
 Premonitory awareness is one of the awareness 
types seen in stuttering. It refers to an uneasy sensation 
inside the body or feelings of physical discomfort, 
pressure before a stuttering comes (Cholin et al., 2016). 
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Palms, shoulders and throat are reported to be the most 
common localisations of premonitory urges (Rajagopal 
et al., 2013). Given the central role of awareness in 
stuttering therapies, especially the ones focusing on 
avoidance reduction techniques (desensitisation) like 
in Fluency Modification therapies, additional studies of 
this phenomenon are needed.
 Cholin et al. (2016) adapted Premonitory 
Awareness in Stuttering Scale (PAIS) which is derived 
from a questionnaire assessing premonitory awareness 
in people with Tourette syndrome in a detailed way 
(Premonitory Urge for Tics Scale (PUTS) (Woods 
et al, 2005). Stuttering and Tourette Syndrome share 
many similarities like the onset age of the disorders, 
sex ratio of the incidence and prevalence or the 
abnormal dopamine utilization in speech motor control 
areas of the brain. One of the other similarities is that 
both groups report that most of their stutterings / tics 
are preceded by a premonitory urge. But while PWS 
can stop a stuttering event by entirely refraining from 
any speech action, it is not possible to refrain a tic in 
Tourette syndrome (Leckman and Cohen, 2003).
 The current study was motivated by the theoretical 
and clinical importance of the evaluation of premonitory 
awareness in children and adolescents. So, the aim of 
this study is to adapt PAIS to Turkish as PAIS-TR and 
to investigate the psychometric properties of the scale 
in Turkish population between the ages of 6-16.
 
2. Materials and methods
Participants
Participants were recruited from consecutive patients 
with stuttering at the Samsun Ondokuz Mayıs 
University Hospital, Speech and Language Therapy 
clinic. All the participants were diagnosed by a speech 
and language therapist. Diagnoses of the participants 
were based on a detailed clinical interview and 
Stuttering Severity Instrument IV (SSI-IV). Approval 
of the Ethical Committee of Ondokuz Mayıs University 
is obtained to conduct the study and based on the 
committee requirements, written informed consents of 
all the participants were collected.
 The sample consisted of 60 children who stutter 
(CWS) (48 male and 12 female) and their age, gender 
and educational status matched non stutterer peers. The 
mean age of the first group was 10.5 years (SD.= 3.1 
years, range = 6-16 years). The age of the second group 
ranged from 6 to 16 (M = 10.3 years, SD= 33 years). 
None of the participants had a comorbid diagnosis of 
any neurological, psychiatric, hearing, visual or any 
speech and language disorder other than stuttering.
 None of the participants have received any kind of 
treatment related to stuttering nor had any experience 
of stuttering self-help or support groups during the 
measurements were administered. Demographics of the 
participants can be seen in Table 1. 

Measures
Percentage of stuttered syllables
Spontaneous speech samples of CWS were collected 
by an experienced speech and language therapist. The 
duration of the recordings was of minimum 5 minutes 
in which children were suggested to talk about their 
daily routines, favorite movies, school, friends and 
such like topics. Percentage of stuttered syllables was 
obtained by taking the percentage of stuttered syllables 
to total syllables.

Stuttering severity instrument IV 
In this study, the Turkish version of Stuttering Severity 
Instrument (SSI-4) (Mutlu, 2014) was administered 
to all participants in order to determine the frequency, 
duration and observed physical concomitants of 
the stuttering. The original version of SSI-IV was 
developed by Riley (2009) to determine the severity 
of overt features of stuttering. It provides a more 
comprehensive portrait of overt features of stuttering 
compared to measures including only the percentage of 
stuttered syllables alone. Another advantage of SSI-4 is 
using more than one speech sample since stuttering has 
been shown to vary from one time to other.

Subjective stuttering severity measurement
The Subjective Stuttering Severity Measurement 
was also evaluated because internal perceptions and 
dynamics of PWS like anxiety or being out of control 
could also contribute to premonitory awareness. This 
self-report measurement was based on a 9 item Likert 
type frequency scale (1= very mild to 9= very severe). 

Translation of the PAIS-TR
Translation of the original English version of the 
PAIS into Turkish was based on a standard forward-
backward translation process (Herdman et al., 2003). 
An additional question was added between 10 and 11 
in the original one as suggested by the authors of the 
PAIS (“The anticipatory sensation allows me to avoid 

Table 1.  Demographics and mean (variance scores) of the participants 
on all tasks.

PWS (N = 60)
Mean (variance)

Control Group (N=60)
Mean (variance)

Age (years) 10.5 (3.1) 10.3 (3.3)
Gender (boy/girl) 48/12 48/12
PAIS-TR 30.6 (7.6 ) 0.18 (.43)
SSI-IV 
Duration 11.8 (1) 0.2 (0.6)
Frequency 7.6 (0.8) 0.25(0.7)
Concomitant Disorders 1.5 (1.5) 0.0(0.0)
SSI-IV Total 21 (2.6) 0.45(1.2)
Percentage of Stuttered 
syllables 8.9 (4.7) 0.0 (0.0)

Subjective Stuttering 
Severity
Instrument 4.9 (2.2) 0.0 (0.0)
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the upcoming stutter by changing how I am talking”) 
(Cholin et al., 2016).
 A native Turkish linguist who is fluent in English 
translated the scale items to Turkish. The second 
examiner who is also a native Turkish speaker and 
fluent in English revised the translated version. Then 
the back translation process of the Turkish version 
of the scale to English was completed by a bilingual 
(Turkish-English) professional translator. The last 
comparisons between the original version and the back 
translation were made. Research team discussed the 
potential items that may lead to different meanings and 
the final version of the PAIS-TR was adapted.

Data analysis
Reliability
Test-retest reliability and internal consistency of the 
PAIS-TR was completed for the reliability analyses. 
For test-retest reliability, the PAIS-TR has completed 
by 20 CWS on two occasions 2 weeks apart. Mean age 
of the test-retest reliability group was 10.3 years (SD 
=36 ; range =6-182 years). PAIS-TR Total scores at 
Time 1 and Time 2 was calculated with the Spearman 
correlation and a paired t-test was conducted to test 
whether any differences in the scores existed between 
two-time points. For internal consistency of the 
PAIS-TR, inter-item correlations were evaluated by 
calculating Cronbach’s alpha coefficient.

Validity
The validity of the scale was analyzed using Pearson’s 
correlation analysis in order to investigate correlations 
between PAIS-TR, Self-Report Scale Score, Stuttering 
Severity Instrument IV (SSI-IV) and Percentage of 
Stuttered Syllables (SS%). Pearson’s correlation 
coefficient over 0.6 was defined as strong correlation 
while values between 0.3 and 0.6 were defined as 
moderate correlations  (Hinkle et al., 1998). Independent 
t-tests were conducted in order to compare gender and 
previous or current speech treatment experience. The 
data were analyzed using Statistical Package for the 
Social Sciences (SPSS Inc., Chicago, IL, USA) 22 
package program.

3. Results
Descriptive statistics
The mean score of the PAIS-TR was 30.63 (SD=7.68) 
for the group of CWS and 0.18 (SD=0.43) for their age 
and gender-matched peers. The mean score of the Self 
Report Scale Score, Stuttering Severity Instrument IV 
(SSI-IV) and Percentage of Stuttered Syllables (SS%) 
was 4.9, 21, 8.9 respectively which implied mild to 
severe disfluency in the participants. The correlation 
between PAIS-TR total score and age was significant 
(r = , p < ).

Reliability
In evaluating the test-retest reliability, high correlations 
were found between scores at Time 1 and Time 2 for 
the PAIS-TR (r = 0.99, p<.01). Cronbach’s alpha value 
of the scale was 0.98, indicating a high level of internal 
consistency.

Validity
Table 2  shows the correlations between the PAIS 
- TR, Self Report Scale Score, Stuttering Severity 
Instrument IV (SSI-IV) and Percentage of Stuttered 
Syllables (SS%). All of the correlations between scales 
were significant. The highest correlation was observed 
between scales Stuttering Severity Instrument and 
PAIS-TR total score (r = 0.927, p < 0.01) while the 
lowest was between Subjective Stuttering Severity 
Measurement and PAIS-TR (r = 0.79, p < 0.01).

4. Discussion
The importance of detecting and monitoring premonitory 
awareness in children who stutter highlights the need for 
a valid and reliable instrument that can be used widely 
from clinic to research purposes. Although premonitory 
awareness has been proved to be a valuable clinical and 
research concept there are very few valid and reliable 
instruments that measure it in this way.
 Recently, Cholin et al. (2016) developed the 
PAIS which contains items derived from the PUTS 
(Assessing Premonitory Awareness in Tic Disorders) 
(Woods et al., 2005).  Most of the items were directly 
translated and the word “tic disorder” was changed 
with “stuttering” assuming that the two groups having 
some phenomenological similarities. Although initial 
psychometric properties of the PAIS were good, 
additional psychometric data are needed to replicate the 
study with an independent sample.
 With regard to the reliability of the PAIS-TR, 
test-retest analyses and Cronbach alpha level were 

Table 2.  Correlations (pearson product moment) between PAIS-TR Total 
score and SSI-IV, Subjective Stuttering Severity Measurement, 
and Percentage of Stuttered Syllables.

TR-PAIS SSI-IV
Subjective
Stuttering
Severity
Measurement

Percentage of 
Stuttered
Syllables

PAIS-TR 1 0.92(**) 79(**) 0.92(**)

SSI-IV 0.92(**) 1 0.86(**) 0.98(**)

Subjective 
Stuttering 
Severity 
Measurement

0.79(**) 0.86(**) 1 0.83(**)

Percentage 
of Stuttered 
Syllables

**  p < 0.01 level (2-tailed).
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measured. The correlatpon between PAIS-TR total 
score and each item showed also strong correlations 
as described and discussed below. Cronbach alpha 
level of the PAIS-TR was 0.97 which indicates a high 
internal consistency and also higher than the original 
one (Cholin et al., 2016).
 The correlations between scales were high and 
similar to the original PAIS. Unlike, Cholin’s et 
al.(2016)’s findings, correlations between PAIS-TR 
and Percentage of Stuttered Syllables and Subjective 
Stuttering Severity was positive. Although PAIS-TR 
appears to be less correlated with Subjective Stuttering 
Severity than the other measures correlational degree 
was still strong. 
 The correlation between PAIS-TR total score and 
age in CWS was also significant. A possible explanation 
of this can be the increase in the consistency of reporting 
of preliminary urges.
 Anxiety disorders, obsessive-compulsive disorder 
(OCD) and Attentional Deficit and Hyperactivity 
Disorder (ADHD) are found to be strongly correlated 
with premonitory urges in Tourette Syndrome and other 
chronic tic disorders. A growing body of research has 
also demonstrated a high rate of ADHD (Riley and 
Riley, 2000; Ardnt and Healey, 2001; Conture, 2001), 

anxiety (Bloodstein and Bernstein Ratner, 2008) and 
obsessive-compulsive disorders (Murphy et al., 1989) 
among PWS. Given the comorbidity of all these 
disorders, it may be an interesting question to evaluate 
the relationship between anxiety-related physiologic 
or cognitive symptoms which can be an underlying 
phenomenon of all these disorders and premonitory 
urges in the future studies.
 The main limitation of the study is the small 
sample size. Future studies with larger samples and 
longitudinal designs are needed to understand the 
dynamic properties of age and therapy on premonitory 
awareness abilities. Stuttering heterogeneity can also 
be investigated in relation to different responses to 
different items of the PAIS-TR. Responses of PWS 
with different etiologies (e.g., psychogenic stuttering, 
neurogenic stuttering etc.) is another interesting 
research question to be investigated.
 In summary, the present study replicates the findings 
of Cholin’s et al.(2016)’s findings among a Turkish 
sample. The reliability and validity measurements 
demonstrate that the Turkish version of the PAIS is, like 
the original one, a psychometrically valid and reliable 
instrument that can be used both for research purposes 
and in healthcare practice.
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We aimed to define a cost-effective and alternative method for experimental 
electroretinography (ERG) in rabbits. The trigger input port of data acquisition 
device was connected to output port of an unemployed EEG device. The expo-
sure area of photic stimulator was firmly covered by Wratten neutral density fil-
ters with variable optical densities (ODs). Different optical transmissions were 
obtained by putting more than one filter over the other one. The illumination of 
the area at the level of rabbit eye was measured by a luminometer in photic stim-
ulations. ERG was performed to the both eyes of three albino rabbits in scotopic 
and photopic conditions at the baseline. Intravitreal saline injections were per-
formed in right eyes of the rabbits. ERG and ophthalmologic examination were 
repeated one week later. ERG responses were obtained by short-duration light 
stimuli with different strengths in scotopic (-2.69; -1.69; 0.00; 0.30; 0.69; 0.90; 
1.10; 1.30; 1.69; 2.00 log stimulus energy (log cd.s/m²)) and in photopic con-
ditions (1.3; 1.69; 2.0; 2.10; 2.30 log stimulus energy (log cd.s/m²)). Although 
minimal decays in amplitudes of a- and b- waves were detected after saline in-
jection, there was no significant difference between baseline and after injection 
for the stimulus-response time of a- and b- waves (p>0.05). An unemployed 
EEG device can be effectively used for photic stimulation in experimental ERG 
in the studies of retinal toxicity.

© 2018 OMU

* Correspondance to:
Volkan Yeter 
Department of Ophthalmology,
Faculty of Medicine,
Ondokuz Mayıs University,
Samsun, Turkey
e-mail: dr.volkanyeter@gmail.com

Keywords: 
Electroencephelography
Electroretinography 
Photic stimulator 
Retinal toxicity

1. Introduction
Electroretinography (ERG) is a test that measures 
the physiological response of retina to light exposure 
in light and dark adapted state of the subject. ERG is 
generally needed for detecting of retinal toxicity or 
retinal function loss in experimental study (Huang et 
al., 2015).
 Assessing retinal drug toxicity is becoming 
increasingly important and routine as different 
molecules are now developed for the treatment of retinal 
diseases and vascular disorders. In pharmacology and 
toxicology, ERG can be used to quantify the possible 
side effects of any systemic drugs or intraocular 
administrated agents (Huang et al., 2015). 

When performing ERG for retinal toxicity, the ERG 
recording should include a subjective assessment 
of the waveforms as well as a report of the more 
objective parameters. In order to analysis the response, 
two parameters are considered: implicit time (or 
the stimulus-response time, or peak time) and the 
amplitude. Delayed implicit time and/or decay in 
amplitude of the waves show an impairment in retinal 
integrity and function. So, researcher should obtain 
precise and reliable measurements to detect the change 
in amplitude and the stimulus - response time. In order to 
determine the implicit time, the moment of the stimulus 
should be determined and photic stimulator should be 
synchronized with ERG recorder. In our method, we 
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used an unemployed electroencephalography (EEG) 
device for photic stimulation. EEG is electrophysiologic 
test that is used for diagnosis of some neurological 
disease, particularly for epilepsy and flash EEG is 
technically similar to ERG. It has photic stimulator and 
it amplifies weak electrical signals to analysis, and it 
is performed by light flashes with different frequencies 
and these frequencies can be adjusted by control panel 
over the device (Fylan et al., 1999). 
 Compact experimental set of ERG may not be 
easily available, especially for laboratory studies 
because of high cost. We combined and synchronized 
the photic stimulator of an unemployed EEG machine 
with a basic data acquisition device and we defined a 
cost-effective method to measure electrical response of 
retina for investigating the retinal toxicity in animals. 

2. Experimental procedure 
The Ondokuz Mayıs University Animal Care and Use 
Committee, Samsun, Turkey, approved all aspects of this 
investigation, and all experiments were carried out in 
accordance with the Association for Research in Vision 
and Ophthalmology and European Union guidelines 
for the use of animals in research. Healthy female New 
Zealand white rabbits, weighing between 2.0 and 3.0 
kg, were housed in separate cages. Three rabbits were 
maintained in a controlled environment with a 12-hour 
on/off light cycle, and food and water were administered 
ad libitum. All procedures were performed with these 
rabbits under anesthesia induced with an intramuscular 
injection of ketamine hydrochloride (35 mg/kg body 
weight; Ketalar 50 mg/ml; Pfizer; İstanbul, Turkey) and 
xylazine hydrochloride (5mg/kg bodyweight; Rompun 
2%; Bayer, Germany).
 Pupils were fully dilated by phenylephrine 
hydrochloride 2.5% (Mydfrine; Alcon Lab., Inc.; 
Texas, USA) and cyclopentolate hydrochloride 1% 
(Sikloplejin; Abdi İbrahim; İstanbul,Turkey) throughout 
the entire procedure in order to achieve a maximal 
retinal illumination. Pupil size was measured at the 
beginning and at the end of testing procedure. Eyelids 
were kept open by speculum during the examination 
and both corneas protected with a viscoelastic substance 
solution such as 1% methylcellulose in order to prevent 
corneal dehydration as well as to maintain a stable 
corneal potential. Electroretinographic waveforms were 
obtained from the eye simultaneously by positioning 
the active electrode (ERG-jet monopolar contact lens 
electrodes; Universo Plastique SA; Le Cret-Du-Locle, 
Switzerland) on the cornea. Reference electrode was 
placed at the junction of the ear and the temple whereas 
ground electrode was inserted subcutaneaously in the 
interscapular zone. Rabbits were kept in fully dark 
room for dark adaptation at least 30 minutes and the 
duration for light adaptation of the rabbits was at least 
15 minutes in the study.

Device set up
Corneal electrode was inserted to the port of negative 
pole and reference electrode was inserted to the port 
of positive pole and ground electrode to ground port 
on the bio-amplifier connector. The exposure area of 
photic stimulator was firmly covered by 15.3 cm x 
3.8 cm Wratten neutral density filters (Wrattten 96; 
Eastman Kodak; Rochester, NY) with variable optical 
densities (ODs). Different optical transmissions were 
obtained by putting more than one filter over the 
other one (Table 1). The distance between the photic 
stimulator and the eye of rabbit was kept in 15 cm 
and the illumination at the level of rabbit eye was 
measured by a luminometer (TES digital luminometer; 
TES Electronic Corp.; Taipei, Taiwan) in every photic 
stimulations. The trigger input port of data acquisition 
device (DAQ) (PowerLab 26T; ADInstruments Pty Ltd; 
New South Wales, Australia) was connected to output 
port of an unemployed EEG device (Nihon Kohden; 
EEG 4318) by BNC cable (Fig. 1). The PowerLab 
traces were automatically synchronized with the flash 
by the synchronizing trigger output of the flash unit. 
In order to see a marker on ERG trace for every light 
stimulus, we have adjusted the triger marker settings as 
‘on’ in Scopus software (ADInstruments Pty Ltd; New 
South Wales, Australia). The signals were filtered with 
a pass-band of 1–300 Hz. The trace began 10 s prior 
to the flash in order to provide a pre-flash baseline of 
the bioelectric signal recorded from the eye. In order 
to keep the inter-stimulus interval at least 5 seconds 
for getting stronger responses, we have used 0.1Hz 
temporal frequency in photic stimulation for scotopic 
ERG. Low (1 Hz) and high (10 Hz and 30 Hz) temporal 
frequencies have been used in light stimulation to 
test cone system function (for photopic ERG). All 
frequencies were manually adjusted and managed by 
the control button over the EEG device (Fig. 2).

Table 1.  Optical densities and transmissions of neutral density filters 
used in the study and stimulus strength obtained by the filters 
are shown.

ERG 
Condition Optical Density Transmission (%) Stimulus Strength

(log cd.s/m²)

Scotopic

4 + 1
4
2 + 0.3
2
1 + 0.6
1 + 0.3 + 0.1
1 + 0.2
1
0.6
0.3

0.001
0.01
0.5
1
2.5
4
6.3
10
25
50

-2.69
-1.69
0.00
0.30
0.69
0.90
1.10
1.30
1.69
2.00

Photopic

1
0.6
0.3
0.2
0

10
25
50
63
100

1.30
1.69
2.00
2.10
2.30
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Interpretation of ERG
LabChart Reader software (LabChart Reader v8.0; 
ADInstruments Pty Ltd; New South Wales, Australia) 
was used for ERG analysis. Scotopic (dark-adapted) 
and photopic (light-adapted) amplitudes of the a-wave 
and b-wave were measured. A-wave amplitudes were 
measured from the preresponse baseline to the trough 
of the negative wave and reflect photoreceptor function 
(outer retina). B-wave amplitudes were measured from 
the trough of the a-wave to the peak of the b-wave 
and reflect Muller cell and bipolar cell function (inner 
retina). For oscillatory potentials of the 10- and 30-Hz 
flicker responses, the amplitude (OPs) was measured 
from the preresponse baseline to the peak. Implicit time 
for a- or b-wave was obtained by calculating the time 
between the stimulus and the top of the a- or b-peak. 
During analysis, we have used the average of the 10 
ERG responses for every light stimulus with different 
strengths. Mean amplitudes of a- and b- waves were 
obtained by calculating the average of all a- and b- 
waves in all stimulus strengths.

Intravitreal saline injection
The needle was inserted infero-temporally through 
the conjunctiva into the pars plana 3–5 mm from the 
limbus. The globe was oriented so that the needle track 
was axial with no rotational movement. The needle 

was directed posteriorly towards the optic nerve to the 
central vitreous approximately 5 mm posterior to the 
apex of the posterior capsular pole. The needle was 
observed through the pupil, and care was taken not to 
nick the lens capsule or disrupt the vitreous. 0.05 ml 
isotonic saline were injected into the central of vitreus 
of the rabbits’ right eyes after anesthesia. A cotton-
tipped applicator was placed over the injection site for 
30 s to minimize risk of reflux.

3. Results
We have obtained all components of an ERG 
measurement in this experimental set; such as, a- and b- 
waves, oscillatory potentials (OPs), photopic-negative 
response (PhNR),and i-wave (Fig. 3). ERG responses 
were obtained by short-duration light stimuli with 
different strengths in scotopic (-2.69; -1.69; 0.00; 0.30; 
0.69; 0.90; 1.10; 1.30; 1.69; 2.00 log stimulus energy 
(log cd.s/m²)) and in photopic conditions (1.3; 1.69; 
2.0; 2.10; 2.30 log stimulus energy (log cd.s/m²)). ERG 
traces in scotopic and photopic conditions, and flickers 
are shown in Fig. 4.

Before saline injection, mean amplitude of a- and 
b- waves were -38.5 µv and 116.5 µv; respectively. 
Mean amplitude of a- and b- waves after saline 
injection were -35.3 µv and 104.4 µv, respectively. 
Implicit time of a- and b-waves before injection were 

Fig. 1. Summary of the device set up in the experiment. 
All connections of the devices are shown in the 
figure.

Fig. 2. All frequencies can be manually adjusted and 
managed by the control button over the EEG 
device.

Fig. 3.   The a- and b- waves, OPs, photopic-negative 
response (PhNR), and i-wave obtained in 
mesopic conditions with 0.90 log stimulus 
energy (log cd.s/m²) are shown.

Fig. 4.  All ERG traces in scotopic and photopic conditions 
and, flickers are shown. The alterations in the 
waves by the augmentation of the stimulus are 
seen. (Arrows show the stimuli).

Yeter et al.
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0.019 s and 0.045 s, and they were 0.015 s and 0.041 
s after injection, respectively (Fig. 5). There was no 
statistically significant difference between before and 
after saline injection for these parameters (p>0.05).

4. Discussion
Experimental set of ERG may not be always available 
for all researchers. In our study, we defined a cost-
effective and easily available technique to perform 
experimental ERG for the studies of retinal toxicity. 
 We have used an unemployed EEG device for 
photic stimulation. It can be easily synchronized 
with data acquisition device and we obtained precise 
measurements of implicit time in ERG traces by this 
synchronization. As a data acquisition device, we have 
used PowerLab 26T in our study. It has integrated 
data recording featuring a dual Bio Amp, an isolated 
stimulator and trigger input, and it includes Scope 
and LabChart software to quantify the ERG traces 
and analysis the data. This kind of devices are usually 
used in nearly all physiology laboratories for multiple 
purposes. By the control panel of EEG device (Fig. 2), it 
can be easy to change the frequency of the light stimulus. 
We have used 0.1Hz temporal frequency in photic 
stimulation for scotopic ERG and have used an average 
of 10-12 repeated flashes at 1Hz temporal frequency 
for photopic ERG to get maximum cone response. This 
represents the less variable intra-individual factor and 
thus enable comparison between the same animal from 
a session to another one (Rosolen et al., 2008; Perlman, 
2009). So we have obtained similar results in ERG 
measurements before and after the saline injection for 
the amplitudes and implicit time of a- and b- waves. As 
a corneal electrode, we used ERG-jet equipped with a 
golden- metallic ring that does not generate artificial 
pupil and it is generally used for species with larger 
corneal diameter; such as human and rabbits. There is 
commercially available electrodes for an alternative 
electrodes to these expensive contact lens electrode, the 
fiber electrodes such as DTL are more popular (Dawson 
et al., 1979). DTL electrodes offer several advantages: 
painless even after several hours, no need for topical 

anesthesia and disposable. However, they must be used 
with great care and their positioning controlled as even 
minor changes in position could have a significant 
impact on the amplitude of the ERG parameters. 
 Ganzfeld dome provides standardized media for 
homogenous light stimulus and it allows researcher 
to take ERG response from both eyes of the rabbit at 
the same time. Although we did not use any Ganzfeld 
dome in our study, we obtained similar results in ERG 
response before and after saline injection. Partial sphere 
with nearly 0.40 m diameter would be used for this 
purpose. Internal surface of it should be painted with 
a high reflectance, spectrally flat coating (for example: 
Avian D high reflectance coating, Avian Technologies, 
Wilmington, OH) (Harrison et al., 2005). 
 In the study, we have obtained all components of 
an ERG measurements such as, a- and b- waves, OPs, 
PhNR, and i-wave. The changes in these components 
by altering OPs the strength of light stimulus was 
clearly seen in Fig. 4. It is now accepted that in photopic 
conditions the leading edge of the a-wave (first 10 ms) 
reflects the photoreceptor response to bright light (Hood 
and Birch, 1996). It should be noted that there is no pure 
rod ERG a-wave as such because in scotopic condition, 
an a-wave is recordable only in response to flashes of 
light intensities, which are in the photopic range. These 
responses are usually referred to as mixed cone and 
rod ERG because both photoreceptors are claimed to 
contribute to their genesis (Rosolen et al., 2005). In the 
study, a-wave has appeared first at the level of 0.30 log 
stimulus energy (log cd.s/m²) in scotopic ERG trace, 
and it was shown that a-wave has been augmented by 
the increase in stimulus strength for both scotopic and 
photopic conditions and has achieved the maximum 
at the level of 2.10 log stimulus energy (log cd.s/m²) 
in our study. The b-wave, that was attributed to post-
receptoral elements (ON-bipolar cells), has appeared 
first at the level of -1.69 log stimulus energy (log cd.s/
m²) in the study, and it was also correlated with the 
stimulus strength. We obtained decay in implicit time 
after saline injection. Even if there was a difference in 
implicit time (0.004 s) before and after saline injection, 
it should be noted that faster than normal responses are 
usually considered as a variation of normal (Rosolen et 
al., 2008). 
 The OPs of ERG, that are best visible with bright 
light stimulation, can be used to assess the functional 
integrity of the inner retina (Heynen et al., 1985; 
Wachtmeister, 1987). The PhNR is a negative-going 
wave that occurs following the b-wave and it was seen 
that PhNR have been more visible after the stimulus 
level of 0.30 log stimulus energy (log cd.s/m²) in ERG 
trace. Since the origin remains undetermined, the PhNR 
is significantly reduced in human patients with primary 
open angle glaucoma (Viswanathan et al., 2001), 
anterior ischemic optic neuropathy (Rangaswamy et 

Fig. 5.   Mean amplitudes of waves, the stimulus time and 
mean implicit time of waves are demonstrated in 
the ERG traces for baseline (A) and after saline 
injection (B).
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al., 2004) and other optic nerve neuropathies (Gotoh 
et al., 2004), consistent with an origin in ganglion cells 
or their axons. The i-wave is a positive deflection that 
occurs approximately 20 ms after the b-wave which 
can easily be identified in a number of animal species 
(Rosolen et al., 2004). It is thought that i-wave might be 
attributed to the activation of the retinal ganglion cells 
and the optic nerve including the chiasm (Rousseau et 
al., 1996). The amplitudes of PhNR and i-wave were 
related with the strength of the light stimulus in our 
study.
 We have obtained all components of an ERG 
measurement in our study, and we have used an 
unemployed EEG device for photic stimulation. It can 
be easily synchronized with data acquisition device and 
we obtained precise measurements of implicit time in 
ERG traces by this synchronization. According to our 

definition of the experimental set, researchers may 
easily perform experimental ERG, and precise and 
more accurate ERG measurements can be obtained for 
the studies of retinal toxicity.
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The aim of our study was to evaluate and compare the early and midterm post-
operative outcomes of glue ablation and endovenous thermal ablation of the 
small saphenous vein. From January 2015 to January 2017, 26 consecutive 
patients who had admitted to our clinic with symptomatic chronic venous in-
sufficiency of small saphenous vein who underwent either glue ablation and 
endovenous thermal ablation were included in this retrospective study.  A total 
of 26 patients (12 males, 14 females; mean age 39.69±9.88 years; range 27 to 62 
years) with 30 legs who underwent either glue ablation and endovenous thermal 
ablation either tumescent or local anesthesia were included in this study. BMI 
was 25.6 ±2.3 (range, 18.8-32.7). 20 patients (76.9%) were CEAP 2 and 6 pa-
tients (23.1%) were in CEAP 3 classification. The mean size of the treated small 
saphenous vein was 4,7±1,6 mm (range, 2.5-6 mm). Simultaneous phlebectomy 
was performed to 28 limbs (93.3%) under local anesthesia. No technical failure 
and device-related complications were observed during procedure. The mean 
average follow-up was 14±2.6 months (range 12-18 months). In this study, we 
found that glue ablation with cyanoacrylate closure was found superior results 
in early term however; no difference was noted on the mid-term result. To sum 
up, both glue ablation with cyanoacrylate closure and endovenous thermal abla-
tion with radio frequency under either local or tumescent anesthesia can be easy, 
safely and effectively performed with satisfactory results.
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1. Introduction
Chronic venous insufficiency affects 21% of the 
population (40% of females and 17% of males, which 
reduces the life quality of people (Maurins et al, 
2008). Small saphenous vein (SSV) constitutes 15% 
of chronic venous insufficiency (Almgren et al., 1990). 
Surgical high ligation, stripping, endovenous thermal 
ablation including laser and radiofrequency ablation, 
foam therapy, MOCA and glue ablation (cyanoacrylate 
closure) are the treatment modalities of small saphenous 
vein chronic venous insufficiency (Rutgers et al., 
1994). Treatment of chronic venous insufficiency of 

the small saphenous vein is still a debate. Some authors 
reported high recurrence and complication rates 
(Winterborn et al., 2004). Sural nerve present close to 
the small saphenous vein which potentially constitutes 
injury during the intervention. The saphenopopliteal 
junction cannot be present in 22% of patients. The 
studies about the treatment of symptomatic chronic 
venous insufficiency of the small saphenous vein are 
lacking in contrast to great saphenous vein. Deep 
venous thrombosis (DVT), nerve injury pain, bruising, 
superficial phlebitis, hematoma, superficial infection, 
and skin irritation are the major complications of 
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treatment of chronic venous insufficiency of small 
saphenous vein (Park, 2017). Endovenous thermal 
ablation demonstrates faster recovery compared to 
surgery (Park, 2017). The need of tumescent anesthesia, 
which may lead to pain, hematoma, and ecchymosis, is 
the main advantage of endovenous thermal ablation, 
however, glue ablation (cyanoacrylate closure) can 
be successfully applied under local anesthesia (Park, 
2017). The aim of our study was to evaluate and 
compare the early and midterm postoperative outcomes 
of glue ablation and endovenous thermal ablation of the 
small saphenous vein.

2. Materials and methods
Study population
From January 2015 to January 2017, 26 consecutive 
patients who had admitted to our clinic with 
symptomatic chronic venous insufficiency of small 
saphenous vein who underwent either glue ablation 
and endovenous thermal ablation were included in 
this retrospective study. Preoperative symptoms were 
considered as pain, aching, cramping, heaviness, 
edema, and restless leg syndrome. Physical examination 
and laboratory results, medical history, comorbidities 
and postoperative outcomes were analyzed. Treatment 
indications were considered as more than 2 seconds 
of reflux and more than 2.5 mm and less than 6 mm 
in diameter of small saphenous vein. All patients 
were divided into two groups with respect to the 
type surgery as group 1 glue ablation (cyanoacrylate 
closure) and group 2 endovenous thermal ablation 
with radio frequency. Table 1 summarizes the baseline 
characteristics. Anatomical success was considered 
as the primary outcomes confirmed by Doppler 
ultrasound. Major complications were considered as 
the secondary outcomes. Sural nerve injury leads to 
numbness and paresthesia. Doppler ultrasound was 

performed standing position to all patients before the 
intervention, which examines both superficial and deep 
venous system of the limbs. No exclusion criteria were 
considered. Patients were followed up on postoperative 
2 weeks, first month, 6th month and annually and 
examined with Doppler ultrasound. The preoperative 
Clinical, Etiologic, Anatomic, Pathophysiologic 
(CEAP) classification was also applied to all patients.

Surgical technique
After introduced a 7F sheat with the guidance of 
Doppler ultrasound, the 5F catheter was introduced to 
the small saphenous vein during endovenous thermal 
ablation, which was positioned 5 cm distal to the 
saphenopopliteal junction. Compression was achieved 
via probe of ultrasound during thermal ablation. 
Tumescent anesthesia was applied to reduce the thermal 
injury of the procedure. 
 After introduced a 7F sheat with the guidance of 
Doppler ultrasound, the catheter was delivered to the 
2 cm distal to the saphenopopliteal junction and 2 ml 
cyanoacrylate glue was administered during a glue 
ablation procedure and compression was achieved with 
ultrasound probe under local anesthesia. Occlusion 
was confirmed by Doppler ultrasound.  Simultaneous 
miniphlebectomy were performed after the ablation 
was done. A compression bandage was applied to all 
patients after the procedure. Intravenous sedation was 
done in need of. 

Statistical analysis
The Statistical Package for the Social Sciences Windows 
Version 21 (SPSS Inc, Chicago, IL, USA) was used 
to compare the data. The Kolmogorov-Smirnov test 
was used to analyze normally distributed continuous 
variables. Categorical variables were presented in 
percentages and frequencies. Continuous variables 
were presented in mean ± standard deviation (SD). The 
continuous variables were compared using the T-test 
and the Mann-Whitney U test. The categorical data 
were tested with the Chi-square test or Fisher’s exact 
test. A p-value of <0.05 was considered statistically 
significant.

3. Results
Sample sizes and demographic features
A total of 26 patients (12 males, 14 females; mean age 
39.69±9.88 years; range 27 to 62 years) with 30 legs 
who underwent either glue ablation and endovenous 
thermal ablation either tumescent or local anesthesia 
were included in this study. The clinical, demographic 
and laboratory features are shown in Table 1. Glue 
ablation with cyanoacrylate closure was applied to 19 
limbs and thermal ablation with radio frequency was 
applied to 11 limbs. BMI was 25.6 ±2.3 (range, 18.8-
32.7). 20 patients (76.9%) were CEAP 2 and 6 patients 

Table 1.  Prevalence of central obesity in different smoking strata divided 
by participant characteristics; Iran 2007.

Baseline Characteristics

n % Mean±SD

Age 39.69±9.88

Gender

Male 12 46.1

Surgical Side

Right 15 57.6

CEAP 2 20 76.9

CEAP 3 6 23.1

Current smoking 5 19.2

Hypertension 3 11.5

DM 2 7.6

BMI 25.6 ±2.3

The clinical, demographic and laboratory features of patients.
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43

(23.1%) were in CEAP 3 classification. The mean size 
of the treated small saphenous vein was 4.7±1.6 mm 
(range, 2.5-6 mm). Simultaneous phlebectomy was 
performed to 28 limbs (93.3%) under local anesthesia. 
No technical failure and device-related complications 
were observed during procedure. The mean average 
follow-up was 14±2.6 months (range 12-18 months). 
No deep vein thromboses were observed. No nerve 
injury was detected during follow up. All patients were 
followed up in our study. 2 patients underwent redo 
surgery due to continuous reflux. The early success 
rate of Glue ablation with cyanoacrylate closure and 
endovenous thermal ablation with radio frequency 
were 94.7% and 54.5%, respectively (p=0.015). Mid 
term success rate of Glue ablation with cyanoacrylate 
closure and endovenous thermal ablation with radio 
frequency were 84.2% and 54.5%, respectively (p=0.1).

4. Discussion
In this study, we focused on the early and midterm results 
and comparison of Glue ablation with cyanoacrylate 
closure and endovenous thermal ablation with radio 
frequency. The main finding of this study was glue 
ablation with cyanoacrylate closure was found superior 
results in early term, however, no difference was noted 
on the mid-term results. 
 Allegra et al. (2007) reported a 132 patients study 
that the 5-year success rate of EVLA was in 70%. Of 
the 132 patients, the rate of paresthesia was 31% and 
the rate of DVT was 0.7%. Our results were superior 
that we did not observe any nerve injury or deep vein 
thrombosis. Allegra et al. (2007) noted that superiority 
was found between treatment modalities. The reported 
success rate of EVLA ranged 95%–100% with higher 
success rate compared to surgery (Allegra et al., 2007). 
Choosing the optimum treatment modality is scarce 
in the literature. Rashid et al. (2002) reported that the 
success rate of saphenopopliteal junction ligation was 
59%. The rate of Paresthesia was 19.6% after surgery, 
9.7% after RFA and 4.8% after EVLA (Allegra et al., 
2007). The reported DVT rate ranged 0% to 1.2% 
after thermal ablation (van Eekeren et al., 2013). 
Glue ablation with cyanoacrylate closure reduces the 
rate of paresthesia; postoperative pain compared to 
endovenous thermal ablation and provides earlier 
return to work (van Eekeren et al., 2013, Morrison 
et al., 2015). Open surgery have reached a plateau 
however, newer techniques are developing (van 

Eekeren et al., 2013). Endovenous thermal ablation 
can be preferred to foam therapy. Surgery should be 
preferred in terms of failure. O’Hare et al. (2008) 
reported a 204 leg study that included 67 stripping 
of small saphenous varicose vein and found that the 
recurrence rate of reflux after stripping was 18% and 
24% after saphenopopliteal junction ligation without 
any statistical significance. No difference was found in 
terms of paresthesia between stripping and ligation of 
saphenopopliteal junction  (O’Hare et al., 2008). They 
concluded that the recurrence rate after stripping and 
ligation of saphenopopliteal junction were 13% and 
32%, respectively (P < 0.01) (O’Hare et al., 2008). 
They thought that stripping reduced the recurrence 
of reflux (O’Hare et al., 2008). Our perioperative 
complication rates were found lower rather than the 
literature. In addition, stripping of the small saphenous 
vein is thought to be dangerous due to the potential 
injury of sural nerve during surgery (O’Hare et al., 
2008). On contrast, no sural nerve injury was observed 
in our study. We found reasonable mid-term results in 
our study. Park (2017) reported that VenaSeal system 
was found to be safe and efficient for the treatment of 
reflux of small saphenous vein with 100% patient’s 
satisfaction. The postoperative rate of phlebitis ranged 
was found 11.4% to 20% by Park (2017). In contrast 
to the previous study we did not observe any phlebitis. 
Phlebitis was thought to be due to foreign body or 
allergic reaction (Park, 2017). Park (2017) reported that 
no nerve injury was found after glue ablation so does 
we (Park, 2017).  
 This study has a number of limitations worth noting. 
First, we conducted a retrospective study. Second, the 
number of patients, which were included in our study, 
may seem relatively small compared to other studies. 
Third, it’s a single-center design. Fourth, perforating 
veins were not assessed. Confirmation of our findings 
will require randomized controlled prospective studies. 

Conclusion
In this study, we found that glue ablation with 
cyanoacrylate closure was found superior results in 
early term however; no difference was noted on the 
mid-term result. To sum up, both glue ablation with 
cyanoacrylate closure and endovenous thermal ablation 
with radio frequency under either local or tumescent 
anesthesia can be easy, safely and effectively performed 
with satisfactory results.
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Hoigne’s syndrome is characterized by the development of acute neuropsychi-
atric symptoms which are mainly panic-like anxiety state and conversive neu-
rosis. We here report a 60-year-old man with Hoigne’s syndrome. Emergency 
physicians should always keep in mind Hoigne’s syndrome.
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1. Introduction
Hoigné described the first cases of pseudo-anaphylactic 
reactions induced by intramuscular administration of 
procaine penicillin G in 1959 (Hoıgne and Schoch 1959). 
Agitation, hallucinations and delirium are stated, to 
occured following the administration of intramuscular 
procaine penicilin. Hoigne’s syndrome (HS) have been 
reported in the literature to our knowledge (Silber and 
D’Angelo, 1985; Schmied et al., 1990; Schreiber and 
Krieg, 2001). 
 Pathogenesis of HS is still unclear (Landais et 
al., 2014). In literature, it is stated that HS is caused 
by the administration of many different antibiotics 

such as ceftriaxone, cefoxcitin, clarithromycin, 
procaine penisiline, intralesional steroid and lidocaine  
(Rockney, 1987; Rallis et al., 2009; Baran, 2014; 
Landais et al., 2014; Thompson and Theobald, 2016). 
Allergic and non-allergic effects are occured following 
injections and infusions.  Here we present a case of 
Hoigné’s syndrome which was caused by intramuscular 
benzathine penicilin administration after obtaining 
patient consent.

2. Case
A 50-year-old man was admitted to the emergency 
department (ED) in September 2014, complaining 
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of agitation and fear of death. He had an benzatine 
penicilin injection for treatment of an streptococcus 
infection. 2-3 min after injection, symptomps occured. 
Patient medical history was unremarkable except for 
routine monthly intramuscular benzathine penicillin 
injections. He didn’t use any recreational drug, had 
no history of alcohol abuse. He was a nonsmoker. On 
admission to our ED, his blood pressure was 160/80 
mmHg; his pulse was 90 beats/min; body temperature 
was 36º C. His general status was moderate, glasgow 
coma score was 13 (Eye: 4, motor: 5, verbal: 4). He 
was confused and in a panic-like anxiety state. Other 
his physical examination was normal and no focal 
neurological signs. On mental status examination, he 
was disoriented and uncooperative and conversive 
neurosis at the time. On cognitive testing he scored 
18/30 on a screen of cognitive function (mini mental 
state examination) Laboratory tests were normal. He 
was started on intravenous diazepam infusion. After 
the initial stabilisation of the patient a CT-Scan, a MRI-
Diffusion and a Cranial MRI were performed. None 
showed any abnormal findings. Over the next 1 day, his 
all symtoms resolved completely.

3. Discussion
We report a case afflicted by a reaction known as 
HS. Altough HS is reported in with the use of agents 
such as ceftriaxone, cefoxcitin, clarithromycin, HS 
usually occurs due to intramuscular procaine penisiline  
(Rockney, 1987; Landais et al., 2014; Sawa et al., 
1977).
 The pathophysiological mechanisms of which 
drugs may induce an acute neuropsychiatric episode, 
are not exactly known (Landais et al., 2014). However, 
pathogenesis of HS may be associated with an infectious 
disease and/or organic brain disease of other origin 
(Zdziarski, 2001). This case had no signs of infectious 

diseases or organic brain disease.
 HS is characterized predominantly by different 
neurotic symptoms including severe psychomotor 
agitation with confusion, sensations of disintegration, 
depersonalization, and derealization, perceived changes 
of body shape, visual and auditory hallucinations, panic-
like anxiety including fear of death as well as alterations 
of consciousness and seizures (Schreiber and Krieg, 
2001). Our case had neuropsychiatric symptoms such 
as panic-like anxiety state and conversive neurosis. 
Although he had not all symptoms, he was diagnosed 
HS. Because there was not other diagnosis to explain 
the patient’s condition
 It is stated that HS may be manifested by repeating 
injections of procaine penicilin (Magiera et al., 1985; 
Araszkiewicz and Rybakowski, 1997;). Another 
clinical study, neuropsychiatric reactions were 
analysed during penicillin treatment and the most often 
symptoms were conversive neurosis, and subsequently 
the hypochondriac syndrome. In same study, HS had 
occurred after an average of sixth injections (Magiera 
et al., 1985). In 94% of the patients the neurotic 
symptoms manifested themselves within minutes 
after injections. A positive correlation between the age 
and intensity of the symptoms was found (Magiera 
et al., 1985). HS following the administration of 
intramuscular penicillin G procaine have been rare 
in the pediatric groups (Silber and D’Angelo, 1985). 
In our study, we report a geriatric patient who had a 
history of repeated benzathine penicillin injections and 
had severe neuropsychiatric symptoms.
 As a result, emergency physicians should always 
keep in mind HS in patients with a history of penicilline 
use to properly manage disease and avoid unnecessary 
imaging.  The dramatic and unexpected manifestation 
of this condition calls for an immediate diagnosis to 
decide the appropriate treatment.
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Composite tumor in the adrenal medulla is a rare tumor containing endocrine 
and neural components. Pheochromocytoma together with ganglioneuroma 
combination is the most common compound tumor in the adrenal medulla. 
Pheochromocytoma originates from the chromaffin cells in adrenal medulla and 
the ganglioneuroma originates from autonomic ganglion cells. A 49-years-old 
male patient refers to hospital with the complaint of abdominal pain which had 
started 1month ago. A mass was detected in his right adrenal gland, and he un-
derwent right adrenalectomy. Macroscopic study of the adrenalectomy material 
section revealed a 7 x 5 x 4.5 cm dark brown-yellow mass. Histopathologi-
cal studies revealed that the tumor was consisted of two components 1) areas 
compatible with pheochromocytoma characterized by islands of polygonal cells 
with eosinophilic cytoplasm, round-oval nucleus and a prominent nucleolus, 
and forming small nodules with well-defined margins in a fibrovascular stroma 
and 2) mature ganglion cells scattered in a stroma with Schwann-like cells. In 
immunohistochemical study, pheochromocytoma foci were stained positive for 
chromogranin, synaptophysin and tyrosine hydroxylase. Schwann and ganglion 
cells were stained positive with S100. On the basis of histomorphological and 
immunohistochemical findings, the patient diagnosed with compound tumor of 
pheochromocytoma and ganglioneuroma. Although ganglioneuroma is encoun-
tered as a rare tumor, it should be kept in mind in the differential diagnosis of 
the adrenal masses.
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1. Introduction
Composite tumor is a rare tumor which occurs most 
frequently in the adrenal medulla and is consisted 
of endocrine and neural components (Rai et al., 
2012). The dominant component in this tumor is 
pheochromocytoma, and the second component is 
ganglioneuroma in 60-80% of the cases. Rare secondary 
components are the ganglioneuroblastoma and the 
neuroblastoma and more rarely the malignant peripheral 
nerve sheath tumor (Comstock et al., 2009; Menon et 
al., 2011; Gorgel et al., 2014). Little is known about 
its biological potential and molecular genetic profile 
(Comstock et al., 2009). Since these tumors are rarely 

seen, we would like to present our case of composite 
tumor of pheochromocytoma-ganglioneuroma together 
with the data in the literature.

2. Case
The patient was a 49-years-old male. He referred to our 
hospital with the complaint of abdominal pain which 
had started 1 month ago. A mass was detected in the 
right adrenal gland of the patient who had a hypertension 
history, and he underwent right adrenalectomy.
 The macroscopic study of the 10 x7x4.5 cm 
adrenalectomy material section revealed a 7 x 5 x 4.5 
cm tumor. Tumor’s margins were well-defined, and it 
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was covered with a dark brown-yellow fibrous capsule. 
In histopathological examination, tumor was observed 
with relatively well-defined margins that had normal 
adrenal gland tissue around itself. Tumor was also 
included foci of necrosis and hemorrhage. There were 2 
main components in the tumor. Areas compatible with 
pheochromocytoma were characterized by islands of 
polygonal cells with eosinophilic cytoplasm, round-oval 
nucleus and a prominent nucleolus, and forming small 
nodules with well-defined margins in a fibrovascular 
stroma (Figs. 1, 2). Second component was consisted 
of mature ganglion cells scattered in a stroma with 
Schwann-like cells (Fig. 3). Neuroblastoma-like 
immature small cell components were not observed. 
Mitosis was rare in both components. There were large 
areas of necrosis in the tumor, but no lymphovascular 
invasion was seen. The tumor showed limited 
extensions into the neighboring fat tissue.
 In the immunohistochemical study, pheochromocytoma 
foci showed positive staining with chromogranin (monoclonal 
antibodies, SP12, 1:200, Thermo Scientific, Fremont, 
USA), synaptophysin (monoclonal antibodies, Clone 
EP158, 1:200, BioSB, Santa Barbara, USA) and tyrosine 
hydroxylase (Clone 1B5, 1:40, Novocastra, USA) (Fig. 
4). Sustentacular cells showed positive stainingwith 
S100, and Ki-67 index was lower than 1% (polyclonal 
Antibodies, Genemed, San Francisco, USA). Typical 
zellballen islets were observed with the help of 
silver (Fig. 5). As for ganglioneuroma component, 
it showed focal positive staining with chromogranin, 
positive with synaptophysin and tyrosine hydroxylase 
and diffuse-strongly positive for s100 (Fig. 6). Ki-
67 index was lower than 1%. On the basis of the 
histomorphological and immunohistochemical 
findings, the patient was diagnosed with compound 
tumor of pheochromocytoma-ganglioneuroma.

Fig. 1.   Two distinct component of tumour (HE X 40).

Fig. 2.   Pheochromocytoma component ( HE X400).

Fig. 3.   Ganglioneuroma component (HE X 400).

Fig. 4.  The chromaffin cells were strongly positive of 
Tyrosine Hydroxylase ( DAB X 200).

Fig. 5.   Zellballen islets (Silver X 200).

Journal of Experimental and Clinical Medicine 35 (2018) 49-52



51

3. Discussion
Composite tumors of the adrenal medulla are rare 
tumors, and they account for less than 3% of the 
sympatho adrenergic pheochromocytomas (Choi et 
al., 2006; Rao et al., 2014). While pheochromocytoma 
originates from adrenal medulla chromaffin cells, 
ganglioneuroma develops from autonomic ganglion 
cells. Embryologically, chromaffin and ganglion cells 
arise from neural crest cells and from the migration into 
somatic field. Compound tumor can occur due to faulty 
migration into the somatic area or due to disrupted 
development of neural crest cells (Choi et al., 2006; Rao 
et al., 2014). Both components of the compound tumor 
can cause hormonal hypersecretion, and symptoms 
related to hypersecretion can occur. Clinically headache, 
tachycardia, excessive sweating can be observed in 
50% of the patients with active pheochromocytoma. 
A continuous or paroxysmal hypertension is the basic 
symptom of pheochromocytoma (Choi et al., 2006; Rai 
et al., 2012; Rao et al., 2014). Moore et al. reported 
hypertension only in 4 patients out of 13 patients with 
composite tumor (Choi et al., 2006). Our patient also 
had a hypertension history. Aqueous diarrhea due to 
increased vasoactive intestinal peptide (VIP) has been 
reported in some patients. Both components of the 
composite tumor can secrete VIP (Mahajan et al., 2010; 
Hu et al., 2013).
 The patients reported in the literature are usually 
over 30 years old, most of them are in the fifth decade. 
Similar to the patients in the literature, our patient was 
49 years old. Tumor is equal in males and females. 
Significant numbers of the patients are sporadic. 
But it can rarely be comorbid with the syndromes of 
hereditary pheochromocytoma/paraganglioma outside 
the adrenal gland, syndromes of familial tumor such 
as neurofibromatosis type 1 (NF), multiple endocrine 

tumor (MEN) syndromes or adrenocortical tumors 
(Lam and Lo 1999; Gücin et al., 2003; Comstock et al., 
2009; Hu et al., 2013; Shida et al., 2013). In our patient, 
MEN, NF or adrenocortical tumor were not observed. 
 The differential diagnosis includes adrenocortical 
adenoma or hyperplasia and other adrenal tumors such 
as of adrenocortical carcinoma and pheochromocytoma. 
Pathological study is essential in determining the 
components of compound tumor. Microscopic 
study should be performed carefully in large areas. 
In a study including 46 patients, compound tumor 
with ganglioneuromatous component was detected 
in 4 patients. The cases displayed heterogeneous 
radiological, macroscopic and microscopic features 
(Menon et al., 2011). Compound tumors in the bladder, 
retroperitoneum and caudaequina have also been 
reported (Hu et al., 2013). It is difficult to estimate 
the biological behavior of the compound tumor. 
Prognosis of these tumors varies. Metastatic lesions 
of compound tumor almost always develop from 
the neural component. Accordingly, in microscopic 
evaluation, immature neuroblastic component should 
be studied carefully for the metastatic potential. 
Autopsies revealed liver metastasis only in one of the 
patients with pheochromocytoma ganglioneuroma 
(Comstock et al., 2009; Rao et al., 2014). In one study, 
N-myc amplification was studied both in the compound 
tumor and pheochromocytoma. It was found out that 
neuroblastic elements in the compound tumor had low 
mitotic- karyorrhectic index and positive histological 
features, but no N-myc amplification was detected. 
These results indicate that neuroblastic elements 
have no prognostic importance in composite tumors 
(Comstock et al., 2009; Rao et al., 2014). In our study, 
neuroblastoma-like immature small cell components 
were not observed. The main treatment of compound 
tumor is surgical resection. Clinical follow-up is 
recommended for the malignancy potential (Hu et al., 
2013).
 In conclusion, composite tumor of pheochromocytoma-
ganglioneuroma is a rare tumor.    Components of 
tumors can be identified in the adrenal tumor resection 
specimens with careful macroscopic, microscopic and 
immunohistochemical study. Metastasis is rare. It is 
mostly observed together with ganglioneuroblastoma, 
so microscopic examination should be performed 
carefully in large areas. Neuroblastoma-like foci 
elimination is important for the recurrence and follow-
up of metastasis.

Fig. 6. Ganglioneuroma component showed diffuse-
strongly positive for S100 (DAB X 400).
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Hypogonadotropic hypogonadism is a rarely seen medical condition arising 
from absence or decrease of hypothalamic pituitary function. Hormone plasma 
concentrations are either can not be determined or are at very low rates. Uterus 
didelphys is a congenital uterine about medial fusion defects of mullerian ducts. 
A 22-year-old female patient applied to our clinic due to premier infertility. The 
diagnosis of uterus didelphys was confirmed as a result of hysterosalpingogra-
phy. Recombinant FSH was started on ovulation induction. In the transvaginal 
ultrasonography performed 3 weeks later, 2 gestational sacs and fetal heartbeats 
in both cavities were observed. After cesarean operation, strassmann procedure 
was performed and both cavities were combined in the same session.
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1. Introduction
Hypogonadotropic hypogonadism is a rarely seen 
medical condition arising from absence or decrease of 
hypothalamic pituitary function. In hypogonadotropic 
hypogonadism, follicle stimulating hormone (FSH) 
and luteinizing hormone (LH) plasma concentrations 
are either can not be determined or are determined at 
very low rates (Awwad et al, 2013).
 Uterus didelphys is a congenitaluterine abnormality 

caused by medial fusion defects of mullerian ducts. 
Women with abnormality of uterus didelphys need 
infertility treatment more frequently than those with 
other uterine abnormalities. Moreover, multiple 
pregnancy is a rarely seen condition in the women 
with uterus didelphys (Bhattacharya and Mistri, 2010). 
We presented twin pregnancy in a woman with uterus 
didelphys and hypogonadotropic hypogonadism after 
ovulation induction with gonadotropin. On the 3rd 
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day of menstruation, 75 IU/day recombinant FSH 
was started on ovulation induction. The diagnosis 
of uterus didelphys was confirmed as a result of 
hysterosalpingography and radiopaque material was 
present in both bilateral fallopian tubes. On the 3rd 
day of menstruation, 75 IU/day recombinant FSH 
was started on ovulation induction. The diagnosis 
of uterus didelphys was confirmed as a result of 
hysterosalpingography and radiopaque material was 
present in both bilateral fallopian tubes. On the 3rd 
day of menstruation, 75 IU/day recombinant FSH was 
started on ovulation induction.

2. Case
A 22-year-old female patient applied to our clinicdue 
to premier infertility. The patient had been married for 
3 years and had never received infertility treatment. 
Spontaneous menstruation was not realizing in 
her anamnesis and she was taking combined oral 
contraceptive for menstruation.
 In her gynecological examination, longitudinal 
vaginal septum and two cervical dilations were 
observed. The laboratory findings of the patient (FSH: 
0.1 mıu/ml, LH: 0.1 mıu/ml, estradiol; E2:3 pg/ml) were 
compatible with hypogonadotropic hypogonadism.The 
diagnosis of uterus didelphys was confirmed as a result 
of hysterosalpingography and radiopaque material was 
present in both bilateral fallopian tubes. On the 3rd day of 
menstruation, 75 IU/day recombinant FSH was started 
on ovulation induction. The dose was increased as 150 
IU on the 7th day of the cycle. Due to the observation of 
2 dominant follicles withapproximately 18-mm length 
in the transvaginal ultrasonography made on the 14th 
day of the cycle, and the determination of E2 value as 
650 pg/ml, recombinant human chorionic gonadotropin 
(hCG) was administered subcutaneously. 36 hours 
later, intrauterine insemination was performed. In the 
transvaginal ultrasonography performed 3 weeks later, 
2 gestational sacs and fetal heartbeats in both cavities 
were observed. Her pregnancy follow-ups were 
normal.Antenatal screening tests were not performed. 
The patient was admitted in our hospital with regular 
and painful uterine contradictions in the 34th gestational 
week. In her vaginal examination, 3-cm cervical 
dilation and effacement of 60 % were observed. In the 
34th week, elective cesarean operation was performed 
through bilateral sub-segment transverse incision. 
Strassmann procedure was performed and both cavities 
were combined in the same session (Fig. 1). Weights of 
the first and the second infants were relatively 1900 and 
2000g. Apgar scores were 7/8. The infants did not need 
neonatal intensive care. No preoperative complication 
developed. Postoperative period was normal. She and 
her infants were discharged on the 6th postoperative day 
without any complication.

3. Discussion
It is quite hard to determine the incidence of mullerian 
abnormalities in general population. The most common 
ones are uterus didelphys, bicornuate uterus, and 
unicomate uterus (Meiling et al., 2011). Most of these 
congenital abnormalities are defined as a potential 
cause of fetal malpresentation, preterm labor, recurrent 
pregnancy wastage, and infertility (Chan et al., 2011). 
In our case,the labor was preterm but malpresentation 
did not occur. Reproductive performance of uterus 
didelphys is rather low (Raga et al., 1997). Most 
authorshad different thoughts on the obstetric results 
of uterus didelphys. According to some authors,women 
with uterus didelphys need infertility treatment more 
frequently than those with other uterine abnormalities 
(Zhang et al., 2010). The infertility in women with 
hypogonadotropic hypogonadism is associated with 
inadequate secretion of hypothalamic gonadotropin 
releasing hormone (GNRH).
 This situation causes decreasing of plasma levels 
of FSH and LH. These hormones should be relapsed. 
Ovulation induction is required for successful 
pregnancy (Hsing-Tse et al., 2012). Gonadotropin 
treatment can be used as an alternative to pulsatile 
GNRH or menopausal gonadotropins to ensure 
pregnancy in infertile patients with hypogonadotropic 
hypogonadism. We used purified FSH as gonadotropin 
and achieved a successful pregnancy. The patients 
with mullerian abnormality who conceived by using 
human menopausal gonadotropin –human chorionic 
gonadotropin are reported in the literature (Tanaka et 
al., 1998). In the literature 88% of the women with 
mullerian abnormality are stated to have pregnancies 
resulting in live birth after strassmann operation. 
Pregnancy periods of these were normal, ended within 
the term and they had cesarean sections. The rate of 
taking live infant to home is reported to be 100% (Lolis 

Fig. 1.   Strassmann metroplasty.

Journal of Experimental and Clinical Medicine 35 (2018) 53-55



55

et al., 2005). We performed strassmann metroplasty 
operation in order to prevent possible recurrent 
pregnancy wastage and preterm labor in case of future 
pregnancies of the patient. Successful pregnancies can 
be achieved by using ovulation induction agents in 

theuterus didelphys patients with hypogonadotropic 
hypogonadism. Strassmann metroplasty can be 
performed in order to prevent preterm recurrent 
pregnancy wastage and malpresentation. 
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