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Vagus nerve stimulation in patients with Alzheimer’s disease  

 

Metin Tulgar
1
, Erol Ozan

2*
, Zafer Akan

3 

 

 

Dear Editor, 

 

Alzheimer’s disease (AD) is a devastating, 

progressive condition associated with memory and 

cognitive disturbances, mood swings and behavioral 

changes, and the quality of life reduction (1). AD is 

the most common cause of dementia in person older 

than 65 years, with 1 in 10 older than 65 years 

afflicted and half among those older than 85 years 

afflicted. More than 4.5 million persons are currently 

affected in the United States by AD, and is expected 

to nearly triple by the year 2050 in the absence of 

preventive treatments (2).
  

AD is pathologically characterized by the 

accumulation of amyloid plaques and tau-associated 

neurofibrillary tangles (3). Patients with AD have 

increased cerebrospinal fluid (CSF) levels of tau 

protein and decreased CSF levels of β-amyloid.  

Although, patients with AD experience 

significant elevations in CSF tau levels, CSF tau 

levels have been shown to remain stable over 

extended periods of time (4). Several neurotransmitter 

systems are pathologically altered in AD. Cholinergic 

neurons in the nucleus basalis of Meynert degenerate 

early in the course of the disease.  

These neurons provide wide spread 

projections to the association cortices, and loss of 

acetlycholine is the mechanistic basis for 

cholinesterase inhibition in AD treatment. 

Glutamatergic function also is disregulated in AD, 

with inhibition of the pathological stimulation of the 

NMDA receptor providing the scientific rationale for 

the mechanism of the noncompetitive glutamate 

antagonist, memantine.  

In addition to the atrophy of the basal 

forebrain cholinergic system, marked neuronal loss 

occurs within the locus ceruleus and the raphe nucleus 

in AD (5). Significant reduction of norepinephrine in 

the temporal cortex occur in AD and correlates with 

the degree of cognitive impairment (6).  

Disturbances in serotonin metabolism also 

have been reported in AD (7). The U.S. Food and 

Drug Administration (FDA) had approved 5 drugs 

(tacrine, donepezil, rivastigmine, and galantamine) for 

the treatment of AD (8).  

 

 

 

 

None of these treatments have been shown to 

modify the disease process in patients with AD, but 

they provide benefit to the patient, family, and 

caregivers by slowing the patient’s progressive 

decline.  

Vagus nerve stimulation (VNS) has been 

shown to activate the locus ceruleus (9) and to 

increase norepinephrine (10) output into the 

basolateral amygdala and hippocampus in animal 

models.  

Activation of the raphe nucleus with VNS 

also has been recently demonstrated (11). Merill et al 

reported cognitive-enhancing effects of VNS during 

the first 6 months of treatment in a small pilot study of 

10 patients with AD (12). Later, they published a 

follow-up report including additional 7 patients, with 

for at least 1 year for all 17 patients.  

Vagus nerve stimulation method promising 

new powerful alternative approaches in some 

neurological disorders especially in the treatment of 

refractory epilepsy (13).  

In this clinical research, 14 patients with 

Alzheimer’s disease who were treated with VNS were 

reviewed and the results were assed in the light of the 

literature. Only first and second phase of AD patients 

were included in the study. In total 14 AD patients (7 

man and 7 women aged between 68 and 82 year old) 

participated in this study. Patients were followed up 

for one year.  

As soon as each implant was activated (two 

weeks after the implantation) attention of patients 

dramatically were improved, progressively going 

better On the other hand, 3 patients, who had 

difficulty in speaking along AD, improved by the 

VNS their talk within 3 months. 

According to our observed preliminary 

results, a new therapy potential is arising struggling 

against Alzheimer diseases. 
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Introduction 

 

Diabetes mellitus is an important health 

problem due to the illness itself and its life threatening 

complications. Type 2 diabetes mellitus is a disease 

characterized by insulin resistance and cell failure 

leading to elevated blood glucose levels (1). Aortic 

calcifications and cardiovascular diseases (CVD) are 

an important factor in the pathophysiology of type 2 

diabetes mellitus (2). 

In various tissues, tissue calcification is 

expected to be high due to high extracellular fluid 

concentrations of calcium and phosphate ions (3). 

Gamma-carboxyglutamic acid proteın (MGP), which 

is vitamin K dependent calcium/phosphate binder 

protein and as the first protein known to act as a 

calcification inhibitor in vivo, takes control of the 

process of calcification (4, 5). The human MGP gene 

is located on the short arm of chromosome 12 and 

comprises 5 exons (12p12.3). This gene has 4 

transcripts. We were taken as a reference MGP-004 in 

our study. (Transcript ID: ENST00000228938). 

(http://www.ensembl.org/Homo_sapiens/Tra

nscript/Summary?db=core;g=ENSG00000111341;r=1

2:14881181-14885926;t=ENST00000228938). 

 

 

 

In vitro studies suggest that the gene 

encoding MGP has several single nucleotide 

polymorphisms (SNPs) in its promoter and coding 

regions (5). We selected two common SNPs on the 

MGP gene promoter  

G-7A (http://www.ncbi.nlm.nih.gov/projects/ 

SNP/snp_ref.cgi?rs=1800801)  

and  

T-138C (http://www.ncbi.nlm.nih.gov/projects/ 

SNP/snp_ref.cgi?rs=1800802). 

 

G-7A gene polymorphism, located in the 

promoter region of the MGP gene and characterized 

by replacing of guanine with adenine (G/A). T-138C 

gene polymorphism, has located in the promoter 

region of the MGP gene which is characterized by 

replacing of the thymine/cytosine (T/C). Various 

environmental and genetic risk factors have been 

considered to contribute in increasing the effects of 

these polymorphisms such as geographic, 

socioeconomic and racial features. In some studies, 

MGP gene polymorphisms were shown to be 

associated with arterial calcification or with CVD,  

Abstract 

 

Objectives: Type 2 diabetes mellitus is a major risk factor for aortic calcifications and cardiovascular diseases. 

Gamma-carboxyglutamic acid (G-7A) protein has a significant role in control of the process of calcification. The 

purpose of this study was to investigate the role of G-7A and T-138C gene polymorphisms in development of 

aortic calcification and cardiovascular disease in patients with type 2 diabetes mellitus. 

Material and Methods: The study included 120 patients with type 2 diabetes mellitus and 134 control group. G-

7A and T-138C gene polymorphisms were identified using polymerase chain reaction and followed by restriction 

fragment length polymorphism methods. 

Results: The G-7A genotype distribution in patients with type 2 diabetes mellitus AA=10.8%, GA=41.7% and 

GG=47.5% did not significantly differ from those in control group AA=15.7%, GA=48.5% and GG=35.8% 

(P=0.146). The T-138C genotype distribution in patients with type 2 diabetes mellitus CC=8.4%, CT=40.8% and 

TT=50.8% were also not significantly different from those in control group CC=3.7%, CT=39.6% and 

TT=56.7% (P=0.259). On the other hand; age, fasting blood glucose, cholesterol, high density lipoprotein 

cholesterol and low density lipoprotein cholesterol as expected were significantly differed between the patient-

control groups (p<0.05). 

Conclusion: This patient-control study shown that G-7A and T-138C gene polymorphisms of gamma-

carboxyglutamic acid protein are not genetic risk factors for type 2 diabetes mellitus 

 

Key words:  Gamma-carboxyglutamic acid protein, G-7A gene polymorphism, restriction fragment length 

polymorphism, T-138C gene polymorphism, Type 2 diabetes mellitus 
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while in others, no association between MGP gene 

polymorphisms and arterial calcification or with CVD 

were found (6,7).  

The purpose of this study was to investigate 

G-7A and T-138C gene polymorphisms of gamma-

carboxyglutamic acid protein in patients with type 2 

diabetes mellitus and the possible role of these genes 

in the development of aortic calcification and CVD. 

 

Material and method 

The study included 120 patients with type 2 

diabetes mellitus (55,8% men and 44,2% women) and 

134 control group (45,5% men and 54,5% women). 

The mean age of the patients were (62.76±11.15) and 

the mean age of the control group were (51. 

10±10.78), respectively. Patients who had been 

diagnosed with type 2 diabetes mellitus were included 

to the y. In the control group type 2 diabetes mellitus, 

ischemic heart disease (IHD), peripheral arterial 

disease (PAD), stroke and any chronic illness patients 

were not included in this study. All participants gave 

informed consent that was approved by the local 

ethics committee.  

DNA isolation 

Deoxyribonucleic acid (DNA) was isolated 

from peripheral blood, containing ethylene-diamine 

tetra-acetic acid (EDTA) as an anticoagulant, by 

e.Z.N.A. (EaZy Nucleic Acid Isolation) blood DNA 

kits (BOGA, Istanbul, Turkey). DNA purity and 

quality were assessed by absorbance values in 

spectrophotometer (Shimadzu UV-1208). The ratio of 

optical density (O.D.) at 260 nm to O.D. at 280 nm 

was found about 1.8 for all samples. DNA bands were 

observed by ethidium bromide-stained 0.8 % agarose 

gel electrophoresis (Figure 1). 

 
Figure 1. The ethidium-bromide stained 0.8% agarose gel of 

representative DNA samples. 

 

Genotyping of MGP G-7A gene polymorphism 

To determine the MGP G-7A gene 

polymorphism of the Type 2 diabetic and the control 

groups, a genomic DNA fragment on promoter region 

of the MGP gene was amplified by polymerase chain 

reaction (PCR) in a 25µl PCR reaction mixture 

containing 100 ng of DNA, dNTP (0.2 mM of each), 

upstream 5’-

CTAGTTCAGTGCCAACCCTTCCCCACC-3’ and 

downstream 5’-

TAGCAGCAGTAGGGAGAGAGGCTCCCA-3’ 

primers (3,5 pmol), 1XTaq Buffer (10 mM Tris-HCl, 

pH 8.3, 50 mM KCL), 2 mM MgCl2 and 1.25 U of 

Taq DNA polymerase (Fermentas Life Sciences). 

Amplification were performed with 3 minute 

of denaturation at 94°C, followed by 30 cycles with 

denaturation for 30 second at 94°C, annealing for 1 

minute at 64°C, and extension for 1 minute at 72°C, 

followed by 5 minute of extension at 72°C (8). The 

PCR products were electrophoresed in 2 % agarose 

gels, and visualized under UV light Trans-illumination 

(ETX-F26.M) by ethidium bromide staining. 5 µl of 

PCR product were digested with 5U of the restriction 

enzyme NcoI in 1XM Buffer (10 mM Tris-HCl pH 

7.5, 10 mM MgCl2, 1 mM Dithiothreitol and 50 mM 

NaCl) for 3 hours at 37°C. The restriction digest 

products were visualized by UV light trans-

illumination (ETX-F26.M) after electrophoresis on a 

3 % agarose gel and ethidium bromide staining 

(Figure 2). 

 
Figure 2. Ethidium bromide stained 3% agarose gel of 

representative PCR digested products of G-7A gene 

polymorphism shows the AA genotype (lane 1), the 

GA (lane 6, 7) and the GG genotype (lane 2, 3, 4 and 

5); lane 100 bp is a size marker. 

 

Genotyping of MGP T-138C gene polymorphism 

MGP T-138C gene polymorphism was 

identified with PCR and followed by restriction 

fragment length polymorphism (RFLP) with the 

restriction enzyme BsrSI. 25µl PCR reaction mixture 

containing 200 ng, dNTP (0.2 mM of each), upstream 

5’-AAGCATACGATGGCCAAAACTTCTGCA-3’ 

and downstream 5’-

GAACTAGCATTGGAACTTTTCCCAACC-3’ 

primers (3 pmol), 1XTaq Buffer (75 mM Tris-HCl pH 

8.8, 20 mM (NH4)2SO4, 0.01% Tween 20), 2.5 mM 

MgCl2 and 1.25 U of Taq DNA polymerase. 

Amplification were performed with 

denaturation for 3 minute at 94°C, followed by 30 

cycles with denaturation for 30 second at 94°C, 

annealing for 1 minute at 57°C, and extension for 1 

minute at 72°C, followed by 5 minute of extension at 

72°C (8). The PCR products were electrophoresed in 

2 % agarose gel, and visualized under UV light trans-

illumination (ETX-F26.M) by ethidium bromide 

staining. 5 µl of PCR product were digested with 5U 
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Introduction 

 

Staphylococcus aureus is a gram positive 

bacterium that can either display a commensal type of 

living in human hosts or cause significant morbidity 

and mortality by leading to a variety of infections. 

Severe S. aureus infections involve the skin, soft 

tissues, cardiovascular system, and central nervous 

system and can reportedly cause mortality rates 

ranging from 8–49% [1]. In its commensally form, S. 

aureus may survive by binding to skin and mucosal 

surfaces. The most commonly reported site of 

colonization is the anterior nares. The bacterium was 

also found to be localized in the pharynx, vagina, 

axilla, perineal region, and gastrointestinal tract [2]. 

Prevention and treatment of nosocomial 

infections associated with S. aureus are considered to 

be major public health concerns [3]. A significant 

source of nosocomial infection was proposed to be the 

nasal carriage of S. aureus among the health care 

personnel. The carriage rates were found to vary from 

20–40% [4,5].  

In the literature, the carriage rates of the 

pathogen among medical students were reported to 

notably increase after attending medical wards.  

It was suggested that after attending medical 

wards, medical students become both victims of        

S. aureus colonization and significant sources for the  

 

 

further spread of the pathogen [6]. Conversely, other 

authors pointed out that there was no association 

between attending medical wards and increased nasal 

carriage rates of S. aureus among medical students 

[7,8].  

In the present study, we aimed to define nasal 

carriage rates of S. aureus in medical students and 

investigate whether attending clinical wards impacts 

nasal carriage rates of the pathogen in this population. 

The implications of these findings were also discussed 

using the existing literature 

 

Material and Methods 

The study group was comprised of medical school 

students from Namik Kemal University who 

volunteered to be enrolled in the study. Approval of 

the Local Ethics Committee from the same institute 

and students’ informed consent were obtained. The 

students were divided into two groups. The first group 

was called the ‘preclinical’ and was composed of first, 

second, and third class students who had not 

previously attended clinical wards.  

 

Abstract 

 

Objectives:  The carriage rates of S. aureus among medical students were reported to notably increase after they 

attended medical wards. We aimed to investigate the nasal colonization rates of S. aureus in medical students and 

assess whether attending clinical wards has an impact on nasal carriage rates of S. aureus. 

Methods: Medical students from Namik Kemal University were divided into two groups, ‘preclinical’ and 

‘clinical’. Nasal swabs from both anterior nares were obtained and transferred to the laboratory for culturing.  

Results: Community-acquired methicilline-susceptible S. aureus (MSSA) was detected in 2 out of 75 students 

(2.66%) in the preclinical group. In the clinical group, 3 out of 75 students (4%) were carriers for community-

acquired MSSA. No statistically significant difference in terms of MSSA carriage was observed between the 

groups (p>0.05, p=0.649). Neither community-acquired methicilline-resistant S. aureus nor hospital-acquired S. 

aureus was detected.  

Conclusions: The results of the study indicated that attending clinical wards did not increase nasal carriage rates 

in medical school students. Low carriage rates may be explained by strict adherence to the rules of disinfection 

and antisepsis by the medical students attending clinical wards and the comprehensive hygienic precautions taken 

by the infection control committee of the hospital.  
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The second group was composed of fourth, 

fifth, and sixth class students who regularly attended 

clinical wards and were therefore called the ‘clinical’ 

group. Students with a history of medical conditions 

requiring hospitalization or antibiotic use within the 

last sixth months were excluded. All students were 

examined by the same otorhinolaryngologist. 

Following nasal endoscopic examinations, students 

with acute respiratory tract infections (e.g., swelling, 

hyperemia, or purulent secretions) were also excluded. 

Seventy-five out of 82 students in the preclinical 

group and 75 out of 85 students in the clinical group 

fulfilled the criteria and were included in the study. 

Nasal swabs from both anterior nares were obtained 

and transferred to a microbiology laboratory in a 

transport medium for culturing. Specimens were 

inoculated on 5% sheep blood agar using the striking 

method and incubated at 35–37°C for 18–20 hours. 

Suspected colonies were yellow pigmented and beta-

hemolytic; they were identified using conventional 

and semi-automatic methods. Methicillin resistance 

was evaluated according to CLSI documents [9] 

Statistical Analyses 

Data analyses were conducted using SPSS (Version 

18.0., Chicago). Results were analyzed using the χ2 

test  

 

Results 

 

Carriage of community-acquired methicilline-

susceptible S. aureus (MSSA) was detected in 2 out of 

75 students (2.66%) in the preclinical group. In the 

clinical group, 3 out of 75 students (4%) were found 

to be carriers for community-acquired MSSA (Table 

1). A comparison of the two groups revealed no 

statistically significant difference in terms of S. aureus 

carriage (p>0.05, p=0.649). Community-acquired 

MSSA was not detected in both groups. Hospital-

acquired S. aureus (either susceptible or resistant to 

methicilline) was not detected. 

 

Discussion 

 

The colonization of S. aureus in health care 

personnel is a potentially life threatening challenge, 

especially for patients who are diabetic or receiving 

hemodialysis.  

Patients staying in intensive care units and 

patients with cardiac or other co-morbid disorders, 

including immune deficiency and cystic fibrosis, were 

also reported to be at risk for S. aureus associated 

nosocomial infections [10].  

 

Incidences of nosocomially acquired            

S. aureus infections were found to be increased in 

certain conditions. A history of surgical operations, 

hospitalization in an intensive care unit, prolonged 

antibiotic therapy or hospitalization, or intimate 

contact with carriers or previously infected patients or 

health care personnel are all important risk factors for 

increasing the likelihood of having a nosocomial S. 

aureus infection [11].  

Among these factors, nasal carriage of SA in 

health care personnel was particularly found to have a 

significant impact on the dissemination of the disease 

[12]. Medical students, especially interns attending 

clinical wards, were proposed to contribute to the 

spread of S. aureus from health care settings to the 

community [13]. Aside from being suspected vectors 

for the transmission of the pathogen, medical students 

were also considered victims. During clinical training, 

the risk of conversion from a non-carrier state to 

carrier state was found to be increased for medical 

students. In a follow up study, it was concluded that 

attending clinical rotations in a hospital setting could 

increase the prevalence of asymptomatic nasal 

carriage of S. aureus among medical students [6]. 

A previous study investigated the prevalence 

rate and risk factors of nasal carriage of S. aureus in 

medical students in Turkey. It was reported that the 

pathogen was isolated in 50 out of 179 students 

(27.9%). They concluded that increasing clinical 

exposure led to an increase in S. aureus carriage rates. 

They also pointed out that although statistically 

insignificant, the number of resistant cases increased 

in proportion to clinical exposure [14].  

In another study, 38.6% of the medical 

students investigated were not aware of a hand 

hygiene protocol, and more than 30% of the students 

ignored that protocol. Their results revealed that of the 

medical students they investigated, 39.3% were 

colonized by SA and 2.1% were colonized by 

methicilline-resistant S. aureus. They pointed out the 

importance of including medical students in hospital 

infection control programs and suggested that hand 

hygiene training should be given to students prior to 

attending clinical wards [15]. 

 

Despite convincing evidence that being in 

close contact with patients, other health care 

personnel, and the hospital environment may increase 

the likelihood of the colonization of SA in medical 

students, some authors still insist that attending 

clinical wards does not increase S. aureus carriage 

rates. Nasal carriage of S. aureus in medical students 

Table 1. Overall S. aureus colonization rates in the preclinical and clinical groups 

 Students 

Preclinical G. Clinical G. Total 

S. aureus 

colonization 

Number of S. aureus (+) students 2 3 5 

%  2.7 % 4.0% 3.3 % 

Number of S. aureus (-) students 73 72 145 

%  97.3 % 96 % 96.7 % 

Total number 75 75 150 
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was reported to be very low in a study by Trépanier et 

al [16]. Furthermore, Slifka et al. analyzed whether 

exposure to patients created a risk of S. aureus 

carriage for American medical students in their study. 

They concluded that patient exposure was not an 

occupational hazard for students attending clinical 

wards [17]. Another study proposed that the carriage 

of S. aureus was not affected by one to two years of 

clinical exposure in the hospital [18].  

In a recent study, low nasal colonization rates 

of S. aureus were reported among clinically exposed 

medical students at the University of Vienna. They 

attributed this finding to their well-established 

hygienic precautions and comparably low circulation 

of resistant bacteria [8].  

The results of our study also demonstrated 

that nasal carriage rates of S. aureus in both preclinical 

and clinical medical students at our university were 

low. In addition, no statistically significant difference 

was observed between preclinical and clinical groups. 

Attending clinical wards seemed to have no 

significant impact on nasal carriage rates of medical 

students. Furthermore, the isolated pathogens in both 

groups were community acquired and not hospital 

acquired. This finding also indicated that nosocomial 

transmission of hospital-acquired S. aureus was not a 

matter of concern for medical students attending 

clinical wards. Our findings were consistent with the 

findings of previous studies that proposed that there 

was no association between attending clinical wards 

and increased nasal carriage rates of SA in medical 

students [8,16-18].  

 

Conclusion 
 

The findings of our study indicated that 

attending clinical wards did not increase the 

prevalence of nasal carriage of SA in medical school 

students. The authors of this study are of the opinion 

that low carriage rates can be explained by both the 

strict hygiene protocols applied in the hospital and the 

comprehensive counseling of medical staff, including 

medical students. These measures may protect novice 

clinical students and prevent the creation of new 

sources for the nosocomial transmission of SA.  
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of the restriction enzyme BsrSI in 1XM Buffer (10 

mM Tris-HCl pH 7.5, 10 mM MgCl2, 1 mM 

Dithiothreitol and 50 mM NaCl) for 3 hours at 65°C. 

When mutant allele (Thymine), digested with BsrSI 

that yield two fragments 118 bp and 24 bp, whereas a 

wild allele (Cytosine) at nucleotide position 138, had 

no cutting site for BsrSI, so that the 142 bp PCR 

product was not cleaved into 118 bp and 24 bp 

fragments (8). The restriction digest products were 

electrophoresed in 3 % agarose gel, and visualized 

under UV light trans-illumination (ETX-F26.M) by 

ethidium bromide staining (Figure 3). 

 
Figure 3. Ethidium bromide-stained  3% agarose gel of 

representative PCR digested products of T-138C gene 

polymorphism shows the TT genotype (118 bp and 24 bp 

lane 4,5), the CC genotype (142 bp,lane 2) and the CT 

genotype (142 bp, 118 bp and 24 bp, lane 1,3 and 6); lane 

100 bp is a size marker. 

 

Statistical Analyses 

Genotype distribution of G-7A and T-138C of Type 2 

diabetic patients and control groups were evaluated by 

Chi-square test (χ2 test). Age, fasting blood glucose 

(FBG), triglyceride (TG), cholesterol, high density 

lipoprotein cholesterol (HDL-C), low density 

lipoprotein cholesterol (LDL-C), systolic blood 

pressure (SBP) and diastolic blood pressure (DBP) 

were examined by independent student’s t-test. The all 

values are represented as mean ± standard deviation 

(SD). Significance was defined as p<0.05 

Results 

 

Age, FBG, TG, cholesterol, HDL-C, LDL-C, 

SBP and DBP of 120 patients with type 2 diabetes 

mellitus and 134 controls are presented in Table 1. No 

significant differences were detected between type 2 

diabetes mellitus and control groups for TG, SBP, 

DBP (p>0.05). On the other hand, age, FBG, 

cholesterol, HDL-C and LDL-C as expected were 

significantly differed between the patient-control 

groups (p<0.05). 
 

 

 

 

 

 

 

 

 

 

 

Table 1. The clinical characteristics of control and type 2 

diabetes mellitus groups 

 Control  

Group 

(n=134) 

Type 2 DM  

Group 

(n=120) 

 

P 

Mean Age (Year) 51.1±11 62.8±11 0.001 

FBG (mg/dl) 98.5±12 169,4±64 0.001 

TG (mg/dl) 147.4±91 148.2±103 ns 

CH (mg/dl) 210.9±43 179.8±52 0.001 

HDL- C (mg/dl) 

LDL- C (mg/dl) 

SBP (mmHg) 

DBP (mmHg) 

41.2±11 

130.4±33 

123.4±14 

76.5±11 

33.8±18 

115.7±42 

125.7±23 

76.1±13 

0.001 

0.001 

ns 

ns 

DM; Diabetes Mellitus NS; not significant, FBG; Fasting 

blood glucose, TG; Triglyceride; CH; Cholesterol, HDL-

C; High density lipoprotein cholesterol, LDL-C; Low 

density lipoprotein cholesterol, SBP; Systolic blood 

pressure, DBP; Diastolic blood pressure 

 

Genotype frequencies for the G-7A gene 

polymorphism are presented in Table 2. The overall 

frequencies of the genotypes AA, GA and GG in type 

2 diabetes mellitus group were not significantly differ 

from those in control group (p=0.146). 

 

 
Table 2. Genotype frequencies for the G-7A gene of type 2 

diabetes mellitus and control groups. 

 Group  

Total 
 

P  Patient 

(n=120) 

Control 

(n=134) 

AA 
13  

(% 10.8) 

21  

(% 15.7) 

34  

(% 13.4) 

 

0.146 

 

  

GA 
50  

(% 41.7) 

65  

(% 48.5) 

115  

(% 45.3) 

GG 
57  

(% 47.5) 

48  

(% 35.8) 

105  

(% 41.3) 

Total 
120  

(% 100.0) 

134  

(% 100.0) 

254 

(% 100.0) 

 

Genotype frequencies for the T-138C gene 

polymorphism are presented in Table 3. No 

differences were detected in alleles (C or T) frequency 

between type 2 diabetes mellitus and control groups 

Our findings, in this patient-control study populating, 

indicate that the G-7A and the T-138C gene 

polymorphisms were not genetic risk factors for type 2 

diabetes mellitus 

 
Table 3. Genotype frequencies for the T-138C gene of type 

2 diabetes mellitus and control groups 

 Group  

Total 
 

P  Patient 

(n=120) 

Control 

(n=134) 

CC 
10  

(% 8.4) 

5  

(% 3.7) 

15  

(% 5.9) 

 

 

 

0.259 

 

CT 
49  

(% 40.8) 

53  

(% 39.6) 

102  

(% 40.2) 

TT 
61  

(% 50.8) 

76  

(% 56.7) 

137  

(% 53.9) 

Total 
120  

(% 100.0) 

134  

(% 100.0) 

254  

(% 100.0) 
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Discussion 

 

Type 2 diabetes mellitus is characterized by 

two discrete pathophysiological defects: impaired 

pancreatic β-cell function, and insulin resistance in 

muscle, fat and liver. The prevalence of type 2 

diabetes mellitus is increasing dramatically in the 

world (9). CVD is by far the most common and 

serious complication of type 2 diabetes mellitus. 

Increased inflammatory response as lead to insulin 

resistance and endothelial dysfunction contributes to 

cardiovascular complications (10). 

Individuals with type 2 diabetes mellitus are 

at least twice as likely to have coronary artery disease 

compared to non-diabetic individuals, and CVD 

accounts for 80 % of mortality in type 2 diabetes 

mellitus patients (11). Increased vascular calcification 

is associated with an increased risk of cardiovascular 

events. Type 2 diabetes mellitus is a significant 

independent risk factor for increased vascular 

calcification (12). MGP, which is Vitamin K 

dependent protein that is expressed by smooth muscle 

cells, fibroblasts, chondrocytes and endothelial cells in 

a variety of tissues, plays a role in bone metabolism 

and vascular calcification (13, 14). Several studies 

identified various candidate genes involved in 

vascular calcification. MGP plays a key role in the 

preventing of vascular deposition of the calcium in the 

matrix (4, 5, 15). 

Many researchers investigated the 

relationship of vascular calcification and the common 

gene polymorphisms of the MGP. Two of the most 

intensively investigated genetic polymorphisms are 

the G-7A and the T-138C gene polymorphisms. The 

frequency of the G-7A and the T-138C genotypes and 

their possible associations with the risk of vascular 

calcification has been investigated in different 

populations. Studies of the association of G-7A and 

the T-138C gene polymorphisms with vascular 

calcification reported both positive (16) and negative 

(7) results. 

In Ukrainian population, the allelic AA 

promoter variant of MGP G-7A polymorphism was 

associated with acute coronary syndrome in males but 

not in females. However, there was not found any 

relationship between the T-138C gene polymorphisms 

with acute coronary syndrome (17). Ataman et al. 

showed an association for G-7A polymorphism in 

Ukraine’s population. However, they reported that 

other polymorphic sites such as T-138C do not relate 

to ischemic stroke (18). 

Afshin et al. discovered that the MGP gene 

starts with the T-138C polymorphism which 

influences gene expression level; CC genotype MGP 

showing the highest levels in blood serum followed by 

CT and TT. The C genotype (CT+CC) tended to show 

a higher calcification factor than the TT genotype (8). 

In another study, associations between MGP 

single nucleotide polymorphisms and coronary artery 

calcification in older men and women of European 

descent from Massachusetts (USA) were examined. 

Various methods of analysis revealed that in men, 

homozygous carriers of the minor allele of G-7A, T-

138C and Thr83→Ala polymorphisms were 

associated with a decreased level of coronary artery 

calcification relative to major allele carriers. This 

association was not found in women. In addition, 

genetic variation in MGP was shown to associate with 

serum MGP concentrations, but there were no 

association between serum MGP levels and coronary 

artery calcification (19). 

In conclusion, our data do not support any 

association between G-7A and T-138C gene 

polymorphisms and type 2 diabetes mellitus disease in 

this case-control study and is not a determinant for 

cardiovascular risk factors or complications associated 

with type 2 diabetes mellitus. 

 

Conclusion 
The determination of the decline in the 

severity of ED in overall and the complete 

improvement of ED in some patients after CABS 

revealed that CABS had positive impacts on EF in 

patients with CAD. Furthermore, the demonstration of 

a significant improvement in the majority of 

subgroups of SF in IIEF questionnaire was concluded 

that CABS had also an encompassing positive impact 

on almost all domains of sexual function in patients 

with CAD. On the other hand, the analysis of possible 

influences of the comorbidities on the impact of 

CABS on sexual function showed that while the 

lonely presence of diabetes mellitus did not 

significantly affected the impact of CABS on sexual 

function, the sexual function most improved in both 

diabetic and hypertensive cases after CABS. We 

supposed that these results need to be confirmed by 

prospective and randomized trials in greater series.  
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Introduction 

 

The incidence of uterine fibroids during 

pregnancy ranges from 1.6% to 10.7% (1-4). The rate 

of cesarean sections, pregnancy age and gravida has 

been gradually increasing, and thus, the chances of an 

obstetrician encountering uterine fibroids during 

cesarean section have increased (5). However, a 

negative stance towards performing cesarean 

myomectomy has traditionally existed due to the risk 

of persistent bleeding that may require hysterectomy 

and cause increased postoperative morbidity (6-8). 

Therefore, several surgeons (9-11) do not recommend 

cesarean myomectomy, except in cases of small and 

pedunculated uterine fibroids that do not result in 

excessive bleeding in the myoma bed.  

Cesarean myomectomy in large myoma is 

also still considered to be high risk for massive 

hemorrhage, uterine atony and peripartum 

hysterectomy. On the other hand, many retrospective 

and prospective studies (8,9,12-15) suggest that 

cesarean myomectomy can be performed safely and in 

a cost-effective manner in selected cases even in large 

myomas. In the southern region of Turkey, which has 

the highest population growth in the country, 

maternity hospitals predominantly treat obstetric 

patients.  

 

 

In the present study, we reviewed the 

outcomes of cesarean myomectomy performed in 

patients complaining of pain who presented to the 

emergency gynecology department of two different 

centers. The safety of large cesarean myomectomy 

procedures was investigated 

 

Material and Methods 

 

This was retrospective study. We included 

pregnant women with myomas who delivered via 

emergency cesarean section at Batman and Diyarbakir 

Gynecology and Obstetrics Hospital between 2011 

and 2014. All patients were initially evaluated in the 

emergency department. Diagnoses of uterine fibroid 

were established by ultrasonography performed prior 

to cesarean section or during surgery. Informed 

consent was obtained from all patients. Ages, gravid, 

parity, length of stay in hospital, gestational week, and 

reason for surgery indication were recorded for each 

patient. Laporotomy was made with Pfannenstiel 

incision. In all patients, the cesarean section was 

followed by myomectomy after closure of the lower 

uterine segment; hemostasis in the myoma bed was 

achieved by suturing.  

Abstract 

 

Objectives: The rate of cesarean section, gravida and pregnancy age have been gradually increasing. Thus the 

rates of myoma have increased during cesarean. But it may difficult to make decision about myomectomy during 

cesarean especially large myomas because of complications. Therefore, several obstetricians do not recommend 

cesarean myomectomy, except in cases of small and pedunculated uterine fibroids that do not result in 

complications. The aim of this study to evaluate safety of myomectomy during emergency cesarean section in 

large myomas 

Material and Methods: We examined retrospectively the results of 190 patients who underwent cesarean 

myomectomy in two non-tertiary hospitals in southeastern Anatolia. We compared complications, hemoglobin 

change, length of stay in hospital and blood transfusion according to diameter of myoma. Complication and 

blood transfusion rates in relation to the diameter of uterine fibroids were evaluated using Fisher’s exact test. 

Changes in hemoglobin levels from baseline value and length of stay in hospital were compared using the Mann 

Whitney U test. Significance level was set at P <0.01 and 0.05 

Results: No significant association was found between complication rates and diameter of the fibroids 

(P=0.633). Similarly, no significant association was observed between the type of uterine fibroids and 

complication rates (P=1.000). We also found no significant difference among the changes in hemoglobin levels, 

length of stay in hospital and transfusion (P=0.835, p=0.184, p=0.633).  

Conclusions: Myomectomy is safe procedure at the emergency cesarean section in large myoma with attention. 
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Myomectomies were performed using sharp 

dissection from the capsule with scissors. If major 

hemorrhage was observed during surgery, hemoglobin 

changes was assessed and blood transfusion was 

performed when required. Postoperative hemoglobin 

value was assessed 8 hours after surgery. Location, 

number, and diameter of uterine fibroids, as well as 

preoperative and postoperative hemoglobin values and 

development of complications, length of stay in 

hospital, blood transfusion rate were recorded. 

Complications were considered uterine atony and 

hemorrhage. Cases were assigned to one of two 

groups, according to the diameter of uterine fibroids 

(<5 or ≥5 cm) (16). Development of complications, 

length of stay in hospital, transfusion and hemorrhage 

rates were evaluated in relation to the size and type of 

uterine fibroids. There was no need ethics committee 

approval because of retrospective design. 

 Statistical analyses were performed using the 

Number Cruncher Statistical System (NCSS) 2007 

(Utah, USA). Complication and blood transfusion 

rates in relation to the diameter of uterine fibroids 

were evaluated using Fisher’s exact test. Changes in 

hemoglobin levels from baseline value and differences 

between two groups, length of stay in hospital were 

compared between the two groups using the Mann 

Whitney U test, student t test and Paired Samples test. 

Significance level was set at P <0.01 and 0.05. 

 

Results 

 

Total of number births were 18412 in Batman 

State Hospital, 58308 in Diyarbakir State Hospital 

while the number of cesarean section were 5255 and 

15945 respectively. The cesaraen section ratios were 

28.54% and 27.34% respectively. Both hospitals are 

non-tertiary center. The mean age of patients was 

30.2. The numbers of previous pregnancy were 

differenced from 0 to 9 while the mean value was 

2.27. The gestational age were differenced from 32 to 

42. Patients’ characters are presented in Table 1. 

 Most of reasons for cesarean section were 

previous cesarean section. The reasons for cesarean 

section were maternal, fetal and labor related factors. 

Maternal reasons were considered as placental 

ablation, previous cesarean section, patients’ request, 

myomectomized patients, placenta previa and 

preeclapsia. Fetal reasons were considered fetal 

distress, mal-presentation, twin pregnancy, umbilical 

cord prolapsus and oligohydroamnios. Labor related 

factors were non-progressive labor and cephalopelvic 

disproportion (Table 2).  

Among all patients, 154 (81.1%) presented a solitary 

uterine fibroid, 31 (16.3%) had two fibroids, 2 (1.0%) 

had three fibroids, and 3 (1.6%) had four fibroids. In 

addition, 12.6% (24) presented uterine fibroids with 

the largest one measuring ≥5 cm, and 166 (87.4%) 

showed uterine fibroids <5 cm. Of these patients, 86 

(45.3%) presented intramural fibroids, and 104 

(54.7%) had subserosal fibroids. Characteristics of 

uterine fibroids are presented in Table 3. 

Among the 3 patients who developed 

hemorrhage, one presented an intramural fibroid 

measuring 7 cm in diameter, and 2 showed cornual 

fibroids measuring 4 and 5 cm in diameter, 

respectively. All of those patients required blood 

transfusion.  

Eight patients who developed uterine atony 

also received blood transfusion. Ligation of the 

hypogastric artery was performed in only 3 patients 

who developed uterine atony; the rest of these patients 

were managed with uterine massage and oxytocin 

infusion. None of the patients required hysterectomy. 

Preoperative and postoperative hemoglobin changes 

are presented in table 4. 

No significant association was found between 

complication rates and diameter of the fibroids 

(P=0.633) (Table 5). Similarly, no significant 

association was observed between the type of uterine 

fibroids and complication rates (P=1.000) (Table 5) or 

between the diameter of uterine fibroids and the mean 

changes in hemoglobin levels from baseline value 

(P=0.835) (Table 6). There were also no significant 

differences between two groups in terms of blood 

transfusion rate and length of stay in hospital (p=0.633 

and p=0.183 respectively) (Table 6). 

 

Table 1. Patients’ characteristics 

  Min-Max Mean±SD 

Age (years) 13–52 
30.92±6.1

5 

Gravidity 1–10 3.30±1.83 

Parity 0–9 2.27±1.83 

Gestational week 32–42 
37.87±2.0

7 

Length of Hospital 

Stay (days) 
1–6 2.14±0.66 

   

Table 2. Reason for cesarean section indication 

  n % 

Fetal Reason 46 24,4 

Maternal Reasons 126 66,2 

The reasons about 

labor 
18 09,4 

   

Table 3. Characteristics of uterine fibroids 

  n (%) 

Type of Uterine 

Fibroids 

Intramural 86 (45,3) 

Subserosal 104 (54,7) 

Diameter of Uterine 

Fibroids 

<5 cm 166 (87,4) 

≥5 cm 24 (12,6) 

Location of Uterine 

Fibroids 

Anterofundal 6 (3,2) 

Anteroisthmic 2 (1,1) 

Anterior 57 (30) 

Fundal 64 (33,7) 

Isthmus 14 (7,4) 

Cornual 5 (2,6) 

Posterior 40 (21,1) 

Cervical 2 (1) 
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Discussion 

 

This study demonstrated that there were no 

differences between large and small size myomectomy 

during cesarean section in terms of complications, 

changes in hemoglobin levels, length of stay in 

hospital and blood transfusion rate. 

Most obstetricians are opposed to performing 

myomectomy during cesarean section, except for 

cases with pedunculated and small fibroids, owing to 

the risk of excessive hemorrhage that may require 

hysterectomy or result in mortality. On the other hand, 

if myomectomy is avoided, it may increase the 

patient’s risk of another operation that may 

unfavorably affect future pregnancies (17). Especially, 

large myomas >5 cm are associated with higher risk of 

adverse pregnancy complications such us preterm 

delivery, short cervix, premature rupture of 

membrane, postpartum bleeding when compared with 

small or no myomas (18). If safely performed, the 

procedure is cost-effective and can prevent 

morbidities associated with potential future surgeries. 

Myomectomy also reduces puerperal uterine 

involution and could decrease complications related to 

uterine fibroids, such as menorrhagia, anemia, and 

pain (19). 

 

 

 

 

 

 

The safety of cesarean myomectomy has 

been previously studied. These studies have mostly 

been retrospective, with only a limited number of 

them being prospective in design. Cesarean 

myomectomy appears to be a safe procedure, as 

shown by retrospective studies involving small 

numbers of patients (8,17,20,21). Similarly, in a study 

that evaluated 368 patients with uterine fibroids, 111 

patients underwent myomectomy and 257 patients 

underwent cesarean section only patients were 

selected for myomectomy using similar criteria as in a 

previous study.  

But this study (14) noted that myomectomy 

should be avoided in the presence of large fundal or 

intramural fibroids, and that cesarean myomectomy 

could be a safe procedure in selected cases in the 

hands of experienced surgeons. In both studies, 

myomectomy was performed at surgeons’ discretion. 

In a meta-analysis of nine studies (11), cesarean 

myomectomy was an appropriate procedure for cases 

in which there were no risks of complication, as 

determined by experienced surgeons. Although that 

review (11) did not report cases of hysterectomy, it 

emphasized that the procedure would not have been an 

Table 4. Preoperative and postoperative Hemoglobin changes  

 Diameter of Uterine Fibroid 

<5 cm (n=166) ≥5cm (n=24) 
a
p 

Mean±SD Mean±SD 

Preoperative Hemoglobin 11,76±1,39 11,19±1,46 0,063 

Postoperative Hemoglobin 10,35±1,48 9,75±1,42 0,063 
c
p 0,001** 0,001** 

bp
 

Preop-Postop Hemoglobin; (Median) 1,40±0,87 (1,20) 1,44±0,88 (1,59) 0,835 
a
Student t test 

b
Mann Whitney U Test 

c
Paired Samples Test **p<0,01 

 

Table 5. Complications by type and diameters of uterine fibroids 

   Number of Cases 

without Complication 

(Total n = 179) 

Number of Cases 

With Complication 

(Total n = 11) 

 

P 

   n (%) n (%) 0.633 

Diameter of  

Uterine Fibroid 

< 5 cm  157 (94.6%) 9 (5.4%) 

≥ 5 cm  22 (91.7%) 2 (8.3%) 1.000 

Type of  

Uterine  Fibroid 

Intramural  81 (94.2%) 5 (5.8%) 

Subserosal  98 (94.2%) 6 (5.8%)  

Fisher’s Exact Test 

 

Table 6. Comparison of mean change in hemoglobin values from baseline value, length of stay in hospital  

and transfusion rate between patients with uterine fibroids <5 cm and ≥5 cm in Diameter 

 Diameter of Uterine Fibroid P 

< 5 cm (n=166) ≥ 5 cm (n=24) 

Mean±SD (Median) Mean±SD (Median) 

Mean Change in Hemoglobin from 

baseline 

1.40±0.87 (1.20) 1.44±0.88 (1.59) 
a
0.835 

Length of stay in hospital (day) 2.37±2.34 (2) 2.25±0.44 (2) 
a
0.184 

Transfusion No 157 (94.6) 2.25±0.44 (2) 
b
0.633 

Transfusion Yes 9 (5.4) 2 (8.3)  
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appropriate approach in patients with large intramural 

fibroids owing to the risk of massive hemorrhage and 

the consequent need of hysterectomy.  

In another review (22), in which the majority 

of removed fibroids were pedunculated and had <6 cm 

diameter, the authors note that great caution must be 

exercised while performing cesarean myomectomy, 

even if it appears to be a safe procedure, and they 

suggest that this procedure should be limited to cases 

of pedunculated or lower uterine segment fibroids that 

interfere with the evacuation of the fetus. There are 

some case reports on cesarean myomectomy in large 

myomas. Leanza et al. (23) demonstrated a successful 

cesarean myomectomy in a large myoma with 22 cm 

in diameter.  

Ma et al. (24) also reported that cesarean 

myomectomy in a 40 cm sized moms was uneventful 

after the ligation of bilateral uterine arteries for the 

prevention bleeding. In a retrospective cohort study 

conducted by Kwon et al. (9) have shown that there 

were no statistical differences between cesarean 

myomectomy in large (>5 cm) and small (<5 cm) 

myomas in terms of hemoglobin changes, operative 

time, postoperative fever and hospitalized days.  

Our study is meaningful, because we 

compared two groups to evaluate the safety of 

cesarean myomectomy in large myomas. Our study 

demonstrated that there were no differences between 

two groups in terms of complications, hemoglobin 

changes, blood transfusion and length of stay in 

hospital. Two patients with cornual fibroids and one 

patient with intramural fibroid (7 cm in diameter) 

developed hemorrhage; this observation supports the 

concerns discussed in the literature. However, these 

patients did not require additional surgical procedures 

other than simple suturing but erythrocyte suspension 

was given to these patients.  

Various approaches have been suggested to 

reduce the bleeding during cesarean myomectomy. In 

a study of 9 cases, (25) selective uterine artery de 

vascularization and ligation of ovari-proprium 

ligament appeared to reduce hemorrhage. Ligation of 

the ascending or descending uterine artery was 

performed depending on the location of uterine 

fibroids. None of the patients required hysterectomy, 

and only one patient received blood transfusion. In a 

controlled prospective study, (26) patients who had 

undergone cesarean myomectomy were compared to 

patients who had undergone uterine artery occlusion 

and, with the exception of operation times, no 

significant differences were reported between the two 

groups in terms of complications, such as hemorrhage 

rates and mean change in hemoglobin values from 

baseline. In that study, patients in the control group 

had undergone cesarean section only, and this fact was 

considered a study limitation. In a randomized study 

of 52 patients (27), bilateral ligations of the ascending 

uterine arteries were compared to tourniquet 

application. Although one patient in the tourniquet 

group required bilateral ligation of the hypogastric 

artery postoperatively, no significant difference was 

observed between the two groups in terms of 

hemorrhage or other complications. In our study, 8 

patients developed uterine atony and 3 patients 

underwent bilateral ligation of the hypogastric artery. 

Bilateral ligation of the hypogastric arteries has been 

used to control uterine hemorrhage by reducing the 

pulse pressure of blood flowing to the uterus (28). The 

technique is challenging even for an experienced 

pelvic surgeon, especially when there is a large uterus, 

a transverse lower abdominal incision, ongoing pelvic 

hemorrhage, or the patient has a high body mass 

index. Successful and safe bilateral hypogastric 

ligation becomes even more difficult when attempted 

by a surgeon who rarely operates deep in the pelvic 

retroperitoneal space (29). For these reasons, uterine 

compression sutures and, less commonly, uterine 

artery ligation, have largely replaced this procedure as 

first-line surgical options. 

Among the patients who developed 

hemorrhage, 3 presented cornual uterine fibroids and 

one had an intramural fibroid (7 cm in diameter). This 

patients did not require additional surgical procedures 

other than the suturing of the myoma bed. 

The most important limitation of the present 

study is its retrospective design. The most important 

advantage of the present study is that studied patients 

had no antenatal data and were diagnosed with uterine 

fibroids shortly after presentation to the emergency 

room or during surgery. This has raised the question 

of whether random cesarean myomectomy could be a 

safe procedure even in large myomas. Patients with 

placenta previa totalis and placental detachment also 

underwent myomectomy, suggesting that selection 

criteria were less stringent than those used in previous 

studies. 

 

Conclusion 
 

Our results suggest that myomectomy in 

large sized is a safe procedure under emergency 

conditions during cesarean section. However, large 

intramural or cornual fibroids must be approached 

with great caution. In such cases, bilateral ligation of 

the uterine artery or ligation of the hypogastric artery 

together with ligation of the ovarian ligament should 

be considered before proceeding with myomectomy in 

order to reduce hemorrhage. Finally, recommend 

performing myomectomy under conditions in which 

blood products are readily available 
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Introduction 

 

The prevalence of cardiovascular problems 

and, as a result, the number of people with 

cardiovascular disease is increasing in Middle East, 

especially in Iran every year (1). Coronary Artery 

Bypass Graft surgery, (CABG), is the only essential 

and vital solution for cardiovascular patients (2) and is 

one of the most important surgeries conducted 

frequently every day (3). CABG surgery is an 

important event with deep mental and emotional 

effects on patients and their families (4).  

Today, patients experience a shorter post-

surgery hospitalization than before and according to 

expectations, this period will be shortened more in 

future. This new situation demands new measures for 

caring patients at home (5). Since most patients have 

no sufficient time to acquire necessary information 

about their disease during hospitalization, they view 

discharging as a very stressful event (6).  

 

Therefore, learning can serve as an effective 

approach for promoting patients’ awareness and 

decreasing their anxiety (7). According to studies, 

patients’ learning improves the sense of post-surgery 

improvement in patients (8). Learning needs during 

hospitalization differ from learning needs during 

discharging and learning needs during self-caring 

period at home. The assessment of learning needs can 

be helpful in responding such needs and can affect 

patients’ life style (9). 

It is necessary to identify and explain these 

beliefs in order to effectively learn patients. It seems 

that such interventions would be more effective if they 

are designed based on coping style of each patient 

(10). Nurses need to personally assess their patients 

and establish an open relation with them (11). 

Learning needs during hospitalization differ from 

learning needs during discharging and learning needs 

during next steps.  

Abstract 

 

Objectives: Cardiac surgery associates with potential physiological, mental, and emotional, growth and spiritual 

consequences due to the existence of many stressful factors. Training and learning patients can decrease risk-

creating and stressful factors. Such a learning approach should be designed based on patients’ needs and such 

needs should be identified by nurses before to any learning. However, there are rare studies focusing on the 

identification of patients’ learning needs. Thus, this study aims to determine patients’ awareness of learning 

needs for Coronary Artery Bypass Graft (CABG).  

 

Material and Methods: This is a descriptive study carried out within 6 months on 101 cases undergone CABG 

(36 females and 65 males) in Tabriz Shahid Madani education and treatment center. They were investigated at 

the time of discharging from ICU and surgery departments. Patients’ needs were determined using Cardiac 

Patients’ Needs Learning Inventory (CPNLI) tool.  

  

Result: According to findings, patients give the most important priority to the drug index. The next learning 

needs perceived by patients are :"How will my heart be treated?" related to "anatomical and physiological 

learning needs category", "what kind of activities can be done to reduce heart attack chance?" related to "risk 

factors learning needs category" and "how patients’ activity level can be increased?" related to "physical activity 

learning needs category".  

 

Conclusion: The prerequisite for implementing any learning program is the investigation and measurement of 

learning needs. Therefore, before initiating any learning program nurses need to continuously assay learning 

needs of patients while considering patients’ abilities. 

 

Key words: Coronary Artery Bypass Graft,   Educational Needs 
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Such needs should be assessed accurately in 

order to make proper actions to respond them (12). 

For this purpose, by considering the ability of patients, 

all influential factors should be investigated and 

learning content should be designed based on learning 

needs (1). 

 

Material and Methods 

 

This is a descriptive study carried out within 

six months from October 2014 to March 2015 in ICU 

and surgery departments of education and treatment 

center of Shahid Madani hospital in Tabriz, Iran. First 

of all, patients’ who satisfied inclusion measures were 

determined. Patients who undergo CABG surgery for 

the first time and were conscious and aware of time 

and location were studied at the time of discharging 

from ICU and surgery departments. 

In 1984, Gerard developed Cardiac Patients 

Needs Learning Inventory (CPNLI) tool with 

questionnaire as data collection tool. This 

questionnaire consists of two parts. The first part 

covers demographic information while the second part 

deals with CPLNI tool including 37 questions of 6 

categories: learning, anatomical and physiological 

questions, risk factors questions, medicinal 

information questions, diet information questions, 

physical activity questions and miscellaneous 

questions. The questions are scored as per Likert 5-

point scale from 1 to 5 where 1 stands for not 

important, 2 stands for less important, 3 stand for 

relative important, 4 stands for important and 5 stands 

for very important.  

All statistical analyses were carried out by 

SPSS 13. Frequency, percentage, mean and standard 

deviation were calculated using descriptive statistics. 

The total score of CPLNI factors was calculated using 

the scores allocated by each patient to all 37 questions 

and the maximum and the minimum scores were 

determined. P≤0.05 was set as the limit of statistical 

significance 

 

Results 

 

Thirty four (85%) did not have any university 

education. Twenty-four (23.7%) patients were seen 

training before surgery (Table 1). Sixty-five (64.3%) 

of patients were male. Total standard deviation of 

CPLNI was obtained as 4.29±0.56 implying the 

importance of patients’ awareness of learning needs 

for CABG surgery. Regarding the obtained mean 

value, the learning needs of patients in the subsystems 

of anatomical and physiological questions, risk factors 

questions, medicinal information questions, diet 

information questions, physical activities questions 

and miscellaneous information questions lie inside 

"important" range where learning needs for medicinal 

information is more important than other 

subsystems(Table 2).  

 

The most perceived learning needs are "how 

will my heart be treated" belonging to "anatomical and 

physiological learning needs category", "what kind of 

activities can be done to reduce heart attack chance?" 

belonging to "risk factors learning needs" and "How 

patients’ activity can be increased" belonging to 

"physical activity learning needs". However, the 

lowest perceived learning needs are "being in sick 

mood" belonging to "anatomical and physiological 

learning needs", "restarting sexual activities" 

belonging to "physical activities learning needs" and 

"the meaning of cholesterol and triglyceride words" 

belonging to "diet information learning needs" 

(Table3). 

 

 

 

 

 

 

 

 

 

 

Table 1: Baseline personal characteristics of patients who were undergoing coronary artery bypass surgery 

Percent Frequency Characteristics  

85 34 Illiterate Education 

46.5 47 Pre – university education  

22.2 11 Diploma  

38.1 9 University education  

8.91 9 Single Marital status 

91 92 Married  

23.7 24 Yes Preoperative Education 

76.2 77 No  

52.4 53 Men Surgical Department Ward 

21.7 22 Female Surgical Department  

25.7 26 Intensive Care Unit   
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Table 2: Calibration the importance of the training needs of coronary artery bypass surgery patients 

Training Needs 

Calibration Titles of training needs 

1 Drug Information 

2 Physical Activity 

3 Risk Factors 

4 Other Information 

5 Anatomy and Physiology 

6 Diet Information  

 

Table 3: The mean level of awareness the needs of patients with coronary artery bypass surgery 

Training Needs 

Confidence interval Mean and standard deviation Titles of training needs 

4.44- 4.07  0.55 ±4.26  Anatomy and Physiology 

4.56-4.16  0.58±4.36  Risk Factors 

4.64-4.20  0.65±4.42  Drug Information 

4.50-4.01  0.73±4.25  Information Diet 

4.61-4.13  0.70±4.37  Physical Activity 

4.58-4.09  0.72±4.34  Other Information 

 

Discussion 
 

Learning is a dynamic issue of nursing. The 

determination of the priority of learning needs is the 

first step for learning programming. Therefore, nurses 

need to determine learning needs during 

hospitalization period or a short time after the illness 

(13). The extent of patients’ awareness of CABG 

surgery lies inside “very important” category. This 

implies that patients need more learning. Through 

individual assessments and establishing an open 

relation with their patients, therefore, nurses can aid 

patients to satisfy their learning needs.   

With an average score of 4.42, medicinal 

information subsystem is a high required learning 

need in our study. The study of Vahabi and Berner 

with the title of "investigating the learning needs of 

people with heart failure" showed that the most 

required learning need for patients  is medicinal 

information need (14) that agrees with our study. It is 

better for nurses to pay more attention to learning 

medicinal information to their patients.  

With a mean score of 4.54 the learning need 

of "actions to be done to reduce heart attacks" has the 

highest rank. In Rostami and etal study with the title 

of "learning needs of patients with myocardial 

infraction", this learning need had a mean score of 

4.78 (15) implying that this study's patients have more 

learning needs than those of our study. However, it is 

better for nurses to inform patients of necessary 

actions to be done to reduce heart attack through 

establishing an open and continuous relation with 

patients.  

With a mean score of 4.14, the learning need 

of "restarting sexual activities" is the least scored 

measure with the lowest priority. In Rostami and etal 

study with the title of "learning needs of patients with 

myocardial infraction" this learning need had a mean 

score of 2.30 (14).  

 

 

 

 

Also, Torenton has express that sexual issues 

should be ranked as lower priorities and learning 

programs should be practiced in accordance with 

learning needs of patients (16). 

 

Conclusion 
 

The main emphasis of this study is patients’ 

awareness of learning needs for CABG surgery. 

According to results and considering the importance 

of patients’ learning needs for drug consumption, this 

necessity, especially the need for heart drugs 

information, should be explained to patients. It is 

recommended to prioritize the learning needs of 

patients at first and then put necessary training into 

practiced on this basis 
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Introduction 

 

Cerebrovascular disease is a leading cause of 

neurological events, in terms of importance and 

frequency in adulthood. Embolic infarction is one of 

the most common causes of stroke. The most common 

sites of origin of cerebral emboli are cardiac 

thrombus. Embolism may break from occluded or 

severely stenotic carotid artery, distal end of the 

thrombus of vertebral artery or an ulcerated 

atheromatous plaque extending into the lumen of the 

carotid sinus. 5-10% of cerebral ischemia is caused by 

paradoxical embolism. One of the reasons that may be 

able to cause paradoxical embolism is atrial septal 

defect (2). ASD is characterized by a hole between 

atriums and causes abnormal blood flow. Thus, a 

portion of blood abnormally flows to the right heart. 

This situation may cause damage to blood vessels in 

the lungs and the heart muscle over the years due to 

increased blood flow to the lung. The patients which 

has ASD usually lives with asymptomatic for many 

years. Definitive diagnosis is based on echo 

cardiograph. ASD is a rare cause of embolism (3, 4). 

The aim of this study was to report a case with acute 

cerebral ischemia caused by ASD. 

 

 

 

Case  

 

34 year old female patient was admitted to 

department of Cardiovascular Surgery Clinic at Gazi 

University Medical School with left lower extremity 

motor and sensory loss below the knee. In the clinical 

history, it is learned that she underwent vena saphena 

magna stripping surgery in another clinical centre and 

she applied on the third postoperative day with motor 

and sensory loss. There was no positive sign in her 

family history. In the neurological examination, the 

patient was awake, cooperated, oriented and there 

were no signs of meningeal irritation or neck stiffness. 

Motor deficit is found in the left food; the grade of 

dorsiflexion and plantar flexion was 0/5. Left lower 

extremity below the knee was anesthetic, routine 

complete blood count, biochemical tests were normal. 

The patient was consulted to neurology, neurosurgery, 

orthopedics, physical therapy and rehabilitation 

departments. Electromyography (EMG) was 

performed and reported as normal. The symptoms are 

thought to be related with the central nervous system 

pathology. Electroencephalography (EEG), MRI and 

cranial computerised tomography (CT) was 

performed.  

Abstract 

 

Cerebrovascular disease is the most frequent cause of neurological diseases. Embolic infarction is one of the 

most common causes of stroke. In the majority of patients with cerebral embolism, it is shown that emboli mostly 

originate from the heart via arterial circulation. Embolism rarely occurs as a paradoxical embolism through atrial 

/ ventricular septal defect (ASD/VSD) or patent foramen ovale (PFO). In our clinical case, cerebral infarction is 

caused by ASD after vena saphena magna (VSM) stripping. Thirty- four- year- old female patient was admitted 

with motor and sensory loss at left lower extremity below the knee after stripping of VSM. Detailed neurological 

examination was done. She had left foot motor deficit, anesthesia of left lower extremity below the knee, 

impairment of motor strength (0/5 dorsiflexion and plantar flexion) of the left foot. After radiological 

investigation, diffusion weighted magnetic resonance imaging (MRI) revealed several, millimetric, nonspecific, 

nodular signal changes in some parts of bilateral periventricular, subcortical white matter of the brain that 

showing no diffusion limitation. In systematic examination, atrial septal defect was detected by 

echocardiography. Patient was treated with anticoagulant therapy. This case highlights detailed cardiological 

examination should be done in patients with cerebral infarction  

  
Key words:  Atrial septal defect, Cerebral Ischemia, Lower extremity motor, Sensory loss 



Zor et al.                                                                                                   Doi: 10.17546/msd.41418 

302 

 

 

EEG and cranial CT were reported as normal. 

Bilateral carotid and vertebral artery Doppler 

ultrasonography was performed and reported as 

normal. On the diffusion-weighted cranial MRI a few 

millimetric nonspecific noduler signal changes 

exhibiting no diffusion restriction was observed in 

bilateral periventricular, subcortical white matter areas 

of the brain (figure 1). Echocardiography was 

planned. Left ventricular cavity size was normal, 

measurement of left ventricle walls thickness was 

normal, and analysis of systolic and diastolic left 

ventricular wall motion was normal. Shunt flow was 

observed through inter atrial septum. QP / QS ratio 

was 1. The patient’s anticoagulant therapy was 

planned physical therapy program was started and the 

patient was discharged from hospital.  

 

Discussion 

 

Embolic stroke constitutes 15-20% of all 

strokes. In recent years because of widespread 

availability of trans-esophageal echocardiography 

(TEE) the frequency of the cardiac sourced embolism 

has increased. Transthoracic echo-cardiography (TTE) 

has been shown to have sensitivity for indicating the 

left ventricle and mitral valve disease. If the patient is 

old and the cardio-embolic reason is obvious, TTE is 

enough (3). TEE wasn’t performed, as other tests that 

may be related with the ethology were normal and 

ASD was enough to explain this case. Especially in 

younger patients ASD should be considered as the 

cause of cardio-embolic stroke.  

 

In a study which included 152 young stroke 

patients, %1 of the patients with ASD had been 

reported by the Segmen et al (3). In recent years, ASD 

is represented as a major cause of retinal and cerebral 

embolism (5). Ash et al reported three cases with ASD 

and ASD was thought to be the possible cause of 

cerebral embolism. They explained the importance of 

TEE and TTE in unexplained cerebral ischemia cases 

especially in the young (5). Devuyst et al reported the 

importance of the aortic arch atheroma, atrial septal 

aneurysm (ASA) in cardiac stroke (6).  

Sayın et al reported a case with atrial septal 

defect, retinal artery occlusion and cerebral infarct and 

explained the importance of detailed cardiological 

examination in cases detected transient ischemic 

attack or cerebral infarction (7). The findings in our 

patient's case are likely explained by ASD.  

 

Conclusion 

 

ASD is the most common congenital heart 

defect encountered in adults. Small ASDs are usually 

asymptomatic and compatible with a normal life. We 

believe that the potential cause of cerebral ischemia in 

our patient is ASD. We would like to emphasize once 

more the importance of detailed cardiological 

examination in the cases detected cerebral infarction 
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Figure 1. Axial T2-weighted (A) and FLAIR (B) images show nonspecific hyper intense signal changes 

(arrows). 
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Introduction 

 

Laryngeal trauma (LT) is very rare (1-3) 

owing to elastic nature of larynx and protective effect 

of mandible and sternum. It has a reported incidence 

of 1 in 30000 patients among severe trauma 

admissions to the emergency department (1,3). LT 

may range from simple mucosal tears to fractured and 

comminuted cartilage. If it is not thoroughly identified 

and properly treated LT may cause death due to 

airway compromise or may cause significant long 

term squeal like dysphonia, aspiration, and airway 

stenosis (4). Additionally, trans-oral intubation may 

lead catastrophic results like worsening the pre-

existing injury, causing further tears or cricotracheal 

separation.  

Cervical and intracranial injuries are also 

common in these patients (5-9). For this reason, 

trauma guidelines concerning the potentially affected 

sites should also be considered. LT can be in 2 forms 

as penetrating or blunt. Penetrating injury commonly 

result from gunshots while blunt injury occurs mostly 

due to motorcycle accidents.   

We report an extraordinary blunt neck trauma 

occurred during a motorcycle accident in which the 

patient was presented with breathing from the wound 

site as if a coniotomy had been done. The condition 

was due to a serious open laryngeal fracture including 

both the thyroid and cricoid cartilages associated with  

 

 

partial thyrocricoid separation.  We provide a review 

of pertinent literature, with an emphasis on 

presentation to the emergency department, airway 

management, surgical reconstruction and 

classification of laryngeal traumas. 

 

Case 

A 23-year-old male presented to the 

emergency department after getting involved in a 

motorcycle accident resulting with a blunt injury of 

the neck. He was conscious but not able to talk. Upon 

initial ENT evaluation, it was noted that the patient 

was breathing from a horizontal open neck wound as 

if a coniotomy had been done (Figure 1).  

Borders of the horizontal wound were clean 

with a length of 3 centimeters and there was no sign of 

any massive hemorrhage.  Flexible laryngoscopic 

examination revealed paralyses of both vocal cords. 

There were also a considerable amount of edema and 

ecchymosis at both false vocal cords and aryepiglottic 

folds. After acute stabilization, the patient underwent 

computed tomography (CT) scan, revealing a 

laryngeal fracture involving thyroid, cricoid and the 

first ring of trachea.  

Non comminuted fractures were also 

determined in the level of 5th, 6th and 7th cervical 

vertebra.  

Abstract 

 

Objectives: Laryngeal fracture is a rare and life threatening entity which is caused by blunt or penetrating neck 

trauma. Majority of laryngeal fractures are closed type and caused by blunt neck trauma. They are frequently left 

under diagnosed due to their closed nature and accompanying multisystem trauma. Also, open laryngeal fracture 

is exceptional and seen particularly in penetrating neck traumas like gunshot injuries. We describe an unusual 

case of open laryngeal fracture in which the patient was totally breathing from the wound as if a coniotomy had 

done. 

Case: A 23-year-old male presented to the emergency department after getting involved in a motorcycle accident 

resulting with a blunt neck injury. The patient was breathing from a horizontal open neck wound below the level 

of the thyroid cartilage. Computed tomography revealed a laryngeal fracture involving thyroid, cricoid cartilages 

and the first ring of trachea. Given the extent of injury, a laryngeal reconstruction was performed. Six weeks after 

surgery he had no stridor, with evidence of full vocal cord mobility on both sides.  

Conclusion: Early diagnosis is indispensable because it may cause acute airway compromise or significant long 

term squeal like dysphonia, aspiration, airway stenosis and tracheoesophageal fistula. In laryngeal fracture trans-

oral intubation may lead irremediable results especially in the comminuted fractures or if there’s arytenoid 

dislocation. Thus, in suspicion of laryngeal fracture associated with airway compromise one should always 

discuss tracheotomy rather than trans-oral intubation 
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Figure 1 (a) Horizontal wound at the level of Thyroid Cartilage. (b) Closed view showing fracture line on 

the thyroid cartilage in relationship with the wound 

 

 
Figure 2 (a) Thyroid cartilage fracture line is seen while the intubation tube is oriented superiorly. (b) 

Fracture line involving the cricoid and first ring of trachea is seen while the intubation tube oriented 

inferiorly 
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Neurological examination was normal except 

a minimal numbness at the right hand and forearm. 

Neurosurgical department did not suggest any surgical 

intervention. They applied only a cervical collar. 

In the light of these findings we decided to 

perform a surgical exploration. The patient was 

intubated through the open wound and exploration 

was carried out via this open neck wound with the 

endotracheal tube in view.   It was seen that there was 

a clean fracture line starting from the thyroid notch 

including the whole anterior wall of the thyroid and 

cricoid cartilages, then extending inferiorly down to 

the inferior edge of first tracheal ring (Figure 2).  

The cricothyroid membrane and anterior 

mucosa of subglottic region was totally defective 

leading a partial separation of thyroid and cricoid 

cartilages. After first evaluation, a 2nd vertical skin 

incision, starting from the wound, was performed and 

a tracheotomy between the 3rd and 4th tracheal ring 

was carried out. Then the endotracheal tube was 

replaced inferiorly to this tracheotomy site for better 

visualization of the posterior wall of subglottic area 

and cricoid cartilage. After replacement of the 

endotracheal tube it was noted that the subglottic 

mucosa was ripped and peeled off the posterior wall 

of the cricoid cartilage. A non-displaced fracture line 

was also noted on the stripped posterior wall of 

cricoid cartilage. Besides, the cricoarytenoid joint of 

both sides were intact.  

Given the extent of injury, a thyrocricoidal 

reconstruction was attempted. Firstly, we started to the 

reconstruction with the repair of subglottic mucosa 

from posterior to anterior. The teared superior and 

inferior edges of posterior subglottic mucosa were 

approximated and sutured by using 5-0 Vicryl. Then 

the laryngeal fractures were reduced and fixated using 

2-0 Prolene sutures. Attention was then devoted to the 

management of partial thyrocricoidal separation. 

Using 3-0 Vicryl, the thyroid cartilage was sutured 

anterolaterally to the cricoid cartilage. These sutures 

were loosely tied to help re-approximate the airway. 

Two 2-0 Prolene stay sutures were placed through the 

thyroid cartilage and the 1st tracheal ring to secure 

this repair.  

The patient’s postoperative course was 

uncomplicated. The patient was observed in the 

intensive care unit for 2 days and then total parenteral 

nutrition was started. At the second day of surgery a 

barium esophagogram was done which was suspicious 

about leakage. So an esophagoscopy was also done 

demonstrating no evidence of an esophageal 

disruption.  

Oral intake was started approximately 4 

weeks after injury. The patient showed signs of vocal 

cord recovery 6 weeks after the injury on both sides, 

and the tracheostomy was closed. On last follow-up (3 

months after the injury), he had no stridor, with 

evidence of full vocal cord mobility on both sides. 

 

 

 

Discussion 

 

Laryngeal framework is protected superiorly 

by maxilla and mandibula, inferiorly by sternum. Due 

to this protective effect and elastic nature of larynx, 

laryngeal fracture is very rare (1-3). It is rare also 

because severe laryngeal trauma patients die be¬fore 

reaching a medical facility owing to serious airway 

compromise or associated multisystem trauma. Thus, 

a considerable amount of laryngeal fracture cases 

become under-diagnosed (2,3). 

Laryngeal fracture can be caused by 2 

mechanisms as blunt neck trauma or penetrating neck 

trauma. Blunt neck trauma almost always occurs in 

connection with motor vehicle accidents, and it has 

been reported to be the most frequent cause (10). But 

in recent years it has a decreasing tendency due to 

improvement of airbags and abun¬dant safety devices 

for riders (11).  Besides, blunt trauma related 

laryngeal fracture due to sportive events in which 

motorcycles, bicycles, skis, etc. are used is on increase 

(12).  

Penetrating neck trauma is relatively rare. In 

the past, gunshots were the leading causes. But, 

nowadays owing to industrialization and urbanization 

penetrating trauma is also on increase because of 

machines related accidents and stabbing (10). 

Laryngeal trauma patients may present with 

hoarse¬ness, stridor, respiratory distress, 

subcutaneous emphysema, hemop¬tysis, hematomas, 

subcutaneous hemorrhage, laryngeal tenderness, vocal 

cord dysfunction, and the loss of an anatomical 

landmark in the neck (1, 13). Our case was a blunt 

neck trauma due to a motorcycle accident in which the 

patient hit a lamppost.  

The type of injury was pertinent with the 

literature but the presentation was very exceptional. At 

the admission, the patient was totally breathing from a 

midline horizontal open wound at the level of the 

cricothyroid membrane as if a cricothyrotomy 

(coniotomy) was done (Figure 1). There was no 

respiratory distress.  

Esophageal injury may also occur in LT 

cases. Hence, barium esophagogram and/or 

esophagoscopy should be done to rule out esophageal 

disruption (3,14,15).  In our case the barium 

esophagogram was suspicious but the esophagoscopy 

was normal. So the patient able to fed trans-orally. 

Vocal cord paralyses are also common in laryngeal 

fracture cases and may occur due to direct injury or 

secondary injury caused by edema or hematoma. In 

the present case the paralyses recover at the 6th week 

so the probable mechanism was vocal cord injury 

secondary hematoma and edema.  

Open fractures of the laryngeal framework 

are quite uncommon, and likely to be missed only by 

failure to examine the neck, which may perhaps be 

obscured by a cervical collar as in our case.  On the 

contrary, fractures of the larynx are more likely to be 

‘‘open’’ internally, where the defect may be through 

the mucosa rather than the skin, and therefore missed 
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by external examination alone. These injuries may 

ultimately require endoscopic or open repair, or 

tracheotomy (16).  

In our case there was an open wound through 

which the fractured thyroid and cricoid cartilage were 

seen by close observation (Figure 1). This type of 

presentation is very uncommon for a blunt neck 

injury. We think that this is caused by high torsional 

forces leading the neck to over-extension during the 

accident. This also may be the liable mechanism 

explaining the cervical fractures in the case reported. 

Schaefer had classified the laryngeal injuries 

into V groups according to the severity (1). Our case 

was compatible with group IV which is defined as 

having disruption of anterior larynx, unstable 

fractures, two or more fractures lines, or severe 

mucosal injuries. Not all the laryngeal trauma patients 

need surgical intervention. Group-I injuries can be 

managed conservatively. Group II to IV patients 

commonly necessitates surgical intervention as 

endoscopic, open or both. In the present case open 

surgical repair was inevitable.  

Additionally, in this classification system the 

condition of the trachea had not been taken into 

account except the group V which is defined as 

complete laryngotracheal separation. However, 

concerning the concurrent tracheal injury in laryngeal 

trauma patients there should be a more detailed 

definition. For example in our case there was a 

midline cut of first tracheal ring leading a partial 

laryngotracheal separation which is not defined in the 

aforementioned classification. Thus, we think that a 

more precise classification should be defined. 

In the literature, 3 different external 

techniques for the reduction of LF were defined. 

These are make use of miniplates, wire or primary 

suturation for reconstruction of the laryngeal skeleton 

(14,16,17). We preferred to use primary suturation 

because there are some reports about fibrous healing 

especially with wire usage. Concerning the miniplate 

usage; it is more suitable in comminuted or severely 

displaced fractures.  

Consequently, open laryngeal fracture 

following blunt neck trauma is very rare and the 

reported cases, unlike our case, were internally open 

fractures due to torn laryngeal mucosa. Additionally, 

totally breathing from the wound is a very exceptional 

presentation. Emergency physician should avoid 

intubation in suspicion of laryngeal trauma otherwise 

it may worsen the preexisting injury and may  cause 

further tears or even cricotracheal separation leading 

long term complications like dysphonia, aspiration, 

and airway stenosis.  
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Introduction 

 

Susac’s Syndrome is usually seen in young 

women and characterized by microvascular occlusion 

and either microischemia injury or microinfarction in 

the brain, retina, and inner ear. It can cause a wide 

spectrum of neuro-psychiatric symptoms, 

sensorineural hearing loss, vestibular dysfunction, and 

a spectrum of visual symptoms, including branch 

retinal arteriolar occlusion (1-5). Susac syndrome 

appears to represent an autoimmune microvascular 

endotheliopathy. It is first defined by Susac et al. in 

1979 (5). It typically occurs between ages 18 and 50, 

with a mean age of 25. Female to male ratio is 5 (1-4). 

Although presenting symptoms vary, the 

most common one is headache (6-9). 75% of the 

patients have cognitive and behavioral symptoms 

(1,3,4,5,6,8). Because the disease is a 

microvasculopathy with multiple lesions, the variety 

of neurological symptoms is wide, according to the 

affected region. In addition to cognitive dysfunction, 

ataxia, hemiparesis, paresthesias, brisk deep tendon 

reflexes, Babinski sign, bladder dysfunction, and 

seizures may be seen (4,10). 

The typical ophtalmological finding is branch 

retinal artery occlusion (BRAO) with associated visual 

field deficit (1,2). Fluorescein angiography typically 

reveals segmental hyperfluorescence and leakage in 

one or more vessels. The specific audiologic finding is 

bilateral low frequency sensorineural hearing loss (11-

14). 

 

 

 

The disease may follow a relapsing and 

remitting course. However, full and sustained 

remission after an initial attack has been reported, as 

have very aggressive forms with frequent attacks and 

devastating outcome. Relapses may occur despite 

aggressive immunosuppressive treatment, particularly 

if treatment is tapered too much, too soon. Moreover, 

if the treatment is inefficient or delayed; varying 

degrees of visual, auditory or neurological 

sequelaecan occur. (13-16). Prompt aggressive, and 

sustained immunosuppressive therapy has been 

advocated for Susac syndrome, with a realization that 

there is a spectrum regarding the amount of treatment 

needed. (14-17). 

 

Case 1 

A 25 year-old male patient was brought to the 

psychiatry outpatient clinic by family members due to 

decreased social interaction and change in personality. 

In addition to acute psychotic behaviors, neurologic 

findings were evident, and MRI revealed a few 

plaque-like lesions both in the periventricular region 

and corpus callosum. These findings prompted 

admission. He was disoriented, agitated, had increased 

need for sleep, incoherent speech and mild left central 

facial paralysis. He had a right ataxia and an extensor 

Babinski reflex on the right. Remaining neurological 

examination was inconclusive. CSF analysis revealed 

no cells, but a protein level of 280 mg/dl (N:15-45 

mg/dl).  
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Oligoclonal band test was negative. Blood 

tests revealed no evidence of systemic inflammation. 

ANA, ANCA, ACE were negative or normal. 

On the second day of hospitalization, the 

patient developed right hemiparesis, and repeat cranial 

MRI revealed an increased number of lesions (with 

enhancement) in white matter, especially in the corpus 

callosum, and leptomeningeal enhancement (Fig. 

1ABC). EEG showed diffuse slow (theta, delta) 

waves. A diagnosis of Susac Syndrome was made 

after seeing many occlusions in FFA (Fig.1D). He did 

not cooperate in audiometric examination, but he was 

not complaining of any auditory symptoms. Ear 

examination and whispering test were reported as 

normal. He was initially given methylprednisolone 1 

g/day for 5 consecutive days but no improvement was 

noted. Intravenous immunoglobulin (IVIG), 0.4 

g/kg/day was given for the next 5 days.  

During these 5 days, his right hemiparesis 

and central facial paralysis improved, and they 

vanished after the subsequent week. His speech 

became meaningful, he became cooperative, more 

oriented and his ataxia almost disappeared. A repeat 

MRI (on second week of hospitalization) showed that 

the supratentorial and infratentorial lesions had 

significantly decreased in number and size, and there 

was no longer any leptomeningeal enhancement. After 

the second week, when the patient was observed as 

more cooperative and not agitated, audiometric tests 

were applied and were normal. Also, he was no longer 

noting visual symptoms, and a repeat FFA showed 

subsidence of his previous abnormalities. Then he was 

discharged to continue the monthly IVIG therapy in 

outpatient setting. One month after discharge 

examined his neurologic exam was completely 

normal. His EEG showed a normal wave pattern, with 

normal amplitudes and rhythm.  

This patient has now been followed for one 

year, during which time he has been asymptomatic 

and his only treatment has been monthly IVIG (0.4 

g/kg/day). 

 

Case 2 

 

A 22 year-old male patient consulted an 

ophthalmologist after noticing some dark areas in his 

visual field when he woke up in the morning. He was 

complaining of being unable to see the lower halves of 

objects with his right eye. FFA revealed BRAO(fig. 

2AB). The patient was given hyperbaric oxygen 

therapy for 5 sessions but no alleviation was observed 

in his complaints.  

Neurology consultation was requested and 

revealed that he had been having a unilateral 

throbbing headache accompanied with nausea, 

photofhobia and phonophobia for a two months. He 

had no motor deficits, but had bilateral achilles clonus 

with 3-4 beats and brisk deep tendon reflexes in both 

lower extremities. Cranial MRI, revealed gliotic 

lesions in periventricular area and corpus callosum 

(fig. 2CD).  

His blood tests revealed no evidence of 

systemic inflammation. CSF analysis revealed no 

pleocytosis, a negative oligoclonal band test, but a 

protein level was 170 mg/dl. The distribution of the 

lesions in cranial MRI, the branch retinal arteriolar 

occlusions, and the CSF results led to a diagnosis of 

Susac Syndrome. His audiometric tests were normal. 

He was treated with methylprednisolone 1 g/day for 7 

consecutive days, but his symptoms did not subside 

and he did not otherwise seem to improve. Then, he 

received IVIG 0.4 g/kg/day for 5 days, after which his 

symptoms improved, his headaches fully resolved, and 

a follow-up MRI (2 weeks later) showed a marked 

decrease in lesion burden.  

Repeat FFA showed some residual zones of 

infarction. After discharge, he was treated only with 

monthly IVIG.  

He has now been followed for one year and 

has shown remarkable recovery, with no additional 

MRI lesions and no evidence of disease relapse. He is 

still receiving monthly IVIG. 

 

Discussion 

 

Susac Syndrome is a disease of the 

microvasculature in the brain, inner ear, and retina, 

that consists the clinical triad of encephalopathy, 

hearing loss and visual loss. It is seen most commonly 

in young women, has a wide variety of clinical 

manifestations, and is important because it can cause 

devastating sequelae, is treatable, and is often 

confused with multiple sclerosis, both clinically and 

radiologically (1,3,4,5,8,17). 

The most common symptom is headache. 

Visual complaints may mislead the physician to a 

diagnosis of migraine (1,3,5-9). Moreover, the patients 

may have psychiatric symptoms, changes in 

personality and present with encephalopathy. Many 

patients initially consult a medical doctor because of 

visual disturbance or hearing loss, or both (2,7,12,13).  

If encephalopathy occurs, it may be hard to 

evaluate the patient in terms of visual and audiologic 

examination, which in turn complicates the diagnosis. 

There have been 2 cases in literature from Turkey 

(18,19). This may indicate underdiagnosis, but could, 

conceivably, also be due (at least in part) to a 

decreased incidence in the Turkish population.  

In our cases, the reasons to consult a hospital 

were the family members’ recognition of personality 

change and increased need for sleep in our first case, 

and visual loss in the second case. It should be 

appreciated that patients with encephalopathy or a 

psychotic condition may have problems with 

expressing their visual and hearing loss.  

The retinal arteriolar occlusions were 

detected after we suspected Susac Syndrome and 

ordered a retinal angiography. The typical visual loss 

in this disease is a segmental visual field loss which is 

secondary branch retinal artery occlusion. 
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Figure 1. ABC: Leptomeningeal contrast enhancement in inferior fossa in T1 weighted image, Elliptical hyper 

intense lesions in corpus callosum and white matter in axial FLAIR MRI, Elliptical hyper intense lesions in 

corpus callosum in sagittal FLAIR MRI. D: Peripheral retinal artery occlusions in FFA 
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Figure 2. AB: Peripheral retinal artery occlusions in the FFA. CD: Lesions in corpus callosum in sagittal FLAIR 

MRI and elliptical hyperintense lesions in corpus callosum 

 

 

FFA findings (BRAO and segmental 

hyperfluorescence and leakage) contribute greatly to 

our ability to make a diagnosis of Susac 

syndrome(2,15). Both of our patients had retinal artery 

occlusions in FFAs and benefited from IVIG therapy, 

the first patient without retinal sequelae and the 

second one with mild retinal sequelae. These 

occlusions are thought to be caused by endothelial 

injury and swelling, rather than emboli (2). 

In Susac syndrome, a low frequency 

sensorineural hearing loss is most common. It is 

thought to be due to the microvascular ischemic injury 

of the apical cochlea, and may not be seen in some 

cases at the time of diagnosis or during the disease 

process (10,14). Thus, in our first case, the patient was 

unable to cooperate with audiometric tests because of 

encephalopathy, but the whispering test was reported 

as normal. He had no auditory complaints during the 

treatment. In the second case, our patient stated that he 

had had a hearing loss for a short period of time but 

had not consulted a physician. He also had no auditory 

complaints during the follow-ups. 

Key MRI characteristics of Susac Syndrome 

are the typical subcortical white matter lesions, 

particularly in the corpus callosum. The central part of 

the corpus callosum is expected to be injured, and as 

the active lesions resolve, central callosal “holes” may 

develop. Typically, the callosal lesions consist of 

round lesions (“snowballs”) of various size, but linear 

defects (“spokes”) may also be seen in the callosum. 

These white matter lesions tend to enhance while the 

disease is active. Lesions may be seen in other 

sbcortical white matter (particularly in periventricular 

regions) and also in deep grey matter. Leptomeningeal 

enhancement is common. Our two cases had MRI 

findings typical of Susac Syndrome. In the first case, 

some of those lesions were contrast-enhancing. There 

was leptomeningeal contrast enhancement in the first 

case, but not in the second. Microinfarction is the 

fundamental histopathologic pathology in the brain 
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tissue, and this appears to be due to an ischemic 

microvascular endotheliopathy, with swollen 

endothelial cells (6,8,11,14).  

In Susac Syndrome, CSF analysis may show 

high protein levels, pleiocytosis, or both. The 

oligoclonal band test is expected to be negative 

(5,6,8,16,14). In fact, high protein levels in CSF and 

oligoclonal band negativity led us to exclude multiple 

sclerosis in our cases. Protein levels being this high 

and oligoclonal band test being negative are important 

in differential diagnosis with multiple sclerosis 

(14,16).  

A wide spectrum of EEG findings have been 

reported in susac syndrome, from nonspecific slow 

wave abnormalities to triphasic wave patterns that are 

consistent with encephalopathy, (6,10). Our first case 

had an EEG indicating encephalopathy. 

Although Susac syndrome may be 

monocyclic and self-limited and may fully remit 

within several months, some patients experience early 

and/or late relapses, and some patients experience a 

much more prolonged and severe course of active 

disease than did our patients. 

Because the immunopathogenesis and 

clinical course of Susac syndrome appear to have 

much in common with that of juvenile 

dermatomyositis (both representing autoimmune 

microvascular endotheliopathies, but affecting 

different triads of tissues), recommendations for 

treatment of Susac syndrome have been based on what 

has been effective and necessary to successfully treat 

juvenile dermatomyositis (JDM). As with JDM, there 

is a spectrum of treatment needs for Susac syndrome, 

due to a spectrum of disease intensity/severity and 

disease course/duration. As with JDM, a patient 

whose Susac syndrome is mild in severity and follows 

a relatively short monocyclic course will not need as 

aggressive or as prolonged immunosuppression as 

patients with much more severe and/or much more 

prolonged and/or relapsing disease. Our two patients 

were fortunate in that their Susac syndrome, though 

initially intense, subsided relatively quickly and 

followed a relatively mild and short course, such that 

they appeared to require no more than monthly IVIG, 

after the initial weeks of their illness. Other patients 

need much more aggressive and much more sustained 

immunosuppression. For example, it is sometimes 

difficult to control extremely intense/aggressive Susac 

syndrome even with a combination of 

cyclophosphamide, high dose coritcosteroid, IVIG, 

plasma exchange, and rituximab (20). 

The long term outcome of Susac syndrome 

has not yet been well studied (13-,15). Some patients, 

like our two patients, have an excellent outcome; 

others experience a devastating outcome, with severe 

disability and severely diminished quality of life. 

Much depends on where a given patient’s Susac 

syndrome falls along the spectrum of disease severity. 

Much depends on how well and how promptly a given 

patient’s treatment needs are recognized and 

appropriately met.  

We considered these cases valuable to 

present because they were male patients, had 

somewhat unusual presenting symptoms, had no 

accompanying hearing loss, required relatively less 

aggressive and less sustained immunosuppression than 

usual, and have followed a relatively short and benign 

course, without relapse and with excellent outcome. 

They also serve as good examples of the apparent 

efficacy and sufficiency (in their cases) of IVIG. 
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Introduction 

 

Colonic barotraumas are caused by pressure 

increase inside the intestinal lumen (1). The two 

probable result of colonic barotrauma are colonic 

mucosal injury and colon perforation (2). The most 

dangerous complication of air entry into rectum at a 

high volume and velocity in a short time are sigmoid 

colon rupture and pneumoperitoneum (3). In this 

paper we discussed a rare case colonic perforation that 

was caused by an air compressor. 

 

Case 

 

A 28-year-old male was brought to 

emergency with abdominal nausea, vomiting, pain, 

and abdominal swelling for 4 hours. Abdominal 

examination revealed a diffuse tenderness on 

palpation, guarding, and rebound tenderness that was 

more prominent at  the right lower quadrant. Based on 

physical examination and laboratory data the patient 

was taken to operating theatre for suspected acute 

appendicitis. A Mc-Burney laparotomy was made 

under general anesthesia. On exploration appendix 

appeared normal whereas there was approximately 

300 cc blood in the abdominal cavity and thus a 

midline incision was done. On exploration an 

excessive amount of gas distention was observed in 

whole colon with cecum being more distended.  

 

 

 

There were serosal linear defects that were 

bleeding, with the largest being 3-4 cm, mainly in 

rectum and also in sigmoid colon, descending colon, 

and transverse colon (Figure 1). Larger defects were 

primarily closed, abdominal cavity was irrigated, a 

drainage catheter was placed in Douglas pouch, and 

the cavity was closed. A more detailed patient history 

was taken after the patient was woke up and it was 

found out that he was pumped high-pressure air by an 

air compressor into his anus while joking with her 

friends 

 

 

Discussion 

 

Colonic trauma due to iatrogenic high-

pressure air flow most commonly occurs during 

colonoscopy (2). Woltjen reported a caecal perforation 

count of 4 among 3000 colonoscopy procedures (4). 

Since cecum is the widest portion of colon, it is the 

most commonly and severely affected part of colon in 

colonoscopy (4-7).  

Air compressor abuse is one of the non-

iatrogenic causes of barotrauma to colon. Air 

compressors are generally used in various industrial 

fields, factories, and cleaning machines.  
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Their unsuitable and unconscious use may 

lead to serious consequences such as colonic 

perforation. It usually occurs while working mates are 

joking with each other (3, 7). Our patient’s history 

was similar to the literature.  

There are some cases in the literature that 

were managed by primary closure and loop colostomy 

(7, 8). Our case was also managed by primary closure 

and abdominal drainage. Air compressor abuse 

usually causes perforation of rectosigmoid colon while 

cecum is most commonly affected site in colonoscopy 

(2). Since the rectosigmoid region has a limited 

mobility than other segments, it is more susceptible to 

barotrauma (7). Our patient had also transverse colon 

lesions in addition to rectum and sigmoid colon 

segments. With respect to the trauma site, our case 

was similar to other previous reports.  

 The diagnosis of this condition is not 

very difficult to make when patient reveal their history 

of air compressor-induced injury. In some instances 

when history cannot be taken or verified, a trauma 

history and the profession of the patient should be 

questioned (2). Intraperitoneal free air on direct X-ray 

or computed tomography (CT) may suggest colonic 

perforation. Our patient was taken into operation with 

suspected acute appendicitis without X-ray and CT 

examinations. Primary repair or segmentary resection 

is the recommended approaches in the treatment of 

colonic perforations (8). Hence, our patient was 

treated by primary suturing of the defects and 

resection was not required since he had colonic 

perforation and he applied earlier at the course. He 

experienced no complications after the surgery. 

In conclusion, one of the rare causes of 

colonic barotrauma is the exposure to an air 

compressor. Patients presenting with such an exposure 

are reluctant to give an accurate history due to social, 

religious, or psychological reasons. In the rare cases 

where the cause of acute abdomen remains unclear it 

would be prudent to question the trauma history and 

use of an air compressor. Exposure to an air 

compressor should be remembered as a possible cause 

of acute abdomen.  
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Figure 1. Serosal linear defects 
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Introduction 

 

Although nephrotic syndrome caused by 

membranous glomerulonephritis (MGN) has been 

reported in association with a wide variety of solid 

neoplastic diseases, it rarely occurs as a complication 

of breast carcinoma. We report a rare case of 

nephrotic syndrome caused by MGN, who got breast 

cancer diagnosis concomitantly and had persistent 

proteinuria after the treatment of malignancy. We 

review the literature on this unusual association. 

 

Case 

 

A 46-year woman was admitted to our 

department with symptoms of peripheral edema and a 

mass in right breast for a month. The patient had not 

been receiving any medications and systemic disease 

to cause the nephrotic syndrome. There was no history 

of fever, oral ulcers, joint pains, edema or rash. On 

physical examination, her blood pressure was 120/80 

mmHg, pulse rate was 82/min, and body temperature 

was 36.5 ºC. She had pretibial edema and masses in 

right breast and right axillary while the examinations 

of other systems proved normal. Laboratory 

evaluation revealed serum urea 53 mg/dl (10-50), 

creatinine 0.87 mg/dl (0.6-1.3), total serum protein of 

33 g/L (64-83), serum albumin 13 g/l (35-54), 24-hour 

protein excretion was 5.1 gr, erythrocytes 

sedimentation rate 81 mm/h, hemoglobin: 12.4 g/dl, 

white blood cell count of 9.2 K/ul, other hematologic 

and biochemical parameters were normal. Automatic 

full urine testing showed +4 proteinuria. Urine 

microscopy revealed epithelial cells.  

 

 

 

HbsAg, HBeAg, anti-Hbs, anti-Hbe, anti-

HCV and HIV were all negative. CRP, C3, C4, IgG, 

IgA and IgM levels were normal. Antinuclear 

antibody, peripheral and cytoplasmic antineutrophil 

cytoplasmic antibody, antidouble-stranded DNA 

antibodies, anti-glomerular basal membrane antibody, 

rheumatoid factor and cryoglobulins were negative. 

Abdominal ultrasonography was normal. The patient 

underwent a renal biopsy for assessment of the 

histological features of the nephrotic syndrome and 

breast biopsy; and diagnosed membranous 

glomerulonephritis and invasive ductal carcinoma 

respectively. There was no evidence of distance 

metastasis. The patient was started on diuretic and 

neoadjuvant chemotherapy and performed a modified 

radical mastectomy two months later. Postoperatively 

she had taken adjuvant chemotherapy with 

cyclophosphamide 600 g/m2, adriamycin 60 mg/m2, 

5-fluorouracil 600 mg/m2 and radiotherapy. Breast 

cancer was accepted as under control by ten months 

after the diagnosis. In terms of MGN, she was 

followed up with RAS blockade and diuretic 

treatment. The patient had no evidence of recurrence 

of renal disease for 16 months after diagnosis. After 

16 months, laboratory tests revealed proteinuria (4 

gr/24 h) and hypoalbuminemia (22 g/l) so we started 

prednisone as 1mg/kg/day dosage and cyclosporine as 

4mg/kg/day dosage. At the third month of the therapy, 

proteinuria remarkable decreased to 1 gr/24 h, and the 

patient felt well 

 

 

 

Abstract 

 

Objectives: We hereby describe a 46-year woman with nephrotic syndrome and new-onset breast cancer.  

Case: The patient was admitted to our hospital with peripheral edema and a mass in her right breast. 

Membranous glomerulonephritis (MGN) was the etiology of nephrotic syndrome. MGN has been reported in 

association with a wide variety of solid neoplastic diseases, although rarely occurs as a complication of breast 

carcinoma. We report a rare and a resistant case of MGN, who got breast cancer diagnosis concomitantly.  

Conclusion: Patient had no improvement in proteinuria although breast cancer was under-controlled with 

chemotherapy and surgery  
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Discussion 

 

Nephrotic syndrome can be due to secondary 

causes. Depending on the age of the patient, cancer 

may be an important cause of nephrotic syndrome, as 

has been observed in as many as 22% of patients over 

60 years presenting with MGN (1). A review of the 

literature shows that nephrotic syndrome is a rare 

complication of breast carcinoma (4%), although 

mostly occur in the carcinomas of lungs (49%) and 

gastrointestinal tract (23%) (2). The relationship 

between nephrotic syndrome and malignancy is 

inconsistent. According to literature, 40-50% of 

patients have symptomatic nephrotic syndrome before 

the diagnosis of cancer. In 15-20% of patients cancer 

precedes the diagnosis of nephrotic syndrome and in 

the remaining patients there is simultaneous 

presentation of both diseases (3). The nephrotic 

syndrome often constitutes the prodromal stage of 

neoplastic disease.  

 Pathogenesis of paraneoplastic 

glomerulopathies remains controversial and mainly 

two mechanisms were suggested. First, tumors are 

important sources of antigens that may induce the 

production of specific antibodies and cause the 

formation of immune complexes in blood, which can 

subsequently deposit in renal tissue. Second, antigens 

with high affinity for basement membrane can settle 

directly in renal tissue and induce in situ formation of 

immune complexes with circulating antibodies (4). 

Both mechanisms would explain the role of 

chemotherapy or radical surgery in the resolution of 

the paraneoplastic nephrosis.  

 Removal or irradiation of the tumor is 

usually associated with dramatic decrease of the 

proteinuria whereas recurrence of the neoplasm is 

followed by increased proteinuria (5). Although the 

diagnosis of paraneoplastic glomerulopathy should 

theoretically be sustained by clinical and histological 

remission after radical surgical removal or 

chemotherapy-induced complete remission of the 

tumor, only few papers have reported this (3). 

Besides, some authors have suggested that nephrosis 

could be due to derangements in cell-mediated 

immunity in general and not necessarily to tumor-

associated antigens that directly damage renal tissue. 

For this reason, it is possible that such a syndrome 

responds to prednisone, which is a “symptomatic” 

rather than “etiological” therapy (5). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

In this case, while cancer was controlled with 

chemotherapy and surgery, there was no improvement 

in proteinuria. We did not find a definitive 

recommendation for the time required to wait after 

curative tumor treatment in the literature for 

glomerulonephritis. We waited spontaneous remission 

of the disease for about 18 months after treatment. 

Remission of glomerulopathy was failed so we 

planned to immunosuppressive therapy. In view of the 

patient’s good response to immunosuppressive 

therapy, our case report seems to support the second 

hypothesis. We therefore suggest that, despite the 

paraneoplastic origin of MGN, in these patients it is 

useful to administer prednisone and other 

antiproteinuric agent in addition to adequate treatment 

for the tumor itself.  
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