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Abstract

Introduction:  Our purpose was to review our experience with the fetuses 
diagnosed prenatally with congenital pulmonary malformations (CPM).
Methods: Retrospective study of fetuses prenatally diagnosed with 
congenital pulmonary airway malformation (CPAM), broncho-
pulmonary sequestration (BPS), bronchogenic cyst (BC) by ult-
rasonography between September 2020 and December 2022
Results: Sample analysis was based on 34 pregnancies with CPMs. On the 
basis of prenatal sonographic appearance, CPAM, BPS and BC were identi-
fied antenatally in 79.4% (27/34), 14.7% (5/34) and 5.8% (2/34), respectively. 
Most (76.5%) were isolated, all cases were unilateral (100%) and majority 
(64.7%) were regressed late antenatally or postnatally with expectant mana-
gement. Of the 27 fetuses presented with CPAM, postsurgical resection was 
necessary for 5 cases (18.5%). There was only one case with hydrops and 
a CPAM volume ratio >1.6 and was managed with thoraco-amniotic shunt 
prenatally and right lower lobe resection postnatally. Of the 5 fetuses pre-
sented with BPS, thoracoscopic excision was necessary for 2 cases. Of the 2 
fetuses presented with BC, cyst excision was performed or planned to cases.
Conclusion: The results from our center in last two years ref-
lect overall favorable outcomes for all CPMs. The role of ultra-
sound is cost-effective during perinatal period rather than fetal MRI. 
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Introduction      

 Congenital pulmonary malformations (CPM) 
are a rare group of developmental pulmonary abnor-
malities that are often first identified prenatally on 
routine second-trimester ultrasound, including CPAM 
formally known as congenital cystic adenomato-
id malformation, bronchopulmonary sequestration 
(BPS), congenital lobar overinflation, bronchogenic 
cyst (BC) and bronchial atresia. Due to widespre-
ad availability of prenatal ultrasound combined with 
the improved resolution of ultrasound technology 
that enables the detection of smaller lung lesions, 
the incidence of these malformations is increasing 
and estimated to be around 1 in 2500 to 8000 live 
births.1,2 CPAM and BPS account for a majority of 
CPMs, while CPAM represents 75% and BPS con-
sists 0.15–6.4% of all congenital lung malformations. 
Other lesions, such as BCs, are even less common.
 CPAM is a developmental malformation of the 

lower respiratory tract due to failure of maturation of 
bronchiolar structures during the pseudoglandular sta-
ge of lung development, resulting in overgrowth of the 
terminal bronchioles without corresponding alveoli. 
The lesion communicates with the tracheobronchial 
tree and derives its blood supply from the pulmonary 
arteries. CPAMs can be further categorized into mic-
rocystic, macrocystic, or mixed lesions based on pre-
natal ultrasound (Figure 1-2). BPS is a nonfunctioning 
lung tissue with anomalous systemic arterial supply 
that does not communicate with tracheobronchial tree 
while localised within the normal lung tissue (intralo-
bar) or the development of separate pleura (extralobar) 
(Figure 2). Hybrid lesions displaying characteristics of 
CPAM and BPS have been described sonographical-
ly and histopathologically. BC is part of the family of 
foregut duplication cysts, which also includes enteric 
and neuroenteric cysts and may be located in the medi-
astinum or in the medial lung parenchyma (Figure 4).
 Clinical presentation of CPM is highly variable, 

ranging from apparent in-utero resolution to even severe 
mass effect with resultant hydrops fetalis and even fetal 
demise. Prenatal imaging characteristics on fetal and 
neonatal outcomes, such as size, appearance (cystic ver-
sus solid), mediastinal shift, feeding vessel presence, 
CPAM-volume ratio (CVR) and hydrops, determine 
the prenatal and postnatal management strategies.3,4 
 In this study, we describe and evaluate our cur-
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rent experience and to review current literature on 
the fetuses diagnosed prenatally with the following 
pulmonary malformations: CPAM, BPS and BC.

Figure 1. Congenital pulmonary airway malfor-
mation (CPAM). a Transverse sonographic image 
through the fetal chest at 20 weeks of gestation 
shows a hyperechoic mass (CPAM) and the nor-
mal intermediate echogenicity lung parenchy-
ma (L) is visible. b Power Doppler US image of 
the same image  shows a feeding vessel (arrow) 
from the pulmonary artery supplying the CPAM.

Figure 2. Macrocystic congenital pulmonary 
airway malformation (CPAM). Transverse so-
nographic image through the fetal chest demons-
trates a multiseptated, primarily anechoic intrat-
horacic mass (arrow). Cardiomediastinal shift is 
present, with leftward displacement of the heart. 
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Material and Methods
 We conducted a review of all pregnancies 
complicated by a prenatally diagnosed CPAM, BPS, 
BC at 21-33 weeks of gestation between September, 
2020 and December, 2022 in Ankara City Hospital, 
Department of Obstetrics and Gynecology, Divisi-
on of Perinatology, Ankara, Turkey. Approval was 

granted by the local Institutional Review Board 
for this retrospective cohort study (E2-23-3952). 
Freely-given informed consent to participate in the 
study was obtained from all participant pregnant 
women. Literature search was also carried out to 
compare our data with those of previous series.
 Pregnancies with additional anomalies 
that could impair lung capacity (e.g. congeni-
tal diaphragmatic hernia) were excluded, and 
subdiaphragmatic BS and esophageal dupli-
cation cysts were also excluded since our aim 
was to investigate the effect of only pulmo-
nary lesions in thorax on perinatal outcomes. 
 Baseline maternal demographic informa-
tion and clinical data were obtained from review 
of stored electronic medical records. Imaging re-
cords for all cases were assessed to confirm di-
agnosis and to calculate the CVR value of cases 
without records. CVR was calculated by multip-
lying the three dimensions of the lung mass with 
0.52 and dividing by the head circumference ac-
cording to previously published formula.3 Thirte-
en cases for which no or insufficient images had 
been stored were excluded from the cohort. To 
perform this study, the following variables were 
evaluated: Maternal age, gravidity, parity, previ-
ous miscarriage, living child, gestational week at 
diagnosis, location of lesion, initial CVR values, 
whether the presence of ascites, pleural effusion, 
hydrops, mediastinal shift and associated stru-
ctural/chromosomal abnormalities, gestational 
age at delivery, gender of neonates, birth weight, 
Apgar scores at first and fifth minutes, NICU ad-
mission, mortality due to pulmonary lesion and 
short term (postnatal first three months) outcome.
 The data were collected using an Excel 
2007 spreadsheet (Microsoft Corp., Redmond, 
WA, USA). For statistical analysis, continuous 
variables were presented as mean& standard de-
viation (SD) or median and range values accor-
ding to the normally distributed by using the 
Kolmogorov–Smirnov test. Categorical variab-
les were expressed as numbers and percentages.

Results
 During the study period, 41 pregnancies 
were evaluated and distribution of congenital 
thoracal lesions and flowchart illustrating study 
population selection is presented in Figure 5. Of 
41 pregnancies complicated by fetal congenital 

Figure 3 Bronchopulmonary sequestration. a Co-
ronal sonographic image at 24 weeks of gestation 
shows a hyperechoic wedge-shape mass (BPS) at 
the posterioinferiorleft lung . The normal intermedi-
ate echogenicity lung parenchyma (L) is visible. b 
Power Doppler US image of the same iamge  shows 
a feeding vessel (arrow) from the descending thoracic 
aorta supplying the bronchopulmonary sequestration

Figure 4. Bronchogenic cyst. Transverse sonog-
raphic (left) and transverse color Doppler US 
image (right) of the same fetus through the fe-
tal chest at 31 weeks. A round, anechoic, avascu-
lar cyst (arrow) is present in the midline behind 
the heart, compatible with a bronchogenic cyst.
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Table 1. Demographics and characteristics of conge-
nital pulmonary lesions

   All CPAM BPS BC 
   (n=34)  (n=27)  (n=5)  (n=2)   
        
Maternal age (mean, SD) 29.41±4.88 28.5 ±4.6 33.8 ±5.1 29,31
Gravidity (median, min-max) 2 (1-6) 2 (1-4) 3 (2-6) 2,1
Parity (median, min-max) 1 (0-4) 1 (0-3) 2 (1-4) 0,0
Previous miscarriage  0 (0-3) 0 (0-1) 0 (0-3) 1,0  
(median, min-max)
Living Child (median, min-max) 1 (0-3) 1 (0-3) 2 (1-3) 0,0
GW at diagnosis (mean, SD) 25.03±3.4 25.04 ±3.4 23.2 ±2.1 28,31
Maternal disease and/or 
obstetric complication  10/34 10/27 1/5 0
   (29.4%)  (37%) (20%)   
    3 GDM  1 GDM
    1 GDM+MKDA+PTB
    1 asthma
    1 placenta previa
    1 DKDA+ cerclage
    1 GHT
    1 hypothyroidism
    1 hx of gastric bypass   
 
Location of lesion (n, %)       
                 Right Lung  14/34 14/27  0/5  -  
   (41%) (52%) (0%) 
   Left Lung  18/34 13/27 5/5  -  
   (53%)  (48%)  (100%)
   Median  2/34  - - 2/2
   (6%)   (100%)

Initial CVR   0.39±0.37 0.39±0.4 0.42±0.17 
CVR>1.6   1/34 1/27 0/5 
Ascites& Hydrops  1/34 1/27 0/5 0/2
Pleural effusion  4/34 4/27 0/5 0/2
Mediastinal shift  8/34 7/27 1/5 
Associated structural and/or 8/34 6/27  0/5
chromosomal anomalies  (23.5%) (22.2%)
    1 umbilical vein varix
    1 single umbilical a.
    1IUGR+oligohydramnios
    2 polyhydramnios
    1 VSD  2/2 (100%)
                     1polihidramnios
                                          1DORV+EDC

thoracal lesions during the study period, 6 cases 
were excluded from further analysis: three with a 
coexistent congenital diaphragmatic hernia, two 
subdiaphragmatic sequestrations, one esophageal 
duplication cysts, since our aim was to investi-
gate the effect of pulmonary lesions on perinatal 
outcomes alone. Actually, there were 3 cases with 
BC, but preliminary diagnosed case was seen as an 
esophageal duplication cyst during surgical exci-
sion and died due to postoperative infection, so it 
was excluded. Finally, we included 34 cases in the 
study analysis. According to prenatal sonographic 
data, 27.5% of cases were microcystic, 31% were 
macrocystic and 41% of cases were unspecified.
 Demographics and characteristics of the 

Figure 5. Flowchart illustrating study population 
selection

study population is presented in Table 1. Maternal 
mean standard deviation (SD) age was 29.41±4.88 
and mean SD gestational week at diagnosis of 
the pulmonary lesions were 25.03±3.4. Ten of 
thirty-four pregnant women (29.4%) had mater-
nal disease and/or obstetric complication and all 
of those except one were present in patients di-
agnosed with CPAM. There were two cases of 
twin pregnancy (1dichorionic-diamniotic, 1mo-
nochorionic-diamniotic) and in both, only one of 
the fetuses had CPAM. In both twin pregnancies, 
fetuses had macrocystic CPAM and were born 
at 32nd and 34th gestational week. Both new-

borns underwent thoracic surgery in the first three 
months postnatally and the prenatal diagnosis was
confirmed pathologically. Table 1 outlines the cha-
racteristics of the lesions on the basis of prenatal 
sonographic appearance. Fourteen fetuses (41%) 
had right- sided lesions, 18 (53%) had left-sided 
lesions, and 2 fetus (those with BCs) had median 

CPAM: Congenital Pulmonary Airway Malformation; 
BPS: Bronchopulmonary Sequestration; BC: Broncho-
pulmonary Cyst; CVR: CPAM Volume Ratio; DORV: 
Double Outlet Right Ventricle; EDC: Esophageal 
Duplication Cyst; n: Number; SD: Standard Deviation; 
MKDA: Monochorionic Diamniotic Twin pregnancy; 
PTB: Risk of Preterm Birth; DKDA: Dichorionic Di-
amniotic Twin Pregnancy; GHT: Gestational Hyper-
tension; IUGR: Intrauterine Growth Retardation; VSD: 
Ventricular Septal Defect; GW: Gestational Week.
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lesions identified. In subgroup analysis, we iden-
tified that CPAM lesions were predominantly in 
right lung (52%) and all BPS lesions were in left 
lung (100%). The mean CVR at initial diagnosis, 
available in all CPAM and BPS cases, was 0.39 
(± SD of 0.37, range 0.04-1.62). Mediastinal shift 
was evident in 8 of 34 cases. In our cohort, hyd-
rops was identified only in one case; a right-sided 
microcystic CPAM with ascites, subcutaneous ede-
ma, bilateral pleural effusion, mediastinal shift and 
elevated CVR (1.62). This female fetus underwent 
placement of thoraco-amniotic shunt at 32th week 
subsequently resolved and were delivered at 38th 
week weighing 2020 gr and underwent right lower 
lobectomy. Histopathological analysis of the resec-
ted lobe identified features of macrocystic CPAM. 
Eight of all 34 cases (23.5%) had other structural 
anomalies while none of cases with BPS had additi-
onal structural anomalies. Six of twenty-seven cases 
with CPAM (22.2%) had associated anomalies (um-
bilical vein varix, single umbilical artery, VSD, pol-
yhydramnios and intrauterine growth retardation). 
 The two cases with BC had other stru-
ctural anomalies (1 case with double outlet right 
ventricle and esophageal duplication cyst, 1 case 
with polyhydramnios). BC case with polyhyd-
ramnios was underwent surgical resection and 
BC with DORV+EDC is still in follow-up, and 
she is waiting for simultaneous resection with 
DORV surgery at postnatal 6th month. Actually, 
there were 3 cases diagnosed with BC and preli-
minary diagnosed BC case was seen as esopha-
geal duplication cyst during surgical excision.
 Only a small minority of cases un-
derwent genetic amniocentesis (n = 4) and 
all of which returned normal karyotypes.
 Table 2 outlines the fetal and neonatal out-
comes of congenital pulmonary lesions. None of 
the pregnancies underwent termination and all 
thirty-four (100%) of fetuses survived. Most cases 
were delivered at term, median gestational week at 
delivery was 38 (range, 32-40) and mean standard 
deviation (SD) birthweight was 3165±530 gr. Eight 
of thirty-four neonates (23.5%) were admitted to 
the NICU following delivery based on local gene-
ralized practice irrespective of respiratory status. 
Majority of congenital pulmonary lesions (64.7%) 
were resolved late antenatally or postnatally with 
expectant management. Surgery was performed 
in 8 of 34 cases (23.55%) and 4 of 34 (11.8%) 

cases are still being followed. Survival rate in the 
first three months of neonatal period was 100%.  

Discussion
 In consistent with the previously and recently 
published literature, our experience further confirms 
that CPMs are with benign outcome, which is not usu-

Table 2. Fetal and neonatal outcomes of congenital 
pulmonary lesions

CPAM: Congenital Pulmonary Airway Malfor-
mation; BPS: Bronchopulmonary Sequestrati-
on; BC: Bronchopulmonary Cyst; NICU: Neo-
natal Intensive Care Unit; GA: Gestational Age

ally associated with structural, chromosomal or fetal 
growth defects.5-6-7 This study demonstrated that with 
careful follow-up during pregnancy and after birth, the 
majority of the pregnancies with congenital pulmonary 
malformations were delivered at term, without NICU 
admission, with only 11% need for thoracic surgery 
during the first 3 months of life. Consequently, sur-
vival rate in the first three months of neonatal period 
was 100%, even in complicated cases with hydrops. 
 Since most of our cases resolved sponta-
neously (64.7%), pathological confirmation was 
only possible in patients who underwent thoracic 
surgery. However, thanks to the ultrasonographic 
improvements, all of the postnatal computed to-
mography performed in the postnatal period were
concordant with our prenatal diagnoses, except for 
two case. In one of the three fetuses followed up pre-
natally with BC, esophageal duplication cyst was seen 
on gross examination during surgical excision, and we 
excluded this case from our study. The other discor-
dant case was confirmed as CPAM postnatally, whi-
ch we diagnosed as hybrid lesion prenatally. Despite 
antenatal diagnosis of congenital cystic lung lesions 
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reaches 85.7% due to sonographic improvements,8 
the ultrasonographic appearance of CPMs in our 
study was indistinguishable as reported before and 
only color Doppler ultrasound made the definition 
between CPAM and BPS demonstrating their unique 
and different blood supply.9 Prenatal magnetic re-
sonance imaging (MRI) was reported to have high 
sensitivity and specificity in the detection of pul-
monary lesions and consistent with surgical patho-
logy in 82–91% of cases while this consistence was 
82-83% by ultrasonography. However, as it appears 
more cost-effective that prenatal management and 
prognostication based on lesion size than predicti-
on based on suspected final histology, MRI did not 
demonstrate any added value in terms of diagnosis 
and prognosis compared to the ultrasound.10,11 As 
previously reported that the prognosis of CPMs was 
associated with elevated CVR, mediastinal shift and 
presence of hydrops fetalis, also supports the cost-ef-
fectiveness of ultrasound in prenatal diagnosis 3,12 
Supporting the literature, we had the only one case 
with elevated CVR (1.62), and that was the only case 
who developed hydrops. Fetal management was car-
ried out by placement of a thoraco-amniotic shunt. 
 Literature about thoraco-amniotic shunt pla-
cement reported periprocedural complications inc-
luding premature preterm rupture of membranes 
(PPROM), preterm labor, chorioamnionitis, shunt 
occlusion, and fetal dislodging of the shunt requ-
iring a new shunt placement with the same risks, 
and postnatal complications including rib defor-
mities in 77% of the neonates.13,14 Fortunately, alt-
hough our case was complicated with IUGR and 
oligohydramios, she was delivered at 38th gestati-
onal week without periprocedural complications.
 The surgical management in neonates and in-
fants with CLMs is consensual for symptomatic pa-
tients while postnatal management of asymptomatic 
patients is controversial. Some propose prophylactic 
surgery in the asymptomatic infant to avoid possib-
le infection and malignancy that could develop later 
in life.15,16 However, some clinicians recommend for 
conservative management of asymptomatic prenatal-
ly CPAMs and BPSs.16 In a meta-analysis of 1,070 
neonates with CPAM and BPS, approximately 50% 
remained asymptomatic into infancy, and only 3% 
of the asymptomatic infants eventually became sy-
mptomatic while being observed or awaiting for 
surgery.17 Our clinicians applied expectant manage-
ment in asymptomatic cases, as highlighted in tab-

Pregnancy outcomes of congenital pulmonary malformations

le 2, surgery was performed in 23.5% of all cases. 
 Congenital pulmonary malformations could 
be associated with other congenital malformations. 
Associated abnormalities seen in 3-12% of CPAMs 
and those present up to 50% of BPSs.18 However, it 
is noteworthy that in our study, no associated abnor-
malities were observed in any of the 4 BPSs cases.
 Our study has some limitations. The main 
limitations were retrospective design and the lack 
of long-term outcomes. Additionally, the impact of 
corticosteroids as therapy on the perinatal outcomes 
of fetal CPMs could not be assessed, as this infor-
mation was not readily available. It may depend on 
the fact that it is used according to the initiative of 
the physician. It is not included in the routine pro-
tocols in our clinic as it cannot be proven due to 
small sample sizes. Finally, histopathological diag-
nosis was only available in a minority of cases due 
to local preference for conservative management 
and the high spontaneous resolution rates of lesions. 

Conclusion
 The findings from our center in last two years 
reflect overall favorable outcomes for all congenital 
pulmonary malformations, even in complicated cases 
with appropriate management. The role of ultrasound 
in the diagnosis and management of congenital pul-
monary malformations is important and cost-effective 
during perinatal period rather than fetal MRI and ot-
her diagnostic tools. However, esophageal duplicati-
on cysts should be taken into consideration in the dif-
ferential diagnosis of cases prenatally diagnosed with 
BC by ultrasonography. Serial ultrasounds should be 
performed to evaluate the malformation, to assess the 
fetus for associated anomalies and to plan for deli-
very and future treatment. Although the vast majority 
regressed spontaneously, a multi-disciplinary team 
should play a vital role in ensuring that the mother 
and fetus receive current and recommended treatment 
and are managed antenatally and postnatally. Even in 
asymptomatic cases, or those with ultrasounds sug-
gestive of a regressed lesion, they should still under-
go investigation with a postnatal follow-up because 
of the risk of long-term sequelae and malignancy. 
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Abstract

Introduction: The aim of this study is to compare the treatment costs, 
hospitality costs and total costs of the patients who were hospitalized 
for chronic decompensated heart failure and monitored by the Palliati-
ve Care Center and Cardiology Clinic during a one-time hospitalization.
Methods: A two-center retrospective study was performed. A total of 92 
patients were included in this study. Thirty-eight out of the 92 were in-
patients with chronic decompensated heart failure, and were monitored 
in the Palliative Care Center, and the other 54 were dealing with chronic 
decompensated heart failure and were treated at the Cardiology Clinic.
Results: At the end of the day, 42.10% of the patients hospitalized in 
the Palliative Care Center and 37.03% of the patients hospitalized in 
the Cardiology Clinic were women. The mean age of the patients hospi-
talized in the Palliative Care Center was 76.71 ± 11.34 years; the mean 
age of the patients hospitalized in the Cardiology Clinic was 74.09 ± 
11.16 years. There was no statistical difference between the two groups.
The duration of hospitalization for patients in the Palliati-
ve Care Center was longer than patients in the Cardiology Clinic.
The cost to the patient was greater in the palliative care center in terms of 
the average cost of treatment per patient, average cost of hospitality mana-
gement and average total cost per patient, which was statistically important 
(p <0.05). The mortality rate that was observed during hospitalization was 
lower in the Cardiology Clinic by a statistically important margin (p <0.05).
Conclusion: The cost of treatment, the cost of hospitality and the total 
cost of hospitalization for chronic decompensated heart failure patients 
were higher in the Palliative Care Center than in the Cardiology Clinic. 
However, it was observed that the rate of mortalityand higer co-morbidi-
ties in the Palliative Care Center was higher than the Cardiology Clinic.
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Introduction
 Palliative care is a type of specialized medical 

care for patients living with a serious chronic illness. 
Such care aims to reduce patient discomfort, improve 
quality of life and minimize stress. Although palli-
ative care was initially implemented to alleviate the 
suffering of cancer patients at the end of their lives, 
today it aims to help patients and their caregivers 
adapt to the new reality at an earlier stage in diseases 
that may end up being fatal.1 In addition to cancer 
patients, palliative care services also provide servi-
ces to patients with heart disease, stroke, muscle and 
nerve diseases that have caused lesion and dysfunc-
tion, end-stage liver disease, end-stage renal failure, 
Alzheimer’s disease and dementia, chronic lung dise-
ase, Parkinson’s disease, congenital disease, and other 
chronic diseases that result in limitation of movement 
or bed dependency.
 Studies show that palliative care is effecti-
ve in both reducing symptom burden and impro-
ving quality of life. It has also shown to be cost-ef-
fective and is synonymous with quality of care.2
 Heart failure is a chronic and progressive dise-
ase prevalent in approximately12% of those 65 years 
and older around the world, and this rate tends to incre-
ase each year.3 Heart failure is a major health problem 
due to its high morbidity and mortality rates, as well 
as bringing symptoms that lead to a poor quality of 
life.4 Patients living with heart failure often struggle 
with many conditions including dyspnea, orthopnea, 
and often uncontrollable symptoms such as edema and 
fatigue, depression, anxiety, and psychosocial stress.
 However, palliative care may offer some bene-
fits to those dealing with heart failure, such as a focus 
on reducing symptom burden, improvement in mental 
health, and reduction in the overall number of hospital 
admissions. At the same time, it can help promote a 
successful environment for home-care, as it also deals 
with relatives watching over patients with heart failure.5
 Both the World Health Organization (WHO) 
and the European Society of Cardiology agree that 
it is necessary to work alongside palliative care not 
only for end-stage heart failure patients, but also from 
the moment of diagnosis of heart failure.6,7 Despi-
te this, the number of patients who can receive pal-
liative care is very limited among patients struggling 
with heart failure in Türkiye as in the whole world.
 Since heart failure patients are in the category 
of those requiring multiple hospitalizations, patient-ba-
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sed cost rates can be quite high. There are few stu-
dies on this subject and the results are inconsistent.
 In this retrospective two-center study, we 
aimed to compare the treatment costs, hotel costs, 
and total costs of patients hospitalized for chro-
nic decompensated heart failure who were fol-
lowed up by the Palliative Care Center and the 
Cardiology Clinic during a single hospitalization. 
Material and Methods
 A two-center retrospective study was desig-
ned. Since there was no coronary angiography unit 
in the Cardiology Clinic, coronary angiography, 
coronary balloon-stent, artificial heart pump, and 
artificial heart assist devices were not utilized. Pa-
tients over 18 years of age, struggling with chronic 
decompensated heart failure and receiving inpatient 
treatment at the Palliative Care Center, and patients 
receiving inpatient treatment at the Cardiology Cli-
nic who were demographically similar were inc-
luded in the study. Patients younger than 18 years 
of age, pregnant women, patients with postpartum 
cardiomyopathy, acute myocardial infarction, acute 
myocarditis, isolated right heart failure, and isola-
ted diastolic heart failure were excluded. Patients 
were consecutively included according to the date 
of hospitalization. Transthoracic echocardiography 
was performed to evaluate cardiac function before 
hospitalization. Patients with a left ventricular eje-
ction fraction of 50% or less were also included in 
the study. The left ventricular ejection fraction was 
calculated using Simpson’s method. The principles 
of the Declaration of Helsinki were followed throu-
ghout this study. Patient data were obtained from 
the data processing-automation center and billing 
unit of Ankara City Hospital and Health Sciences 
University Darıca Farabi Training and Research 
Hospital after obtaining ethics committee approval. 
 Local ethics committee approval was obtai-
ned from the Ankara City Hospital Ethics Committee 
1 with the date 20/01/2021 and number E1-21-1158. 
Statistical Analysis
 Demographic data and baseline characteris-
tics of all patients were summarized. All continuous 
variables were described using descriptive statisti-
cs, including the number of observations (N), mean, 
standard deviation (SD), median, minimum and 
maximum. All categorical variables were summa-
rized using the number and percentage of subjects.
Demographic data and treatments of the patients 
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in the two groups were statistically compared. 
Normality for variables was tested with the Shapi-
ro-Wilk test using Q-Q plots and histograms. Dif-
ferences between variables were assessed using 
the Independent two-sample t-test or Mann-W-
hitney-U test, depending on normality, while the 
Chi-square test (χ2) was used for categorical values.
Statistical analyses were performed using SPSS ver-
sion 26 (IBM Corp., IBM SPSS Statistics for Win-
dows, Version 26.0. Armonk, New York: IBM Corp).
Results
 A total of 92 patients were included in the 
study, consisting of 38 chronic decompensated he-
art failure patients who were monitored as inpa-
tients by the Palliative Care Center of Ankara City 
Hospital from 01/2020 to 01/2021 and 54 chronic 
decompensated heart failure patients who were 
monitored as inpatients by the Cardiology Clinic 
of Health Sciences University Darıca Farabi Tra-
ining and Research Hospital. Thirty-six (39.10%) 
of the patients included in the study, 16 (42.10%) 
of the patients hospitalized in the Palliative Care 
Center and 20 (37.03%) of the patients hospitali-
zed in the Cardiology Clinic were women. When 
the two groups were compared in terms of gen-
der, it was determined that there was no statistical 
difference (p=0.20). The mean age of the patients 
included in the study was 75.17±11.25 years. The 
mean age of the patients hospitalized in the Pallia-
tive Care Center was 76.71 ± 11.34 years; the mean 
age of the patients hospitalized in the Cardiology 
Clinic was 74.09 ± 11.16 years. When the patients 
in these two groups were collation terms of age, 
there was no statistical difference (p= 0.20). The 
mean length of hospitalization of the patients con-
tain in the study was 12.22±9.69 days. The mean 
length of stay of the patients was 14.89±10 days in 
the Palliative Care Center and 10.35±9.07 days in 
the Cardiology Clinic. When the two groups were 
collation in terms of length of stay, it was determi-
ned that the patients were hospitalized longer in the 
Palliative Care Center, and there was a statistical 
difference (p<0.05). During hospitalization, there 
was exitus in 21 percent (22,80%) of the patients. 
The mortality rate observed during hospitalizati-
on was 34.21% in the Palliative Care Center and 
14.81% in the Cardiology Clinic. When the morta-
lity of the two groups was compared, the rate was 
lower in the Cardiology Clinic and this was sta-
tistically important (p < 0.05). Demographic data 

of the patients including age, gender, length of hos-
pitalization, and comorbidities are given in Table 1.
It was determined that patients hospitalized in the 
Cardiology Clinic received more positive inotro-
pic support as well as new oral anticoagulants, oral 
nutrition, and total parenteral nutrition support than 
patients hospitalized in the Palliative Care Center. It 
was found that patients hospitalized in the Palliative 
Care Station also received aspirin, clopidogrel, and 
low molecular weight Heparin treatment more frequ-
ently than patients hospitalized in the Cardiology Cli-
nic. The medications used by the patients are given in 
Table 2. The average treatment cost per patient in the 
Palliative Care Station was 2140.46 TL (min 1229.00 
TL - max 6631.72 TL) (292.41 $ [min 167.89$-max 
905.97$]), while the average treatment cost per patient 
in the Cardiology Clinic was 773.43 TL (min 71.00 TL 
- max 4564.73 TL) and the cost in dollars was $105.65 
(min $105.89 - max $623.49). When these two groups 
were compared in terms of the average treatment cost 
per patient, the average treatment cost was higher in 
the Palliative Care Center and this was statistically 
significant (p<0.05). The average hospitality cost per 
patient in the Palliative Care Center was 8173.73 TL 
($1116.62) (min 150.00 TL [$20.49] - max 68496.25 

Table 1. Demographic data of the patients including 
age, gender, length of hospitalization, and comorbidi-
ties

S: Number , CAD: Coronary Artery Disease ,  
COPD: Chronic Obstructive Pulmonary Disease , 
CRF: Chronic Renal ailure
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Discussion
 Early palliative care in heart failure patients 

offers many advantages, such as symptom mana-
gement, prevention of depression, improvement of 
grade of life, and alleviation of the burden of family 
members providing care, but the effects of pallia-
tive care on recurrent hospitalizations and cost-ef-
fectiveness are still unclear. As far as we were able 
to investigate, there is no multicenter study on cost 
analysis in inpatients for our country.   
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TL [$9357.41]), while the average hospitality cost 
per patient in the Cardiology Clinic was 4031.87 TL 
($550.80) (min 372.00 TL [$50.81] - max 27300.00 
TL [$3729.50]). When the two groups were com-
pared in terms of the average hospitality cost per 
patient, the average hospitality cost was higher in 
the Palliative Care Center and this was statistical-
ly important (p<0.05). The mean total cost per pa-
tient in the Palliative Care Center was 10314.20 
TL ($1409.04) (min 1229.11 TL [$167.89] - max 
73461.00 TL [$100035.65]), while the mean total 
cost per patient in the Cardiology Clinic was 4785.82 
TL ($653.68) (min 653.46 TL [$89.27] - max 
28636.0 TL [$3912.02]). When the two groups were 
collation in terms of the mean total cost per patient, 
the mean total cost was higher in the Palliative Care 
Center and this was statistically important (p<0.05).

Table 2. The medications used by the patients

ACE Inhibitor: angiotensin converting enzyme inhibi-
tor, ARB: angiotensin receptor blocker, CCB: calcium 
channel blocker, NOAC: novel oral anti-coagulant, 
LMWH: low molecular weight Heparin,  NG: naso-
gastric, PEG: percutaneous endoscopic gastrostomy

In this retrospective two-center study, there was no 
important difference in the mean age of patients re-
ceiving palliative care compared to the patients re-
ceiving classical inpatient care. It was observed that 
patients in both groups were in the geriatric age 
group. That appears consistent with the literature.8 
 When co-morbidities such as diabetes, hyper-
tension, COPD, and chronic renal failure were exa-
mined in our study, no important difference was sight 
between heart failure patients receiving conventional 
treatment and heart failure patients receiving inpatient 
treatment in a palliative care center. However, the pre-
sence of active cancer and basic palliative care indicati-
ons such as Alzheimer’s disease and previous cerebro-
vascular events were significantly higher in the group 
of patients followed up in palliative care centers. This 
may have been due to the palliative care center consul-
tations of the clinician who followed the patient before 
palliative care, as patients with cancer and co-morbidi-
ties such as cerebrovascular diseases and Alzheimer’s 
disease were matched with the need for palliative 
care because they had a more indigent patient profile.
 It was observed that most of the nutrition was 
provided by oral route in both groups. Studies sug-
gest that to improve the quality of life in patients with 
poly-morbidity, the functional gastrointestinal tract 
should be monitored and supplemented with enteral 
products in cases of inadequate oral nutrition.9,10 In 
addition to health hazards relating to dietary salt rest-
riction and obesity, many nutritional problems such as 
cardiac cachexia and sarcopenia may develop in heart 
failure patients that should be taken into considera-
tion.11     It was observed that tube feeding was im-
portant higher in patients with heart failure who were 
followed up in a palliative care center. This may be 
due to the high prevalence of dysphagia in patients 
with Alzheimer’s disease and cerebrovascular disease. 
Malnutrition occurs as a result of inadequate intake 
of daily nutrients. Its negative effects on the length 
of stay in all inpatients are well known. Malnutrition, 
also known as cardiac cachexia, has been detected in 
up to 40% of inpatients with chronic heart failure.12 
Many factors can have an impact on malnutrition in 
patients with heart failure, including old age, intestinal 
edema, anorexia triggered by inflammation, nausea, 
and vomiting, low activity of daily living caused by 
dyspnea, and anxiety. Like all clinicians, cardiologists 
dealing with heart failure have knowledge of this is-
sue. However, in order to alleviate major morbidity 
symptoms such as dyspnea and edema in patient, the 
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fluid-salt restriction is essential and this is one of the 
factors preventing patients from accessing adequate 
nutrients. In our study, while over 90% of the patients 
more than in the palliative care center received nut-
ritional support, this rate did not exceed 30% in the 
group hospitalized in the classical cardiology service. 
There is a significant difference between them.  The-
re are also significant differences between nutrition 
methods. Although the effects of oral supplements in 
eliminating cachexia in patients with heart failure are 
controversial, all patients in our palliative care cen-
ter were screened for nutrition under the supervision 
of a specialist dietician with the goal of providing 
the level of nutrient consumption considered optimal 
for our country in a multidisciplinary approach.13     
 Patients with heart failure receive many 
drug therapies both to manage symptoms and to 
improve the chances of survival.  There was no 
difference in the use of ACE inhibitors/ARBs, be-
ta-blockers, digoxin, calcium channel blockers, 
diuretics, spironolactone and other basic medica-
tions in heart failure patients followed in palliati-
ve care centers compared to cardiology services. 
However, there was a significant difference betwe-
en antiaggregant and anticoagulant preferences.
 When the patients were evaluated in terms of 
mortality during hospitalization, it was found to be 
significantly higher in patients hospitalized in pallia-
tive care centers. In a study by Chioncel et al. which 
included 9428 patients, all causes of killing in patients 
hospitalized with heart failure were found to be 18.6% 
per year. Although this rate is similar to the mortality 
rates in palliative care, it is important higher than the 
patient population followed by cardiology. This may 
be due to the fact that our study was cross-sectio-
nal and included single hospitalizations of patients.14      
 Heart failure is an increasing clinical and 
economic burden in the United States. Robust cost 
data on disease burden are critical to inform econo-
mic evaluations of new therapeutic interventions.15       
One of the aim of palliative care is actually the use 
of cost-effective health management. There are li-
mited studies showing that palliative care is more 
effective in patients with heart failure.16  However, 
there is no clear proof  that it reduces readmissions.17
 In our study conducted in two different ter-
tiary centers, it was detected that the transaction 
costs of palliative care were higher than the invoi-
ces generated as a result of follow-ups in the clas-
sical cardiology service. This is due to the differen-

ces between the pricing of inpatient services at our 
social security institution and the service pricing of 
the palliative care center. Since the social security 
institution in Türkiye considers palliative care to be 
a specialty service due to the team being made up 
of psychologists, spiritual support, physiotherapists, 
dieticians, specialized nurses, and doctors, as well as 
specialized hospitality support and care staff, its pri-
cing differs from normal service or primary intensive 
care pricing. At the same time, this leads to heighte-
ned hotel costs in the palliative care station due to the 
longer lying days compared to the cardiology clinic.
Limitations: We had relatively few patients in our 
study. This is due to the fact that we have 16 beds in 
our 3rd step hospital with 3500 beds, and unfortuna-
tely, we cannot allocate enough beds for patients with 
heart failure because there are outpatient admissions 
from all units at the same time, so the number of pallia-
tive care patients followed up with heart failure is low.
 In conclusion, in this study, we detected that 
the cost of therapy, hotel costs, and total costs of 
inpatients with chronic decompensated heart failu-
re were higher in the Palliative Care Center than in 
the Cardiology Clinic. However, considering the 
mortality rates in clinics, we think that this is re-
lated to the fact that the patient profile in palliative 
care centers is worse, and therefore, additional tre-
atment and the hotel services are consequently more 
expensive. Large prospective studies are needed to 
answer the question of how to follow up end-sta-
ge heart failure patients in a cost-effective manner.
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Abstract

Introduction: We aimed to compare the postoperative continence rates 
in prostate cancer patients who had robot-assisted radical prostatectomy 
(RARP) when bladder necks were “unpreserved”, “preserved” and “extre-
mely preserved”.
Methods: In this study, the data of 184 patients who underwent RARP 
for localized prostate cancer in our clinic between August 2019 and Ja-
nuary 2023 were analyzed. The patients were divided into three groups 
as the bladder neck was not preserved (Group 1), the bladder neck 
was preserved (Group 2), and the bladder neck was extremely preser-
ved (Group 3). Incontinence status was evaluated with the 24-hour 
pad test postoperatively at the 1st, 3rd 6th month and 12th months. 
Results: One month after surgery, the rate of fully continent patients 
was higher in Group 3 (39.1%) than Groups 1 and 2 (27.5% and 32.7%, 
respectively), however the difference was not statistically significant 
(p=0.483). At the postoperative 3rd month, the rate of fully continent pa-
tients was 56.5% in Group 3, 51.9% in Group 2 and 43.1% in Group 1 
(p=0.361). The rate of patients with moderate incontinence was higher 
in Group 1 compared to other study groups (p=0.019). The rate of fully 
continent patients was 82.6% in Group 3, 73.1% in Group 2 and 61.5% 
in Group 1 at 6th postoperative month (p=0.079). At postoperative 6 
month a significant difference was observed for moderate incontinence ra-
tes (15.6%, 5.8% and 0 for Groups 1, 2 and 3, respectively) (p=0.034). 
At the postoperative 12th month, the rate of fully continent patients was 
91.3% in Group 3, 80.8% in Group 2 and 72.5% in Group 1 (p=0.118).
Conclusion: Our results indicated that the approaches for preserving the 
bladder neck during RARP did not have a statistically significant effect on the 
prevalence of incontinence, however reduced the severity of incontinence.
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Introduction      
 Radical prostatectomy (RP) is the preferred tre-
atment choice in localised prostate cancer. RP approa-
ches are open radical prostatectomy (ORP), laparos-
copic radical prostatectomy (LRP) and robot-assisted 
radical prostatectomy (RARP); LRP and RARP being 
minimally invasive approaches. Increasing trend for 
minimally invasive approaches has also affected RP 
procedures, and there is a global increase in the number 
of RARP.1 It has been shown that RARP and ORP are 
similar for oncological outcomes, however RARP is 
superior in terms of perioperative results (complication 
rate, loss of blood and rate of blood transfusion, hospi-
tal stay, and duration of urinary catheterization).2,3 Alt-
hough various studies reported that RARP is superior 
to open surgery in terms of post-prostatectomy incon-
tinence (PPI) rates,4 most of the studies indicate that 
there is no significant difference between two approa-
ches for PPI.3,5,6 Significant negative effect of PPI on 
quality of life have prompted clinicians to study on this 
issue further, and preoperative factors affecting PPI 
were defined as age, surgeon experience, hospital vo-
lume, prostate size and preoperative urinary function 
and various surgical techniques [prostatic urethra pre-
servation, neurovascular bundle (NVB) preservation, 
bladder neck preservation, Retzius sparing RP], and 
the surgical techniques have been employed to redu-
ce postoperative incontinence rates. Those techniques 
have particularly been established during RARP appli-
cations, thanks to its high mobility and magnification 
features.7-9 Various studies showed that bladder neck 
sparing techniques during RARP increased continence 
rates without compromising oncological principles.10
 The aim of this study is to compare the in-
continence rates of the patients with unpreser-
ved bladder neck, preserved bladder neck and 
extremely preserved bladder neck after RARP 
performed for nonmetastatic prostate cancer.
Material and Methods
 Ankara Bilkent City Hospital No. 1 Clini-
cal Research Ethics Committee approved the study 
protocol (date: 26 April 2023, no: E1-23-3483). The 
study was conducted in accordance with ethical ru-
les and the principles of the Declaration of Helsinki.
 In this study, the data of 184 patients who un-
derwent RARP for localized prostate cancer in our cli-
nic between August 2019 and January 2023 were analy-
zed retrospectively. The patients who had preoperative 
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urinary incontinence were excluded. Demographic 
data (comorbidities, age, body mass index), preo-
perative data (PSA level, Gleason score on biopsy, 
clinical T stage, D’Amico risk groups), perioperati-
ve parameters [duration of surgery, estimated blood 
loss (EBL), nerve preservation status, whether lym-
ph node dissection was performed and bladder neck 
preservation status], postoperative parameters (hos-
pital stay, drain removal time, urethral catheter re-
moval time, incontinence) and final histopathology 
results (pathological T stage, Gleason score, surgi-
cal margin positivity, extracapsular spread, invasion 
of seminal vesicle and positive lymph nodes) and 
complications of the patients included in the study 
were recorded. Then, the patients were divided into 
three groups as “bladder neck unpreserved” (Group 
1), “bladder neck preserved” (Group 2), and “blad-
der neck extremely preserved” (Group 3). The col-
lected data were compared among the study groups.
Surgical Technique
 All patients underwent transperitoneal 
RARP using a four-armed DaVinci robotic surgical 
system (Intuitive Surgical, Inc., Sunnyvale, CA).  
In our study, “bladder neck preservation” was defi-
ned as careful dissection of the bladder neck and the 
base of the prostate and a vesico-urethral anastomo-
sis without any need for bladder neck reconstructi-
on, and “extreme bladder neck preservation” was 
defined as the length of the preserved intraprostatic 
segment of the bladder neck >1 cm, as described by 
Dal Moro et al.11 The bladder neck was not preser-
ved in presence of median lobe or in patients with 
a lesion at the base of the prostate on mpMRI, and 
vesico-urethral anastomosis was performed by app-
lying bladder neck reconstruction after resection.
Evaluation of Incontinence
 Incontinence status was evaluated with 24-
hour pad test, and the first evaluation for incon-
tinence was done in the postoperative 1st month. 
Daily urinary incontinence amount was grouped 
as mild if it was < 100 g, moderate if it was 100–
400 gr, and severe if it was > 400 g.12 After the 
first evaluation at the first postoperative month, 
incontinence was re-evaluated with the 24-hour 
pad test in postoperative 3rd, 6th and 12th months.
Statistical analysis
 All statistical analyses were done with SPSS 
20.0 (IBM, Chicago, IL, USA) software. Kolmogo-
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rov-Smirnov test was used to test the conformity of 
the quantitative data to the normal distribution. Since 
the parametric test assumptions were not met and the 
data did not fit the normal distribution, the quantitative 
data were analyzed with Mann Whitney-U test among 
the groups. Chi-square test was employed to test the 
qualitative data. Significance was set at p < 0.05.
Results
 A total of 184 patients; 109 patients in Group 
1, 52 patients in Group 2, and 23 patients in Group 
3, were included in the study. There was no differen-
ce among the groups in terms of comorbidities, BMI, 
prostate volumes, PSA levels, or mean Gleason scores 
on biopsy. The groups were similar in terms of clini-
cal T stage and D’Amico risk stratification (Table 1).

 There was no difference among the groups 
for duration of surgery or estimated blood loss. 
Anastomosis time was longer in Group 1 compared 
to Groups 2 and 3. Considering the number of nerve 
sparing procedures, unilateral neurovascular bundle 
preservation was done in 19 patients in Group 1, ei-
ght patients in Group 2, and 7 patients in Group 3, 
and the number of patients who had bilateral neuro-
vascular bundle preservation was 19 in Group 1, 13 
in Group 2 and 2 in Group 3, without any difference 

Table 1: Demographic, laboratory and pre-operative 
clinical data of the study groups

BMI Body Mass İndex, ASHD Atherosclero-
tic Heart Disease, COPD Chronic Obstructi-
ve Pulmonary Disease, DM Diabetes Mellitus, 
HT Hypertension, PSA Prostate Specific Antigen

among the study groups for neurovascular bundle 
preservation rates (p=0.315).  Pelvic lymph node 
dissection rate was 42.2% in Group 1, 32.7% in 
Group 2, and 52.2% in Group 3, and there was no 
difference among the groups. A median lobe was 
detected in 44 (40.4%) patients in Group 1 and in 
3 (5.8%) patients in Group 2, however none of the 
patients in Group 3 had median lobes. There was 
no difference among the groups for the length of 
hospital stay, drain removal time or urethral cat-
heter removal time. Final pathology report mean 
Gleason scores and pathological T stages were si-
milar among the study groups. There was no diffe-
rence among the groups for extracapsular spread, 
seminal vesicle invasion or lymph node positivity. 
Surgical margin positivity was 30.3% in Group 1, 
19.2% in Group 2 and 21.7% in Group 3, without 
any difference (p=0.296). The surgical margin was 
positivity rate at the bladder neck level was 8.3% 
in Group 1, 5.8% in Group 2 and 4.3% in Group 
3, and there was no difference among the study 
groups (p=0.774). The complications were graded 
as Clavien grade 1 in 11 patients and Clavien grade 
2 in 16 patients in Group 1; Clavien grade 1 in 4 
patients, Clavien grade 2 in 3 patients and Clavien 
grade 3 in 1 patient in Group 2; and Clavien grade 1 
in 1 patient in group 3, and there was no difference 
among the groups for complication rates (Table 2).
 The rate of fully continent patients at the 
postoperative 1st month was 39.1% in Group 
3, 27.5% in Group 1  and 32.7% in Group 2 
(p=0.483). There was no significant differen-
ce among the groups for the rates of patients 
with mild, moderate or severe incontinence.
The rate of fully continent patients at the posto-
perative 3rd month was 56.5% in Group 3, 51.9% 
in Group 2 and 43.1% in Group 1 (p=0.361). At 
postoperative third month, there was no signifi-
cant difference among the groups for the rates of 
patients with mild and severe incontinence, howe-
ver the rate of moderate incontinence was higher in 
Group 1 compared to other study groups (p=0.019). 
  The rate of fully continent patients was 
82.6% in Group 3, 73.1% in Group 2 and 61.5% 
in Group 1 in postoperative 6th month (p=0.079). 
There was no difference among the groups for 
mild incontinence rates, however there was a sig-
nificant difference for moderate incontinence rates 
(15.6%, 5.8% and 0 for Groups 1, 2 and 3, 
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respectively) (p=0.034). Severe incontinence was not 
observed in Groups 2 and 3 in postoperative 6th month. 

 In the postoperative 12th month, the rate of fully 
continent patients was 91.3% in Group 3, 80.8% 
in Group 2 and 72.5% in Group 1 (p=0.118). The-
re were no patients with severe incontinence in 
Groups 2 and 3, however severe incontinence was 
detected in 2 (1.8%) patients in Group 1 (Table 3).

Discussion
 Incontinence rate following RP has been 
decreasing thanks to modified surgical tech-
niques, however PPI remains as the most fea-
red complication for men.13 Continence status 
is the most important determinant of quality of 
life in patients who are undergoing RP, and has a 
more significant effect than erectile function.14
 Urinary continence is achieved by the 
coordination of the urethral suspension mecha-
nism, which consists of the detrusor muscle, in-
ternal sphincter, external sphincter and pubou-
rethral ligaments.15,16 During RP, these structures 
are partially damaged or completely removed. 
Therefore, the etiology of postprostatectomy in-
continence is multifactorial (de novo detrusor 
instability, internal sphincter failure, external 
sphincter failure due to pudendal nerve dama-
ge, decreased length of membranous urethra).17,18
 PPI rates ranging from 4% to 30% have 
been reported after RARP.7 It has been supposed 
that this wide difference is mainly due to the lack of 
standardization regarding the definition of PPI.19 In 
a study in which PPI was evaluated with a question-
naire in the 1st year after RARP, the patients were 
asked “How much urine leakage do you have?”,  
and the responses “Not at all” and “A little” were 
defined as continence, and “Moderate” and “Much/
Very much” were defined as incontinence, and the 
PPI rate was reported as 14%.20 In another study, 
the patients with <20 g urine leakage in the 24-hour 
pad test were considered continent and the incon-
tinence rate was reported as 6%.4 A prospective, 
controlled, nonrandomized study compared RARP 
and RRP, incontinence at the postoperative 12th 
month was considered as at least one pad changed 
per 24 h, and the incontinence rate was reported 
as 21.3% in the RARP arm and 20.2% in the RRP 
arm.6 As seen in all those studies, a common lan-
guage has not been developed for the definition of 
PPI. In our study, 24-hour pad test was used for the 
standardization of incontinence, and daily urinary 
incontinence was defined as mild if it was < 100 g, 

Table 2: Peri- and postoperative clinical data of the 
study groups 

*statistically significant 

Table 3: The incontinence grade rates of the study 
groups in postoperative 1st, 3rd, 6th and 12th months

*statistically significant 
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moderate if it was 100–400 g, and severe if it was 
>400 g.12 According to the results of our study, in 
which continence was defined as “no incontinence”, 
the incontinence rate at the postoperative 12th month 
was 22.8% (regardless of the subgroup analysis), 
and our results are in line with the literature data. 
 The relationship between bladder neck pre-
servation during RRP and continence was first in-
vestigated by Walsh et al.21 Over the next 20 years, 
the effectiveness of sparing bladder neck in open, 
laparoscopic, and robotic RP procedures has been 
evaluated, and conflicting results have been publis-
hed regarding the influence of bladder neck sparing 
on functional and oncologic outcomes. Preisser et 
al. compared the patients who had and who did not 
have bladder neck preservation during RARP, repor-
ted a lower incontinence rate in the ones who had 
bladder neck preservation only in the 1st week, af-
ter urinary catheter removal (60.0% vs. 54.5%), and 
no difference between the groups at the 3rd and 12th 
months (80.1% vs. 78.3% at third month and 85.3% 
vs. 89.6% at first year for bladder neck sparing and 
bladder neck reconstruction groups, respectively).22 
Freire et al. evaluated the effectiveness of bladder 
neck sparing in their RARP series, reported that the 
continence rates 65.6% versus 26.5% (p<0.001) at 
the postoperative 4th month in favor of bladder neck 
sparing, and the groups were similar in terms of con-
tinence at 12th and 24th months.23 To determine the 
effective periprostatic structures in the early impro-
vement of urinary continence following RP, Sood et 
al. evaluated the individual effects of preservation 
of nerves, bladder neck and Retzius space on early 
continence by comparing different RARP methods. 
The authors stated that the methods that preserved 
the bladder neck (posterior and hybrid method) had 
the highest continence rates in the 1st week and 1st 
month after RARP. They concluded that bladder 
neck preservation was the only significant predictor 
of early recovery of continence.24 In our study, alt-
hough there was no difference among the groups for 
incontinence rates, it was observed that bladder neck 
preservation reduced the severity of incontinence.
 Li et al. showed that PPI improved gradually 
within one year after RARP and remained stable after 
the first year.25 Ficarra et al. reviewed urinary conti-
nence improvement after RARP in a meta-analysis, 
and reported that PPI gradually decreased in the 1st 
postoperative year following RARP (PPI rates at 3, 
6, and 12 months were 35%, 12%, and 9%, respe-

ctively).7 In our study, incontinence rates decreased 
gradually in all groups until the postoperative 1st year 
and reached their lowest levels in the 1st year visits.
 The major concern for sparing bladder neck 
is leaving a positive surgical margin at the level of 
bladder neck. In a series of 1512 RARP patients, the 
authors investigated the influence of sparing blad-
der neck on continence and biochemical recurrence, 
and found surgical margin positivity as 12.7% in the 
ones who did not have bladder neck preservation and 
9.9% in the ones who had bladder neck preservati-
on (p=0.3).22 Dal Moro et al. compared 88 RARP 
patients who had extreme bladder neck preservation 
with 88 RARP patients with similar characteristi-
cs who did not have bladder neck preservation, and 
stated that the surgical margin positivity at the blad-
der neck level was similar in two groups (5.7% in 
the extreme bladder neck spared group, 6.8% in the 
bladder neck unspared group). The authors conclu-
ded that extreme bladder neck preservation was on-
cologically safe.11 In our study, surgical margin po-
sitivity rates at the bladder neck level were found as 
8.3%, 5.8% and 4.3% in Groups 1, 2 and 3, respec-
tively, and no difference was determined among the 
study groups in terms of surgical margin positivity.
 Retrospective design and limited num-
ber of patients included are the major limitati-
ons of our study. Prospective randomized stu-
dies on a larger patient cohort are needed.
Conclusions
 The results of this study showed that the met-
hods that preserve the bladder neck during RARP 
do not have a significant effects on the continence 
rates, however they reduce the severity of inconti-
nence. At the same time, bladder neck sparing pro-
cedures have been shown to be oncologically safe. 
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AbstractAbstract

Introduction:  Non-immune hydrops fetalis (NIHF) can occur at dif-
ferent gestational ages and with different etiologies. The aim of this 
study was to investigate the association of gestational age at diagno-
sis and a novel clinical scoring system with survival in NIHF cases
Methods: This retrospective study was conducted between January 2020 and 
January 2023 in the perinatology clinic of a tertiary care center. Maternal chara-
cteristics, causes of NIHF, and survival rate were analyzed. The hydrops score 
was calculated and compared for those less than and greater than 20 weeks.
Results: Of 41 NIHF, etiology was determined in 76% (87% <20 weeks 
vs. 70% ≥20 weeks), including cardiovascular malformations (27%), cystic 
hygromas (17%), and chromosomal defects (12%). Cystic hygromas were 
more common before 20 weeks. Cardiac malformations were the most 
common cause after 20 weeks. There was a negative correlation between 
live birth and hydrops score. The overall survival was 7.3%. The most fa-
vorable overall survival is in NIHF cases associated with fetal arrhythmias 
and placental pathology for the second and third trimesters, respectively.
Conclusion: Earlier gestational age at diagnosis and higher hyd-
rops score are associated with lower survival rates in NIHF cases. 
Determining the cause, accompanying structural abnormalities, and 
the week NIHF is diagnosed will help predict prognosis and app-
ly treatments earlier to improve care for these fetuses and newborns
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Introduction      

 Non-immune hydrops fetalis (NIHF) is a 
complex condition defined as excessive fluid accu-
mulation in two or more fetal compartments, such 
as skin, pleura, pericardium or peritoneum, and pla-
centa.1 NIHF occurs in 1 in 2000-3500 live births. A 
heterogeneous group of conditions, including hema-
tologic, cardiovascular, chromosomal, infectious, sy-
ndromic, thoracic, and idiopathic, can cause NIHF. 
 The Maternal-Fetal Medicine Society has 
developed recommendations for evaluating the hyd-
ropic fetus, including maternal blood tests, compre-
hensive ultrasonography of the fetus and placenta, 
fetal echocardiography, middle cerebral artery dopp-
ler studies, and a fetal karyotype.2 Cases of aneup-
loidy can be diagnosed by karyotype or chromoso-
mal microarray analysis; however, in some cases, the 
etiology remains unclear even after standard testing.3 
If necessary, more specialized tests should be recom-
mended. Despite extensive investigation, the cause 
of 15-25% of NIHF cases is unclear—the causes of 
hydrops influence overall morbidity and mortality.4 
Identifying NIHF-related causes is critical for prena-
tal counseling and managing subsequent pregnancies.
 This study aims to determine the etio-
logy and outcome of NIHF concerning gesta-
tional age at diagnosis in the prenatal period.

Material and Methods
 This retrospective study was conducted 
between January 2020 and January 2023 in the 
perinatology clinic of a tertiary care center. Me-
dical records of all cases diagnosed with NIHF 
were analyzed. Consent for data and image re-
cording was obtained from all patients, the Ethi-
cs Committee approved the study, and the Dec-
laration of Helsinki was followed (E2-23-3837).
 Fetal hydrops was defined as cystic hygro-
ma or excessive fluid accumulation in more than 
two fetal body cavities. Cases with hydrops due 
to isoimmunization were excluded from the study, 
and patients diagnosed with NIHF at any week of 
gestation were included. Karyotype analysis was 
performed in patients who accepted chorionic vil-
lus sampling, amniocentesis, or cordocentesis. Pa-
tients were screened prenatally for anatomic mal-
formations that could cause hydrops, antibodies to 
red blood cells, peak systolic middle cerebral ar-
tery velocity, and maternal infections (cytomega-
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lovirus, toxoplasmosis, syphilis, parvovirus B19). 
Each patient underwent a comprehensive sonog-
raphic examination according to gestational age.
Fetuses with increased nuchal translucency (NT) 
and cystic hygromas were included in the study 
between 11-13+6 weeks of gestation. The com-
partments of fluid accumulation, concomitant fetal 
anomalies, and fetal anemia findings were assessed. 
Abnormal NT was defined as > 95% percentile for 
crown-rump length. Maternal characteristics, sero-
logic results, sonographic findings, pregnancy out-
comes, survival rates, stillbirths, or neonatal deat-
hs were recorded. The possible etiologic causes of 
NIHF were classified, and the causes were identified 
before and after 20 weeks of gestation. The hydrops 
fetalis score was calculated using information ob-
tained by fetal ultrasound and doppler examinati-
on, and its association with survival was analyzed 
between the live birth group and the group of intra-
uterine exitus or termination of pregnancy (TOP). 
Five parameters were evaluated: (1) Maternal age, 
<35,  ≥35 (2) Gestational age at diagnosis <20, ≥20 
weeks (3) Fetal hydrops components, pleural effu-
sion, abdominal assit, cystic hygroma (4) Doppler 
flow velocimetry of the ductus venosus (5) Cardiac 
function: Tricuspid regurgitation, mitral regurgita-
tion, arrhythmia, major cardiac anomaly (Table 1).
 SPSS version 22.0 software (SPSS Inc, 
Chicago, IL, USA) was used for statistical analy-
ses. Descriptive data were expressed as frequen-
cies and percentages. Pearson’s chi-square and 
Fisher’s exact tests were used to analyse catego-
rical data. The “independent sample t” test was 
used to compare the measurements of two groups 
when normally distributed. The “Pearson” corre-
lation coefficient was used to examine the rela-
tionship between groups. A p-value of less than 
0.05 was considered statistically significant.

Results
 Forty-one pregnancies with NIHF were anal-
yzed. The mean maternal age was 31.5 years (24-
44 years), and the mean gestational age at the initial 

Table 1. Parameters used in hydrops scoring
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diagnosis was 22 weeks (11-34 gestational weeks). 
The etiology of NIHF could be determined in 76% 
(n=31) of cases, while it remained undetermined in 
the remaining 24% (n=10) cases. The most common 
condition associated with NIHF was cardiovas-
cular malformations (11 cases, 27%), followed by 
cystic hygromas (7 cases, 17%) and chromosomal 
defects (5 cases, 12%). Subgroup analysis revea-
led that gestational age was less than 20 weeks in 
17 cases and between 20 and 40 weeks in 24 cases. 
Chromosomal abnormalities and cystic hygromas 
occurred more frequently before 20 weeks gestati-
on, whereas cardiac malformations were the most 
common cause after 20 weeks. The rate of cystic 
hygromas was statistically significantly higher befo-
re 20 weeks of gestation than after 20 weeks (Table 
2). Hypoplastic left heart syndrome (HLHS) (27%) 
was the most common cardiovascular malformati-
on, followed by pulmonary atresia with ventricu-
lar septal defect (18%) and pulmonary hypoplasia 
(18%) (Table 3). Chromosomal abnormalities dete-
cted at NIHF included trisomy 21, trisomy 18, tri-
somy 13, Turner syndrome, and triploidy (Table 4).

Table 2. Analysis of Non-Immune Hydrops Fetalis 
Based on Gestational Age

p-value <0.05 was considered statistically   
significant.

Table 3. Cardiovascular Causes of Non-Immune 
Hydrops Fetalis

Table 4. Chromosomal abnormalities

Discussion
 In this study, the causes of prenatally diagno-
sed cases of NIHF were investigated and classified 
according to gestational age. Our results suggest that 
the leading cause of NIHF after 20 weeks of gestation 

Fourteen infants were born alive (34%), and three 
infants were discharged alive from the hospital. The 
overall survival rate was 7.3%. The defined etiology 
of hydrops in the surviving fetuses was placental 
chorioangioma, fetal supraventricular tachycardia, 
and idiopathic cause. The mean hydrops score of 
the group with intrauterine exitus or TOP was sig-
nificantly higher than the live birth group (4.4±1.0 
vs. 3.6±1.2 p=0.04). Correlation analysis showed a 
weak negative correlation between live birth and hyd-
rops score (r=0.30, p=0.06). In the group that died 
after birth, median survival ranged from 60 minutes 
to 51 days. Live-born cases are shown in Table 5.

Table 5. Live Born Cases with Non-Immune Hydrops 
Fetalis

F, female; M, male.
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is cardiovascular abnormalities, with HLHS being the 
most common cause. The etiology can be identified in 
up to 80% of prenatally diagnosed NIHF cases, with 
the most favorable overall survival in NIHF associated 
with fetal arrhythmias and placental chorioangiomas.
NIHF is caused by several etiologic variables that may 
be maternal, fetal, or placental. Impaired vascular per-
meability, lymphatic drainage due to changes in os-
motic pressure, and impaired venous pressure balan-
ce are the physiologic factors that cause NIHF.5 The 
etiology can be determined in 60-85% of cases prena-
tally or postnatally.6 The remaining cases are conside-
red idiopathic (i.e., no prenatal or postnatal anatomic 
malformations were detected, no maternal antibodies 
to red blood cells, normal peak systolic velocity in a 
middle cerebral artery, no known monogenetic disor-
ders, fetal tumors, and negative screening for mater-
nal infections (e.g., cytomegalovirus, toxoplasmosis, 
syphilis, parvovirus B19), euploid fetal karyotype.6,7
Cardiac etiologies of hydrops fetalis account for 10-
20% of diagnosed NIHF in the prenatal period, inc-
luding structural cardiac abnormalities, arrhythmias, 
cardiac tumors, and cardiomyopathy.8 In our study, 
cardiac causes of NIHF accounted for 39% of all 
etiologic causes. Of these, 75% (n=11) were cardiac 
malformations, 19% (n=3) were cardiac arrhythmias, 
and 6% (n=1) were NIHF due to cardiac tumors. Car-
diac malformations can be simple or complex.9,10 Our 
study found that the most common cardiac abnorma-
lity causing hydrops was HLHS. The two leading ca-
uses of hydrops fetalis are hemodynamic changes and 
conduction abnormalities associated with congenital 
structural heart defects. These congenital structural 
heart anomalies have been associated with significant 
left heart problems, such as HLHS, often associated 
with a narrowed foramen ovale, massive atriovent-
ricular defect, and severe aortic stenosis. Because 
HLHS with normal venous Doppler measurements 
and normal cardiovascular function has a low risk of 
fetal death in utero.11-13 According to some authors, 
the most common cause of NIHF is a right heart de-
fect causing increased pressure and venous volume 
overload.14 Another explanation for NIHF in HLHS 
is outflow obstruction due to severe aortic stenosis, 
which can lead to myocardial dysfunction of the left 
ventricle. The excess volume then causes dysfuncti-
on of the right ventricle, leading to intrauterine he-
art failure, which manifests as hydrops fetalis.15,16 A 
case of HLHS with concomitant hydrops has been 
described in the literature as tricuspid stenosis cha-

racterized by increased central venous pressure and 
abnormal venous Doppler measurement leading to 
fetal hydrops.17 This fetus has significant atrial sys-
tolic flow reversals in the ductus venosus and pul-
satility in the umbilical vein. Such reversals in the 
fetus indicate high central venous pressures.18,19 In 
our study, two cases of HLHS were associated with 
severe mitral and aortic hypoplasia, and one HLHS 
case was associated with Turner syndrome, whi-
ch has an abnormal lymphatic system circulation.
One of the most common causes of NIHF is cardi-
ac arrhythmias. Fetal tachyarrhythmias such as sup-
raventricular tachycardia (SVT) result in increased 
atrial pressure and decreased cardiac output, leading 
to heart failure. Based on pathogenesis, arrhythmias 
are the most treatable cardiac causes of hydrops feta-
lis.20 Severe bradyarrhythmias accompanied by SVT 
and complete heart block are common and serious 
fetal arrhythmias. Hydrops fetalis may be caused by 
a congenital atrioventricular heart block, which has 
been shown to respond effectively to transplacental 
treatment or direct fetal therapy.21 Our study found 
cardiac arrhythmias in 3 fetal hydrops, including 
SVT in 2 fetuses, and congenital complete AV blo-
ck in 1 fetus. Despite intrauterine salbutamol treat-
ment in a fetus with complete AV block, no improve-
ment was noted, and birth occurred in the 30th week.
A pacemaker was implanted in the newborn after 
birth, and died on postnatal day 31 due to cardiac ar-
rest. Intrauterine digoxin treatment was initiated in 
two fetuses diagnosed with SVT. In both cases, SVT 
improved one day after treatment. One of the two 
fetuses was delivered at 27 weeks gestation because 
of fetal distress, and at the third week after birth, the 
fetus died because of systolic dysfunction. Hydrops 
and SVT attacks of the other fetus improved with 
antiarrhythmic treatment in the postnatal period, and 
the newborn was discharged with medication. Cardi-
ac tumors also can cause NIHF by causing cardiac 
arrhythmias and obstruction of vascular outflow.22 In 
a retrospective analysis, 84 cases of fetal tumors were 
studied. Cardiac tumors accounted for 23.8%, causing 
arrhythmias in 42% of cases.23 In our study, patient 
with fetal cardiac tumor preferred to terminate preg-
nancy in an external center at 19 weeks of gestation.
NIHF occurs in approximately 5-6% of cases with 
lymphatic dysplasia 2. Increased nuchal translucen-
cy, cystic hygromas, and chylothorax are common in 
Turner syndrome, especially in the first trimester, but 
also occur in other genetic syndromes such as mul-
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tiple pterygium syndrome and RASopathies such as 
Noonan syndrome.24 In our study, 17% of cases were 
found to have cystic hygroma. These cases were most-
ly observed in the first trimester, which was statistical-
ly significant.25 Genetic examinations such as karyo-
typing and microarray analysis are the recommended 
first-line tests for NIHF cases. They can detect 7-17% 
of NIHF cases due to chromosomal abnormalities and 
copy number variants.3,25 However, microarray analy-
sis cannot be routinely performed in our country due to 
its high cost. Trisomy 21, trisomy 18, trisomy 13, trip-
loidy, and Turner syndrome were detected in a small 
group of patients who requested karyotype analysis.
Placental pathologies should also be considered as po-
tential etiologies of NIHF. Chorioangioma, umbilical 
cord angiomyxoma, and umbilical artery aneurysm 
are rare diseases of the placenta and umbilical cord 
associated with NIHF.2 It is unclear in which trimes-
ter NIHF due to placental pathology is more frequ-
ent, but the extent of pathology influences the week 
of hydrops formation. Large placental chorangiomas 
(> 5 cm) are likely to result in rapid NIHF due to hi-
gh-output heart failure.2 In our study, NIHF cases oc-
curred in the first trimester due to partial mole and 
in the second trimester due to chorangioma. One of 
the surviving fetuses in our study was hydrops due 
to placental chorioangioma. The blood supply of the 
chorioangioma was destroyed by diode laser coagu-
lation at 28 weeks of gestation. After the procedure, 
fetal hydrops improved, and delivery occurred at 32 
weeks of gestation. A healthy infant is in follow-up.
Once the NIHF etiology is determined, hydrops scoring 
can help interpret the prognosis. The hydrops scoring 
parameters in our study were partially similar to the few 
studies in the literature. We found a significantly lower 
hydrops score in the live birth group and a negative 
correlation between hydrops score and fetal outcome.
In the literature, the proportion of idiopathic etiology 
in NIHF cases varies, with about one-third classified 
as idiopathic. Prenatal examinations contributed to the 
increase in etiology detection rates. Definitive diag-
noses are more common in early gestation. A previous 
study found that 83.3% of 19 cases with NIHF in the 
first trimester were associated with structural abnorma-
lities and 47.3% with chromosomal abnormalities.26 In 
our study, 13% of NIHF cases were idiopathic before 
20 weeks, whereas this rate was 30% after 20 weeks.
In some cases, an autopsy may help determine the un-
derlying cause. A significant limitation of our study is 
that most patients did not undergo genetic testing or 

fetal/neonatal autopsy, so these cases were described 
as idiopathic. One of the advantages of our study is 
that we have investigated and described in detail the 
etiology of NIHF in a tertiary center with a large num-
ber of cases. Although several etiologic causes have 
been identified, the survival rate in NIHF is very low 
because of limited treatment options. The overall sur-
vival rate was 7.3%. Median survival in the group that 
died after birth ranged from 60 minutes to 51 days. 

Conclusion
 NIHF is caused by a heterogeneous group of 
underlying diseases. Cardiovascular abnormalities 
are the main cause of NIHF after the mid-trimester. 
The prognosis of NIHF cases diagnosed in the first 
trimester is very poor, and the survival rate of NIHF 
due to fetal arrhythmias and placental abnormalities 
in advanced weeks of gestation is relatively high. 
Determining the cause, accompanying structural 
abnormalities and the week NIHF is diagnosed will 
help predict prognosis and apply earlier treatments 
to improve care for these fetuses and newborns.
Funding 
None
Conflict of interest
The authors report there are no competing interests 
to declare

References
1. Sparks TN, Lianoglou BR, Ada-
mi RR, et al. Exome Sequencing for Prena-
tal Diagnosis in Nonimmune Hydrops Feta-
lis. N Engl J Med. 2020;383(18):1746-1756.
2. Norton ME, Chauhan SP, Dashe JS, (SMFM) 
SfM-FM. Society for maternal-fetal medicine 
(SMFM) clinical guideline #7: nonimmune hydrops 
fetalis. Am J Obstet Gynecol. 2015;212(2):127-139.
3. Sparks TN, Thao K, Lianoglou BR, et al. No-
nimmune hydrops fetalis: identifying the underlying 
genetic etiology. Genet Med. 2019;21(6):1339-1344.
4. Lallemand AV, Doco-Fenzy M, Gaillard DA. 
Investigation of nonimmune hydrops fetalis: multidis-
ciplinary studies are necessary for diagnosis--review 
of 94 cases. Pediatr Dev Pathol. 1999;2(5):432-439.
5. Bellini C, Hennekam RC. Non-immune hyd-



190

rops fetalis: a short review of etiology and pathophy-
siology. Am J Med Genet A. 2012;158A(3):597-605.
6. Bellini C, Hennekam RC, Fulcheri E, et al. 
Etiology of nonimmune hydrops fetalis: a systematic 
review. Am J Med Genet A. 2009;149A(5):844-851.
7. Beksaç MS, Saygan-Karamürsel B, Ustaçelebi 
S, et al. Prenatal diagnosis of intrauterine cytomegalo-
virus infection in a fetus with non-immune hydrops fe-
talis. Acta Obstet Gynecol Scand. 2001;80(8):762-765.
8. Ng ZM, Seet MJ, Erng MN, Buen-
dia F, Chang AS, Sriram B. Nonimmune hyd-
rops fetalis in a children’s hospital: a six-ye-
ar series. Singapore Med J. 2013;54(9):487-490.
9. Turgal M, Ozyuncu O, Boyraz G, Yaziciog-
lu A, Sinan Beksac M. Non-immune hydrops fetalis 
as a diagnostic and survival problems: what do we 
tell the parents? J Perinat Med. 2015;43(3):353-358.
10. Kaykı G, Güçer Ş, Akçören Z, et al. 
Non-immune hydrops fetalis: A retrospective 
analysis of 151 autopsies performed at a sing-
le center. Turk J Pediatr. 2018;60(5):471-477.
11. Galindo A, Nieto O, Villagrá S, Grañeras 
A, Herraiz I, Mendoza A. Hypoplastic left heart sy-
ndrome diagnosed in fetal life: associated findings, 
pregnancy outcome and results of palliative surgery. 
Ultrasound Obstet Gynecol. 2009;33(5):560-566.
12. Allen RH, Benson CB, Haug LW. Preg-
nancy outcome of fetuses with a diagnosis of 
hypoplastic left ventricle on prenatal sonograp-
hy. J Ultrasound Med. 2005;24(9):1199-1203.
13. Schmider A, Henrich W, Dähnert I, Duden-
hausen JW. Prenatal therapy of non-immunologic 
hydrops fetalis caused by severe aortic stenosis. 
Ultrasound Obstet Gynecol. 2000;16(3):275-278.
14. Knilans TK. Cardiac abnor-
malities associated with hydrops feta-
lis. Semin Perinatol. 1995;19(6):483-492.
15. Strasburger JF, Kugler JD, Cheatham JP, 
McManus BM. Nonimmunologic hydrops fe-
talis associated with congenital aortic valvular 
stenosis. Am Heart J. 1984;108(5):1380-1382.
16. Robertson MA, Byrne PJ, Penkos-
ke PA. Perinatal management of critical aor-
tic valve stenosis diagnosed by fetal echocar-
diography. Br Heart J. 1989;61(4):365-367.
17. Divanović A, Witte D, Michelfelder E. 
A fetus with hypoplastic left heart syndrome 
and tricuspid stenosis with evolving hydrops fe-
talis. Pediatr Cardiol. 2012;33(7):1210-1212.
18. Huhta JC. Guidelines for the evaluati-

on of heart failure in the fetus with or without 
hydrops. Pediatr Cardiol. 2004;25(3):274-286.
19. Gest AL, Martin CG, Moïse AA, Han-
sen TN. Reversal of venous blood flow 
with atrial tachycardia and hydrops in fe-
tal sheep. Pediatr Res. 1990;28(3):223-226.
20. Liu CA, Huang HC, Chou YY. Retrospecti-
ve analysis of 17 liveborn neonates with hydrops 
fetalis. Chang Gung Med J. 2002;25(12):826-831.
21. Tongsong T, Wanapirak C, Piyamongkol W, 
et al. Fetal ventricular shortening fraction in hyd-
rops fetalis. Obstet Gynecol. 2011;117(1):84-91.
22. Czernik C, Stiller B, Hübler M, Ha-
gen A, Henrich W. Hydrops fetalis caused 
by a large intrapericardial teratoma. Ultra-
sound Obstet Gynecol. 2006;28(7):973-976.
23. Kamil D, Tepelmann J, Berg C, et al. Spectrum 
and outcome of prenatally diagnosed fetal tumors. 
Ultrasound Obstet Gynecol. 2008;31(3):296-302.
24. Fotiou E, Martin-Almedina S, Simpson MA, et 
al. Novel mutations in PIEZO1 cause an autosomal re-
cessive generalized lymphatic dysplasia with non-im-
mune hydrops fetalis. Nat Commun. 2015;6:8085.
25. Santolaya J, Alley D, Jaffe R, War-
sof SL. Antenatal classification of hydrops fe-
talis. Obstet Gynecol. 1992;79(2):256-259.
26. Has R. Non-immune hydrops feta-
lis in the first trimester: a review of 30 cases. 
Clin Exp Obstet Gynecol. 2001;28(3):187-190.

Analysis of Non-Immune Hydrops Fetalis Cases



        
      ACH Med J
      (2023) 3: 191-195    
      ISSN:2822-5872 
      Doi : 10.5505/achmedj.2023.80664

Evaluation of platelet and inflammatory indices in isolated gestational pro-
teinuria in term pregnancies

Article Info

Received Date: 10.08.2023      
Revision Date: 14.08.2023
Accepted Date: 18.08.2023
 

Keywords:

Isolated gestational pro-
teinuria, Platelet indices, 
inflammatory indices, Term 
pregnancy

Abstract

Introduction:  Isolated gestational proteinuria (IGP) is new onset gesta-
tional proteinuria after 20 weeks of gestation in which the pregnancy is 
to be completed with normal maternal blood pressure and no signs of 
preeclampsia with no history of hypertension, diabetes, malignancy, au-
toimmune or kidney disease. IGP can be the first symptom of preec-
lampsia, however there is no consensus on whether IGP is a mild form 
of preeclampsia, in which immunologic factors and inflammation take 
role in pathogenesis. Platelet and inflammatory indices are changed un-
der inflammation as under systemic inflammation neutrophilia, lympho-
penia and thrombocytosis and platelet activation occur. Platelet indices 
are mean platelet volume (MPV) and platelet volume distribution wi-
dth (PDW). Inflammatory indices include neutrophil-lymphocyte ra-
tio (NLR) and platelet-lymphocyte ratio(PLR). This study compared the 
platelet and inflammatory indices between IGP and healthy pregnancies. 
Methods: Thirty-two IGP and 60 healthy term pregnancies were rec-
ruited. Proteinuria was detected in 24-hours urine sample if proteinu-
ria exceeded 300 mg/day. Platelet and inflammatory indices were ob-
tained and calculated from complete blood count test. The groups 
were compared with respect to participant characteristics, MPV, 
PDW, NLR and PLR. p<0.05 was considered statistically significant. 
Results: : There was no significant difference among the two groups in 
terms of participant characteristics, pregnancy outcomes. The platelet and 
inflammatory indices were not significantly different between the groups.
Conclusion: Mean platelet volume, PDW, NLR and PLR were not signifi-
cantly different between healthy and IGP pregnancies. The pathophysiology 
of IGP is still controversial in the literature, but this study showed that inflam-
matory status was not different in IGP pregnancies than healthy pregnancies.
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Introduction
 Gestational proteinuria is diagnosed when the 
amount of protein excretion in urine exceeds 300 mg 
in 24 hours during pregnancy.1 Gestational protei-
nuria may indicate presence of preeclampsia or re-
nal pathologies.2 Approximately 30% of gestational 
proteinuria may be the first sign of preeclampsia.3,4 
Preeclampsia, presents as new onset hypertension 
with proteinuria or end-organ dysfunction after 20 
weeks of gestation with no history of hypertensive 
disease.5 There are several pathogenetic pathways 
under preeclampsia such as immunologic factors, 
genetic factors and inflammation. In the placental 
bed natural killer cells are increased and regula-
tory T cells are decreased.6 With additional placen-
tal hypoxia, trophoblastic necrosis occurs and fetal 
DNA is released to the maternal circulation. These 
factors trigger maternal systemic inflammation.7
 Isolated gestational proteinuria (IGP) is dif-
ferent from preeclampsia and presents as new on-
set gestational proteinuria after 20 weeks of ges-
tation in which the pregnancy is to be completed 
with normal maternal blood pressure and no signs 
of preeclampsia (low platelet count, elevated li-
ver enzymes, blurred vision etc.). To diagnose IGP 
there should be no history of hypertension, diabe-
tes, malignancy, autoimmune or kidney diseases.2 
 Inflammatory and platelet indices are obtai-
ned from complete blood count tests which are wi-
dely performed during pregnancy follow-ups. Pla-
telet indices include mean platelet volume (MPV) 
and platelet volume distribution width (PDW). The-
se indices reflect platelet activation.8 Inflammatory 
indices include neutrophil-lymphocyte ratio and 
platelet-lymphocyte ratio. The two indices change 
under inflammation as under systemic inflammati-
on neutrophilia, lymphopenia and thrombocytosis 
and platelet activation occur. By using aforementi-
oned indices inflammatory status can be revealed.
 This study was designed to investiga-
te whether IGP is also associated with inflam-
mation unlike healthy pregnancies. To achieve 
this, the platelet and inflammatory indices were 
compared between healthy and IGP pregnancies.

Material and Methods
 This study was a retrospective cohort study. 
The study protocol was appropriate to the Declara-
tion of Helsinki, and ethical approval was obtained 
from the Ethical Committee of Kocaeli Derince Edu-
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cation and Research Hospital (Approval Date/Num-
ber: 08.12.2022/136). A total of 92 pregnant women 
age between 18 and 45, with a gestational age at least 
37 weeks were recruited. This study took place in the 
Obstetrics and Gynecology Clinics of Kocaeli Derin-
ce Education and Research Hospital, between June 
2021 and December 2022. The participants of this 
study were singleton pregnant women without any 
known comorbidities who were antenatally followed 
and collected 24-hours urine sample after positive 
proteinuria (+1 and +2) in spot urine test. The study 
group involved 32 pregnant women who were diag-
nosed only with IGP. Isolated gestational proteinuria 
was defined as new onset gestational proteinuria af-
ter 20 weeks of gestation in which the pregnancy is 
to be completed with normal maternal blood pressure 
and no signs and symptoms of preeclampsia during 
pregnancy. These pregnant women had no history of 
hypertension, diabetes, malignancy, autoimmune or 
kidney disease.2  Preeclampsia was diagnosed with 
respect to ACOG criteria.9 All participants were eva-
luated by urine culture. Pregnancies with urinary 
tract infection, multiple pregnancies, preeclamptic 
pregnancies, pregnant women with previous history 
of proteinuria or kidney disease, hypertension, pre-
gestational and gestational diabetes, autoimmune 
disease and current low glomerular filtration rate, 
positive urinary sediment, positive nitrite in spot uri-
ne test were excluded. The control group consisted 
of healthy pregnancies without any comorbidities 
during the same period of participant recruitment. 
The weight and height of the pregnant women were 
recorded for body mass index (BMI) calculation. 
BMI was calculated as weight (kg)/(height 2(m2). 
All of the participants were followed up weekly till 
6 weeks after the delivery. In the postpartum period, 
patients were asked to measure arterial hypertensi-
on twice a day each week, informed and evaluated 
for preeclampsia signs and symptoms to exclude 
postpartum preeclampsia. The patients developing 
preeclampsia were also excluded from this study.
 Maternal venous blood samples obtained 
for complete blood count analysis, kidney functi-
on tests, liver function tests and c-reactive pepti-
de. Blood samples were centrifuged at 3000 RPM 
for 10 minutes, and serum samples were analy-
zed for hemoglobin, white blood cell count, pla-
telet count, platelet distribution width, mean pla-
telet volume, neutrophil count, lymphocyte count, 
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alanine transaminase, aspartate transaminase, cre-
atinine, uric acid, albumin and C-reactive protein.
 The statistical analysis of the study was per-
formed using SPSS 20.0 (IBM, USA). Numerical 
data determined to be normally distributed based on 
the results of Shapiro-Wilk test are given as mean ± 
standard deviation (SD) values, while non-normal-
ly distributed variables are given as median (25th-
75th quartiles, IQR) values. In comparing nume-
rical variables between two groups, the Student’s 
T-test (for those showing a normal distribution) and 
the Mann Whitney-U test (for those not showing a 
normal distribution) were used. Categorical variab-
les were presented as numbers and percentages, and 
comparisons between groups were performed using 
Chi-square and Fisher exact tests. Significance was 
accepted at P < 0.05 (*) for all statistical analyses.

Results
 A total of 92 pregnancies were involved in this 
study. There was no significant difference among the 
two groups in terms of maternal age, gestational age, 
BMI, number of gravida, parity, and abortus (Table 1).

Table 1: Maternal characteristics and pregnancy 
outcomes of the participants.

Pregnancy outcomes did not show a significant dif-
ference in birth weight, gestational age at delivery, 
neonatal intense care unit admission (p=0.463), 
amniotic fluid index at term (p=0.744), deli-
very mode (p=0.295), number of fetal growth re-
tardation or appropriate for gestational age fe-

Data are mean ± standard deviation or median 
(IQR). Abbreviations: BMI: body mass index.

Data are mean ± standard deviation or median 
(IQR). *p<0.05 indicates statistical significance. 
Abbreviations: WBC: White blood cell, PDW: pla-
telet distribution width, MPV: mean platelet vo-
lume, PLT: platelet, PLR: platelet leukocyte ratio 
(platelet count/leukocyte count), NLR: neutrophil 
leukocyte ratio (neutrophil count/leukocyte count), 
N: neutrophil, ALT: alanine aminotransferase, AST: 
aspartate aminotransferase, CRP: C-reactive prote-
in, IQR: interquartile range, SD:standard deviation

Discussion
 This study was designed to compare inf-
lammatory status by using platelet and inflamma-
tory indices between healthy pregnancies and preg-
nancies with isolated gestational proteinuria. To 

tuses (p=0,473 and  p=0,115 respectively).

Table 2: Laboratory results and indices of the par-
ticipants.

There was no significant difference between labora-
tory parameters of two groups except hemoglobin 
and uric acid levels. Platelet indices were not signi-
ficantly different between the groups.
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our knowledge, this was the first study designed to 
evaluate platelet and inflammatory indices in IGP.
 The study and the control groups did not 
differ by means of gestational and maternal age. 
The blood draw period was limited to term preg-
nancy in order to exclude preeclamptic pregnan-
cies. Platelet indices which are mean platelet volu-
me (MPV) and platelet volume distribution width 
(PDW) and inflammatory indices which include 
neutrophil-lymphocyte ratio; and platelet-lympho-
cyte ratio were not significantly different between 
the groups. By this result, we showed that inflam-
matory status was not altered in isolated gestatio-
nal proteinuria with respect to healthy pregnancies. 
 Previous studies by Thalor et al. and Bawo-
re et al. showed that the platelet indices, especi-
ally the MPV and PDW were significantly inc-
reased in preeclampsia.10,11 NLR was found to 
be significantly higher in preeclampsia where-
as PLR was lower in preeclamptic pregnancies.12
Systemic inflammatory response takes place in the 
pathophysiology of preeclampsia and inflamma-
tory and platelet indeces were altered.2 Maynard et 
al. showed that increased placental soluble fms-like 
tyrosine kinase 1 decreased VEGF and PIGF which 
created endothelial dysfunction, oxidative stress and 
inflammation leading to proteinuria and preeclamp-
sia.13 In the prospective study of Holston et al. these 
angiogenic factors were studied in IGP. They have 
concluded that IGP could be defined as mild version 
of preeclampsia.14 They showed IGP was associated 
with lower levels of PIGF and transiently elevated 
soluble fms-like tyrosine kinase and soluble endoglin 
concentrations before the onset of proteinuria.14 Besi-
des, it is known that 30% of isolated gestational pro-
teinuria progresses to preeclampsia.3,4 However, we 
think that isolated gestational proteinuria pregnan-
cies who will have future preeclampsia and will not 
have, are not the same and might have pathophysio-
logical differences underneath. Because in this study, 
IGP pregnant women without preeclampsia progres-
sion, did not have altered inflammatory and platelet 
indices from healthy pregnancies. In addition to this, 
Kattah et al. also hypothesized that IGP should not be 
taken into account as mild preeclampsia because they 
found no association of nulliparity with IGP but it is 
known that preeclampsia is associated with nullipa-
rity.14 Another limitation of the study of Holston was, 
the follow up of pregnant women ended after only 
24 hours after delivery. It was shown that postpartum 

Conclusion
 Mean platelet volume, platelet volume distri-
bution width, neutrophil-lymphocyte ratio; and plate-
let-lymphocyte ratio were not significantly different 
between healthy and IGP pregnancies. The pathophy-
siology of IGP is still controversial in the literature, 
but this study showed that inflammatory status was not 
different in IGP pregnancies than healthy pregnancies. 
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Abstract

Introduction: Necrosis due to ischemia at the distal end of a flap 
is an important problem encountered during flap operations. Se-
veral procedures and drugs including delayed procedures, lee-
ches, and anticoagulants, can be used to maintain flap viability.
Methods: Sixteen rats were randomly divided into two groups of eight: 
the ticagrelor and the control groups. Rats in the ticagrelor group were ad-
ministered ticagrelor diluted with 0.3 mL of saline at a dose of 10 mg/
kg twice a day for 7 days, starting at 2 h preoperatively and 10 h pos-
toperatively, by oral gavage. Similar stress in the control group was in-
duced orally with saline solution at the same time. The results were sta-
tistically analyzed for both clinical and histopathological evaluations.
Results: During the clinical examination, the area of necrosis and the 
entire flap area were measured using transparent acetate paper (grid met-
hod). In the histopathological examination, tissue samples were taken 
from the transition zone between necrotic tissue and intact tissue in the 
flaps of rats sacrificed on the 7th day. There were significant differen-
ces in clinical evaluation. (p<0,05) The mean and SD of necrosis were 
15,65±1,84 cm2 in the control group and 8,59±3,75 cm2 in ticagrelor 
group. There were no significant differences (p>0,05) in the histopatho-
logical examinations; however, compared with the control group, fewer 
inflammatory cells and necrosis were observed in the ticagrelor group.
Conclusion: We found a statistically significant difference in clinical out-
comes with the use of ticagrelor. However, no significant differences were 
found in the histopathological observations. Our results suggest that ti-
cagrelor is effective on survival of skin flaps of rats in clinical evaluation.
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Introduction      

 Flaps are used to repair tissue defects during 
plastic and reconstructive surgeries. When a flap is 
harvested, its circulation is disrupted. Sympathetic in-
nervation is acutely lost, and neurotransmitters that ca-
use vasoconstriction are released spontaneously.1 One 
of the important problems encountered in flap opera-
tions is necrosis due to ischemia at the distal end of 
the flap. In the literature, several procedures and dru-
gs have been shown to maintain flap viability, such as 
delayed procedures, leeches, and anticoagulants.2-6
Ticagrelor is an oral P2Y12 inhibitor that selectively 
and reversibly binds adenozin diphosphate (ADP) 
receptor antagonists on the ADP receptor. It has va-
sodilator, antiplatelet, and antithrombotic effects.7,8 
However, the effect of ticagrelor on random-pat-
tern skin flaps was not investigated. Here, we desig-
ned to examine whether these features of ticagrelor 
have positive effects on the viability of random-pat-
tern skin flaps according to previous studies.9-12 

Material and Methods
 All animal experiments were approved by 
the Institutional Animal Care and Use Commit-
tee (Decision Number: 2016-9-101). Sixteen Wis-
tar albino rats, weighing 200–300 g, were used. The 
rats were randomly divided into two groups of ei-
ght: ticagrelor and control groups. The animals in 
the ticagrelor group were administered ticagrelor 
(Brilinta, AstraZeneca, UK) diluted in 0.3 ml of sa-
line at a dose of 10 mg/kg twice a day for 7 days, 
starting at 2 h preoperatively and 10 h postopera-
tively, by oral gavage. To induce similar stress in 
the animals in the first group, the same volume of 
saline was administered orally at the same time.
 The subjects were anesthetized by admi-
nistering intramuscular ketamine hydrochloride 
(Ketalar, Pfizer) and xylazine hydrochloride (Rom-
pun, Bayer). The surgical field was prepared under 
anesthesia. The rats were placed in a prone posi-
tion. A 3 × 10 cm caudal-based McFarlane flap13 
was planned and elevated from the dorsum of each 
rat. The flap was then adapted to its location using 
a running technique with a 3/0 polyglactin (Vicryl, 
Ethicon) suture not to occur a wound dehiscence.
 The results were examined by clinical evalua-
tion, including planimetric measurement and Image J 
program (USA), and histopathologic evaluation. Sta-
tistical analyses were performed using SPSS softwa-
re version 20.0 (IBM, USA). While performing the 
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data analysis, the Independent 2-group t-test (Stu-
dent’s t-test) was used for the comparison of the 
two groups, and the Mann Whitney-U test was 
used if the prerequisites were met. Categorical 
contents were analyzed with Fisher’s Exact Test 
and Chi-Square test. The rats were sacrificed on 
the 7th day and were photographed at a distance 
of 40 cm. Images were transferred to the Image 
J program. The reason which was chosen the 7th 
day that new anastomoses formed between a flap 
and a recipient site become active from the 5th-
7th day. From the 7th day, there is no increase in 
vascularization.14 It was an enough period for de-
marcation area. The area of necrosis and the en-
tire flap area were measured using a transparent 
acetate paper (grid method). Although all flaps 
were planned to be the same size, the ratio of the 
necrotic area to the flap was used as flap contrac-
tion of each rat may be different during the wound 
healing process. Thus, this ratio was used to avoid 
errors due to contraction during wound healing. 
The percentage values were calculated. (Figure 1)

 Full thickness tissue samples taken from 
the transition zone between necrotic and intact tis-
sue in the flaps of rats sacrificed on the 7th day 
were preserved under appropriate conditions. The 
transition zone was preferred because it has a ten-
dency to necrosis or healing process. Tissue samp-
les were fixed in 10% buffered formalin solution. 
They which were dehydrated by passing through 
graded alcohols were taken into xylene and kept 
until their transparency was completed. After 5 
hours of liquid paraffin infiltration in a 60°C oven 
after clearing, the tissues were embedded in hard 
paraffin blocks. The blocks were kept in the ref-
rigerator at +4°C. Before starting the cutting pro-
cess, 4 μm sections were taken from the blocks, 
which were taken to -18°C, with a microtome. Se-
ctions were stained with Hematoxylin Eosin and 

Figure 1: Clinical Evaluation of The Rats
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Mallory Azan histological stains. The sections were 
stained with Hematoxylin Eosin and Mallory Azan 
histological scales. Polymorphonuclear leukocyte 
and lymphocyte density, edema in the papillary der-
mis, extravasated erythrocytes, and edema in the re-
ticular dermis were evaluated with scores from 0 to 
4 according to their respective quantities. (Table 1)

Table 1: The Histopathologic Evaluation

Results
 Overall, 14 rats survived and were 
evaluated. The groups were evaluated 
both clinical and histopathological results.
Clinical evaluation
 The quantity of necrosis was different during 
the inspection. (Figure 2) Contraction developed in all 
flaps after 7 days postoperatively, and total flap sur-
face area at 7th day between the two groups were sta-
tistically different. (p=0,005) The percentages deter-
mined after data from planimetric measurements and 
Image J program were compared between the ticag-
relor and control groups, and it was found that in the 
ticagrelor group, flap necrosis rates were statistically 
lower than in the control group. (p=0,002) (Table 2)

Table 2: Statistical Analysis of The Clinical Eva-
luation of The Clinical Evaluation 

Histopathological evaluation
 Inflammatory cells and necrosis were obser-
ved less frequently in the ticagrelor-treated group 
than in the control group. (Figure 3) However, no 
significant differences were observed between the 
histopathological scores of the groups. (Table 3)

Table 3. Statistical Analysis of The Histopathologic 
Evaluation

Discussion
 In random pattern skin flaps, the blood supp-
ly is through the superficial plexus, and the flaps can 
be harvested using the 2:1 length:width ratio rule. 
As this ratio increases, the probability of necrosis 
also increases. When necrosis occurs, undesirable 
results, such as additional surgical interventions, 
increased hospital stay, and increased treatment 
costs, are encountered. In this context, it is clinical-
ly important to increase the viable part of the flap 

Figure 2.
a) One of The Control Group Rats at 7th Day.
b) One of The Ticagrelor Group Rats at 7th Day.

Figure 3: Polimorphonuclear Leucoyst Infiltration 
of The Control Group b) Less Intense PMNL Infilt-
ration Was Observed in The Ticagrelor Group .
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by reducing ischemia-reperfusion damage that deve-
lops in the distal part of the random pattern flaps.15,16
 As soon as the flap is harvested, vasoconstric-
tion occurs owing to adrenaline, noradrenaline, throm-
boxane A2, and prostaglandin F2α.17 Afterwards, the 
perfusion of the flap decreases with the cutting of the 
surrounding vessels, and intravascular thrombosis for-
mation increases owing to mechanical damage to the 
vascular endothelium. Platelet aggregation, intravas-
cular thrombosis, and ultimately flap necrosis may oc-
cur in vessels with endothelial damage.7,18 Therefore, 
vasodilators, antithrombotic agents, agents that prevent 
neutrophil aggregation and adhesion, anti-inflamma-
tory agents, and antioxidant agents have been used.19,20
 Ticagrelor is prescribed to reduce the risk of 
first myocardial infarction or stroke in patients with 
coronary artery disease at a high risk for these events, 
such as patients with type 2 diabetes, to reduce the rate 
of thrombotic cardiovascular events in patients with 
acute coronary syndrome, and to reduce the risk of stro-
ke in patients with acute ischemic stroke or high-risk 
transient ischemic attack.21 However, various anticoa-
gulant and antiaggregant agents have been studied to 
increase blood flow in skin flaps and prevent ischemia, 
but no previous study has examined the effect of ticag-
relor in increasing the viability of random pattern flaps.
In our study, the dose of ticagrelor was preferred 
considering the effective doses in studies on the in-
hibition of vascular smooth muscle contraction,22 
protection of the heart from reperfusion injury after 
myocard infarctus,23 and reduction of platelet activa-
tion in diabetic rats.24 However, further research can 
be conducted using variable doses and applications.
 Compared to clopidogrel, ticagrelor has fas-
ter, more potent, and more consistent effects.25 Stu-
dies have also shown that ticagrelor, which increases 
the plasma concentration of adenosine, is superior to 
clopidogrel in preventing no-reflow.26 According to li-
terature, the viability of random skin flaps in rats is 
increased by the use of clopidogrel. 6,27 In our study, 
necrotic area in the ticagrelor group was lower than 
low-molecular weigh heparin, combined therapy 
group and clopidogrel group in the study of Fatemi et 
al.27 Our results showed that ticagrelor had a similar 
effect in improving the viability of random skin flaps.

Conclusion
 We found a statistically significant diffe-
rence in clinical outcomes with the use of ticagre-
lor. However, no significant differences were found 

in the histopathological observations. A limita-
tion of this study is the fact that histopathologi-
cal examination of the transition zone is a sub-
jective. However, further research is required.
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Abstract

Introduction: Our aim in this study is to show how various aspe-
cts of the psychosocial health status and demographic features rela-
te to the development and severity of hyperemesis gravidarum (HG). 
Methods: A total of 100 women before 20 weeks of pregnancy were en-
rolled in a study. The pregnant women were divided into three groups, 
hospitalized hyperemesis gravidarum patients, HG outpatients, and 
control group respectively. Pregnant women were questioned by sca-
les after written consent. These scales were Rosenberg’s self-este-
em scale and multidimensional perceived social support scale and The 
Dyadic Adjustment Scale. SPSS 20.0 software (SPSS Inc., Chicago, 
USA) was used for analyses. Statistical significance was set at p< 0.05. 
Results: Duration of marriage significantly differs between hospitalized HG 
group and the control group (p=0.045), and between the HG group and the cont-
rol group (p=0.006). Parity significantly differs for nulliparity between hospi-
talized HG and nonhospitalized HG groups with the control group. According 
to our data among all parameters, some (age, educational status of women and 
husband, types of family, economic status, previous history of depression, 
planned pregnancy, feeling of anxiety caused by pregnancy, having health in-
surance, working status, anxiety, and depression) were found not to be related 
Conclusion: Our study provides powerful scientific evidence 
of a psychogenic etiology by putting forth that psychological fac-
tors have no effect on the risk of HG.                                   

Correspondence Address: Emek, Namık Kemal Cd. No: 54, 34785 Sancaktepe/İ̇stanbul 34785,
Sancaktepe - Türkiye    Phone: +90 539 723 0853 / e-mail: drdince@yahoo.com

Follow this and additional works at: https://achmedicaljournal.com

Bilge Dogan Taymur1, Guldeniz Toklucu1, Arzu Bilge Tekin1, Osman Samet Gunkaya1, Aysegul Bestel2, 
Niyazi Tug1
1Istanbul Sancaktepe Şehit Profesor Dr. Ilhan Varank Research and Training Hospital Istanbul, Department 
of Obstetrics and Gynecology
2Istanbul Kanuni Sultan Süleyman Training and Research Hospital, University of Health Sciences, Istanbul, 
Department of Obstetrics and Gynecology

RESEARCH ARTICLE

202



Introduction      
 Nausea and vomiting are very common sy-
mptoms (%50-80) in the first trimester of gestation. 
Prolonged and severe nausea and vomiting are called 
hyperemesis gravidarum (HG) .1 HG symptoms can 
affect daily life, working quality, and social interac-
tions.2-3-4 Pregnant women may experience fatigue 
and burden from HG due to its nature, and concerns 
have been expressed about the advent of psychiatric 
disorders at this time of vulnerability.5 Several rese-
arch has stated that HG is predisposed to psychiatric 
illnesses, whereas others have argued that HG itself 
produces symptoms of posttraumatic stress disorder 
(PTSD), depression, and anxiety.6 However, it is unc-
lear whether psychiatric symptoms may also play a 
role in the pathogenesis of HG. Psychological status 
and low social support are commonly unheeded risk 
factors of HG. Psychosocial health is a complex stru-
cture, enclosing psychological and social areas such 
as depression, stress, self-sufficiency, and social sup-
port. It is already known that the prevalence of psy-
chosocial health issues such as depression and anxiety, 
which negatively affect pregnant women and infants, 
rises throughout pregnancy.  Depression prevalen-
ce among pregnant women was reported at 14.9%.7
 Whether depression causes HG, or HG ca-
uses depression is still a controversial issue, and 
studies on this subject are lacking in the literature. 
Evaluating the risk factors and disease etiology for 
women has effects on counseling, particularly for the 
elevated percentage of women that revise reproduc-
tive plans (37%) due to their experiences with HG.8
In this study, we aim to show how various as-
pects of the psychosocial health status and de-
mographic features relate to the develop-
ment and severity of hyperemesis gravidarum.

Material and Methods
 The present study was conducted in the training 
and research hospital, a tertiary care center from May 
2019 to October 2019. The study was approved by the 
local ethics committee (approval number: 2019/56) 
and was performed per the ethical standards descri-
bed in the Declaration of Helsinki. All participants 
signed a written informed consent prior to the study. 
 The women before 20 weeks of pregnancy 
were enrolled in a study. The pregnant women were 
divided into three groups, hospitalized hyperemesis 
gravidarum, HG, and control group respectively. The 
gestational week was decided with an ultrasound and 
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the last menstruation date. If there were more than 7 
days of inconsistency between gestational weeks based 
on crown-rump length (CRL) and last menstrual peri-
od, a gestational week was decided according to CRL. 
 In all groups, the pregnant women’s sociode-
mographic and clinical characteristics such as ages, 
parities, gestational weeks, etc. were questioned 
with a form at the admission to the hospital whet-
her inpatient or outpatient clinics. HG was defined 
as repeated nausea and vomiting in early pregnan-
cy, not due to other causes (e.g., gastroenteritis) 
with any of the following: inpatient admission, day 
stay with IV fluids, or vomiting associated with loss 
of 5% of her weight.9 McCarthy FP, Khashan AS, 
North RA, et al.SCOPE Consortium A prospecti-
ve cohort study investigating associations between 
hyperemesis gravidarum and cognitive, behavio-
ral, and emotional well-being in pregnancy. PLoS 
 One. 2011;6(11):e27678. ). Women with hos-
pitalized HG were considered as severe HG and set out 
as one of the study groups. Women with systemic dise-
ase or psychiatric disorders, antenatal bleeding, fetal 
anomaly, multiple pregnancies, and pregnant women 
with difficulty understanding the questions of scales 
in the present study were excluded from the study.

Measurements:
 Pregnant women were questioned by scales 
after written consent. These scales were Rosenberg’s 
self-esteem scale and multidimensional perceived 
social support scale and Dyadic Adjustment Scale. 
The pregnant women were evaluated by scales about 
the relation between self-esteem, social support, and 
perception of the relationship as a couple with HG.
 The Multidimensional Scale of Perceived So-
cial Support (MSPSS) was originally developed by 
Zimet et al. in 1988.10  The scale Turkish validation 
was conducted and the MSPSS consists of 12 items 
including a subjective evaluation of the sufficiency 
of social support perceived from three sources (fa-
mily, friends, and special person). The higher the sco-
re means the higher the perceived social support.11
 Rosenberg Self-Esteem Scale (RSES) is 
developed to measure self-esteem. The 10-item 
RSE scale is used to assess self-esteem. The inst-
rument was initially created to gauge high school 
students’ self-esteem. Nonetheless, since its crea-
tion, the scale has been applied to a wide range of 
populations, including adults, for which norms are 
available.12 The scale includes 10 items that are 
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rated on a 4-point Likert-type scale. Higher sco-
res correlate to higher levels of self-esteem. The 
Turkish version was validated by Çuhadaroğlu.13
 The Dyadic Adjustment Scale (DAS) assesses 
the quality of relationships as perceived by couples. A 
relationship’s one or both partners may complete the 
32-item DAS rating test, which is written at an eigh-
th-grade reading level.14 This scale was developed in 
1976 by Spanier. Turkish validity and reliability study 
was conducted by Fışıloğlu and Demir in 2000.15
  The DAS is composed of 32 items and 4 
sub-dimensions; dyadic satisfaction, couples com-
mitment, dyadic consensus, dyadic cohesion, and 
dyadic affectional expression respectively. The 
majority of items use a 6-point format, with opti-
ons scored from 0 to 5, ranging from either always 
agree to disagree or all the time to never. The total 
score is the sum of all items, higher scores reflect a 
higher perception of the quality of the relationship.

Statistical Analysis:
 Continuous variables are reported as mean ± 
SD for normally distributed data and median (interqu-
artile range) for skewed continuous data. Categori-
cal variables are declared as numbers (percentages). 
Kruskal-Wallis test and the chi-square test or Fischer’s 
Exact Test were applied to compare continuous and 
categorical data study groups. One-way ANOVA post-
hoc tests were used for subgroup analyses. Normality 
assumption was tested using Shapiro–Wilk test. SPSS 
20.0 software (SPSS Inc., Chicago, USA) was used for 
analyses. Statistical significance was set at p< 0.05.

Results
 The study included a total of 100 pregnant 
women of which 17 pregnant women (17%) were in 
the group with hospitalized HG patients (inpatients), 
46 pregnant women (46%) were in the group with 
nonhospitalized HG (outpatients), and 37 pregnant 
women were formed the control group (37%). The 
sociodemographic and clinical characteristics of the 
study groups were presented in Table 1.

Table 1: Sociodemographic and clinical characteris-
tics of study groups

HG: hyperemesis gravidarum, 
ADuration of marriage significantly differs between 
hospitalized HG group and the control group (p=0.045), 
and between the HG group and the control group 
(p=0.006).
BParity significantly differs for nulliparity between hos-
pitalized HG and HG groups with the control group 
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 The scores of the Dyadic Adjustment Sca-
le with subscales, the Rosenberg Self-Esteem Sca-
le, and the Multidimensional Scale of Perceived 
Social Support with subscales by study groups 
of pregnant women were presented in Table 2.

Discussion
 The health problems that HG patients experien-
ce throughout pregnancy and because of their quality 
of life may be a factor in their psychiatric problems. 
 In the current study, sociodemographic cha-

Psychiatric demographic factors in hyperemesis gravidarum

Tablo 2: The scores of the Dyadic Adjustment Scale 
with subscales, Rosenberg Self-Esteem Scale, and the 
Multidimensional Scale of Perceived Social Support 
with subscales by study groups of pregnant women

HG: Hyperemesis gravidarum, SD: standard deviation

 Due to our data among all parameters; age, 
educational status of the woman and her husband, ty-
pes of families, economic status, previous history of 
depression, planned pregnancy, the feeling of anxiety 
caused by pregnancy, having health insurance, wor-
king status, anxiety, and depression were found un-
related. Parity and duration of marriage were found 
to be related. Duration of marriage significantly dif-
fers between hospitalized HG group and the cont-
rol group (p=0.045) and between the HG outpatient 
group and the control group (p=0.006). Parity signi-
ficantly differs for nulliparity between hospitalized 
HG and HG outpatient groups with the control group. 

racteristics and self-esteem, perception of social 
support, and couple relations were investigated with 
regard to effects on the HG. According to our data 
among all parameters, some (age, educational status 
of women and husbands, types of families, econo-
mic status, previous history of depression, planned 
pregnancy, feeling of anxiety caused by pregnancy, 
having health insurance, working status, anxiety, and 
depression) were found unrelated, whereas others 
(parity, duration of marriage) were found related. 
 The individual’s degree of confidence was as-
sessed using the Rosenberg Self-Esteem Scale (RSES). 
However, there was no connection between a person’s 
level of confidence and the occurrence or seriousness 
of HG. The Dyadic Adjustment Scale (DAS) measures 
how couples perceive the quality of their relationships. 
In our study when compared, the duration of marriage 
significantly differs between hospitalized HG group 
and the control group (p=0.045), and between the HG 
group and the control group (p=0.006). Parity signi-
ficantly differs for nulliparity between hospitalized 
HG and HG groups with the control group. Anxiety 
and depressive symptoms were not different betwe-
en HG patients and the control group in this study.
 It is well known that parity rises with marital 
longevity. Since nulliparity is a recognized risk factor 
for HG, parity and the length of the marriage may serve 
as dependent variables. Hence, rather than psychologi-
cal issues, the length of the marriage and the number 
of children are more likely to be dependent variables.
 Our study has limitations, especially sin-
ce the number of patients is limited and the sub-
jects are not randomized from the whole po-
pulation of HG sufferers. However, the results 
of this study have inferences for counseling. 
 Shorter overnight sleep durations and seve-
ral daytime dysfunctions were detected, especially 
in the HG group, according to research by Yıldırım 
and colleagues. These outcomes may be a result of 
the mental health conditions of the individuals or 
their symptoms of nausea and vomiting.16  In a study 
done in 2017, it is shown that not only depression but 
also anxiety disorders were more common among 
patients with HG compared to the control group.17 
 Most women with HG have no psychological 
diagnoses before HG development during pregnancy. 
The etiology of HG is unknown and studies still fo-
cus on psychiatric causes although the fact that this 
hypothesis has never been scientifically proven and 
most studies refute it.18 In a study made in 2021, 60 
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pregnant women diagnosed with HG in the first tri-
mester of their pregnancies, and 97 healthy pregnant 
women with characteristic features as the HG group 
were compared in terms of psychological resilien-
ce and anxiety levels. They detected no significant 
differences between the groups in terms of anxiety 
levels. Psychological resilience was measured using 
the Resilience Scale for Adults, and there was a sig-
nificant difference between the groups.19 Simpson et 
al. Found that pregnant women with HG scored sig-
nificantly higher on the scales related to conversion 
disorder (p values <0.01) than did a control group. 
But there were no significant differences among HG 
women and the control group after their pregnancy.20 
D’Orazio et al. did not find any evidence for a ps-
ychosomatic etiology and association between HG 
and personality. Based on the findings of this pilot 
investigation, pregnant women with mild to modera-
te levels of NVP are no more likely than those wit-
hout it to experience higher psychiatric problems. 
On the other hand, in terms of personality and psy-
chological traits, women with HG were comparab-
le to pregnant women with normal levels of NVP.21
 There are no factors that have been clearly de-
fined to increase the risk of HG including depression 
and anxiety symptoms. The Depression scale is high 
in women with HG and it is still a matter of debate 
which is the cause and which is the result.  Unfortu-
nately, an emphasis has been placed on the theory of 
psychiatry as the etiological factor of HG in the past, 
which was not supported very much by the current li-
terature. Psychiatric disorders HG patients experien-
ce could be a result of HG’s complicated pregnancy. 
The psychological theory that describes the pathoge-
nesis of HG puts forward that the presence of conver-
sion or somatization disorder or a patient’s exagge-
rated response to stress can cause HG.17 Although it 
is incorrectly assumed that emotional anguish causes 
HG, it is secondary to the extreme pain that it causes.22
 In a study by Magtira et al., the psychological 
sequelae related to HG are found to be presumably the 
outcome of physical symptoms such as severe nausea 
and vomiting, medication, and hospitalization, and 
probably have no role in the etiology of the disease.8 
 In our study, we haven’t found evidence to 
support that HG may have psychogenic etiology. Alt-
hough the etiology of HG is not fully defined, we 
believe that physiological and genetic aspects may 
be more thoroughly identified. In this context, it may 
be more useful to conduct research in this direction.

Conclusion
 In our study, we concluded that the duration 
of marriage reduces the risk of developing HG. Parity 
which is a known risk factor of HG increases with 
the duration of the marriage. The healthcare provider 
needs to understand the etiology of HG and it has 
effects on counseling. The effect of genetic factors 
in HG is becoming more and more clear It became 
more and more apparent that there is a genetic com-
ponent of HG.23 HG is not an enough studied con-
dition of enough pregnancy that causes both short-
term maternal physical and mental health problems. 
Besides, it may potentially result in lifetime effects 
on the fetus.24 Considering this situation, analysis and 
prevention of HG etiological risk factors are impor-
tant. According to the analysis we conducted and the 
conclusion we came to; although mistakenly belie-
ved to be the root of HG, depression and anxiety are 
secondary to the extreme misery induced by the con-
dition. Our study provides powerful scientific evi-
dence of a psychogenic etiology by putting forth that 
psychological factors do not affect the risk of HG.
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Abstract

Introduction: The aim of this study is to evaluate 112 
emergency ambulance calls made from primary healthcare institutions and 
to determine the reasons for patient referrals, the most frequent (pre)di-
agnoses they received according to age groups, and the frequency of en-
counters with these patients. Additionally, the study aims to identify which 
topics should carry more weight in family medicine specialty education 
and in-service training for individuals working in family health centers.
Methods: Our study is a retrospective cross-sectional and descriptive study. 
Between November 2018 and November 2019, we retrospectively reviewed 
112 emergency ambulance requests from family health centers in Ankara 
using the 112 command and control center archive records of the relevant pa-
tients. A total of 1829 calls were evaluated. Various parameters such as age, 
gender, vital signs, urban/rural case status, reason for the call, type of call ter-
mination, the ICD-10 diagnostic code, and ambulance type were analyzed.
Results: Among the patients, 45.54% were female. The mean patient age 
was 47.31±24.62 years. The most frequent triage code assigned to patients 
was code yellow, accounting for 46.36% of cases. While 33.95% of patients 
were referred due to cardiovascular diseases, 12.52% for trauma, 7.22% 
for gastrointestinal diseases, and 6.62% for pulmonary diseases. Trauma 
and fever were more prominent in pediatric cases. Among diagnoses in the 
geriatric age group, vertigo was identified as one of the top five diagnoses.
Conclusion: Medical reasons constituted the most common causes 
for 112 emergency ambulance requests, and the primary method of re-
solution by 112 teams was hospital transfer. Through this study, we 
identified the primary care physician’s most frequent involvement in 
emergency case management and areas where they require assistan-
ce. A majority of the relevant cases were assigned code yellow, indi-
cating that reinforcing family health centers could provide a solution to 
alleviate unnecessary patient overcrowding in emergency departments.
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Introduction      
 Family physicians constitute the first point of 
medical contact to the health system; provide an open 
and unrestricted access to those who wish to receive 
services; deal with all health problems regardless of 
age, gender or any other characteristic of the individu-
al; and manage acute and chronic health problems of 
patients simultaneously.1 Individuals apply to FHCs 
(Family Health Centers) at a time when their ailments 
have not yet been defined and differentiated. Family 
medicine specialists identify diseases with their 
unique problem-solving skills and perform important 
services in its management and coordination.1 For 
this reason, rotations in the curriculum of family me-
dicine specialty training are important.2 During these 
rotations, trainees are taught when and how much in-
tervention should be made in various diseases, how to 
detect emergency situations and when they should be 
referred. With this study, it is aimed to make impor-
tant determinations about which subjects should be 
included more in the current curriculum in rotations 
of family medicine specialty education and in emer-
gency situations. As a matter of fact, there is not a suf-
ficient number of studies in the literature on the disea-
ses for which patients are mostly referred from family 
health centers by 112 Emergency Ambulance service. 
 Based on this need, in our study, it was aimed 
to evaluate 112 emergency ambulance calls made 
from all Family Health Centers in Ankara, the ca-
pital of Turkiye, within a year and to determine the 
patients referred by 112 emergency ambulance as a 
result of these calls, the reasons for referral, the age 
groups in which the first interventions were made and 
how often they were referred due to which problems. 

Material and Methods
 Our study is a retrospective cross-sectional 
and descriptive study. We retrospectively screened 112 
emergency ambulance requests (n:1829) from all fa-
mily health centers (n:345) in Ankara between Novem-
ber 1, 2018 and November 1, 2019 from the archival 
records of the relevant patients on a case-by-case ba-
sis. Records before the Covid 19 pandemic period was 
chosen in the hopes to reflect more accurate social data. 
 Our study was based on calls made from all 
family health centers in the capital city within one 
year between the relevant dates and the records kept 
by the 112 Command and Control Center through 
the relevant teams of all patients who were evalua-
ted, referred or intervened through 112 Emergency 
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Health Services. All age groups were included in the 
study, and cases outside the province of Ankara and 
patients who did not receive 112 Emergency Ambu-
lance Health Service were excluded from the study. 
Data Collection Tools
 Some parameters such as age, gender, vital 
signs (consciousness, pupils, respiration, skin, pul-
se), urban/rural case status, reason for the call, the 
way it was terminated, prediagnosis(es) received 
(ICD10 diagnostic and superdiagnostic codes and 
names), type of the ambulance sent were analyzed. 
Statistical Analysis
 Among the descriptive statistical data, continu-
ous variables were expressed as mean ± standard devia-
tion and discrete data were expressed as number and %. 
SPSS 23 package program was used in the evaluations.
Research Authorization
 The relevant records were anonymized by 
numbering the patients without including personal 
records. Ethics committee approval was obtained 
from the local ethics committee, and research per-
mission was obtained from the relevant institution.
Results
 In this study, a total of 1829 calls made by 
family physicians working in primary health care 
organizations in Ankara province were evalua-
ted. While 43.63% (n=798) were male and 45.54% 
(n=833) were female, 10.83% (n=198) of the pa-
tients who received 112 emergency ambulance 
calls did not have their gender specified in the 
records. Of the patients, 25.97% (n=475) were over 
the age of 65, 48.11% (n=880) were between the 
ages of 18-64, and 15.09% (n: 276) were under the 
age of 18. The age of 10.83% (n=198) of the patients 
was not recorded and the mean age of the patients 
was 47.31±24.62 (minimum: 1; maximum: 96). 
 When the locations of the family health 
centers where the calls were made were exami-
ned, it was seen that the most frequent applicati-
on was from Keçiören district, which is located in 
the center of the capital city, with 15.58% (n=285) 
and the least application was from Güdül district, 
which is located in a rural area, with 0.05% (n=1). 
 Regarding the vehicles that responded to 
the calls, 98.57% (n=1803) were panel-type ambu-
lances, followed by 0.87% (n=16) snow-tracked 
ambulances, 0.16% (n=3) intensive care ambulan-
ces or obese patient panel vans, 0.16% (n=3) pa-
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nel vans with four stretchers and 0.05% (n=1) mo-
torcycle ambulances. While 97% (n=1775) of all 
calls were command-approved, 3% (n=54) were 
from 112 Emergency Health Stations that can work 
integrated with family health centers without com-
mand approval. While 57.30% (n=1048) of the app-
lications were within the 112 teams’ own regions, 
42.59% (n=779) were outside their own regions. 
 Table 1 shows the data that the rea-
sons of the calls were recorded in general and 
not on a diagnostic basis. The most common re-
ason for emergency calls was medical reasons 
(84.53%, n=1546), followed by “other accidents”.

 Detailed information on how 112 emer-
gency ambulance calls made by family physici-
ans working in primary healthcare organizations 
were finalized by 112 teams is given in Table 2. 

Table 2: The manner in which 112 emergency am-
bulance calls made by family physicians working in 
primary care are concluded by 112 units

Table 1: Main reasons for 112 emergency ambulance 
request calls made by family physicians working in 
primary healthcare 

Table 3: Classification of cases called for 112 emer-
gency ambulance by family physicians working 
in primary health care according to ICD diagnosis 
types

ACH Medical Journal

While the most common type of finalization was 
“transfer”, it was also found that the reasons such as 
“need for intensive care, lack of free space, need for 
medical equipment, need for specialist physicians, pa-
tient request, need for advanced specialized physici-
ans” were shown in the detailed information recorded.
 When the classification of all cases for which 
112 emergency ambulance calls were made by family 
physicians working in primary health care organizati-
ons according to ICD diagnosis type, it was seen that 
CVS (Cardio-Vascular System) diseases were the most 
common with 33.95% (n=621). The lowest number of 
cases was found to be electric shock with 0.11% (n=2). 
Table 3 shows the classification of cases ac-
cording to ICD diagnosis types in detail.

 In addition, 46.36% (n=848) of the cases were 
given code yellow, while 4 cases were given code bla-
ck by 112 teams. While 69.38% (n=1269) of the cases 
were found to be conscious, 0.71% (n=13) were found 
to be completely unconscious. The details of triage and 
vital status of the examined cases are given in Table 4.
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Discussion
 With our study, we determined the reasons 
for referral of patients who were referred through 
112 Emergency Health Services from all Family 
Health Centers providing primary health care ser-
vices in a capital city within a year, the age groups 
for which problems they were referred, the frequ-
ency of acute problems encountered, and the issues 
that they had difficulty in managing alone in terms 
of diagnosis, treatment or follow-up in primary care.  
 In our study, when we looked at the main rea-
sons for getting calls, medical reasons were 84.53%, 
other accidents (other than traffic accidents) were 
9.02%, and traffic accidents were 1.64%. In a the-
sis study, 112 diagnoses were evaluated and it was 
observed that the first rank was medical problems 
with 59.5%, the second rank was falls and occupa-
tional accidents involving falls with 23.2%, and the 
third rank was traffic accidents and multitrauma ca-
ses with 17.3%.3 In a study conducted by Oktay et al. 
it was shown that the most frequent 112 calls were 
medical (57.5%), the second most common was traf-
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Table 5: Distribution of ICD diagnoses by age 
groups (Top 5 most common diagnoses) and level of 
competency in specialty curricula 

*CVS: Cardiovascular system, GIS: Gastrointestinal system
**Diagnoses in equal proportions are also shown
***Four levels are defined for speciality competencies:  
1: It refers to the level of having knowledge about how the initiative is carried 
out and being able to make explanations when necessary.   
2: Refers to the level of being able to perform this intervention in an emergen-
cy, under guidance or instruction, or under supervision and control.
3: It refers to the level of being able to apply the intervention in uncomplicated, 
common, typical cases. 
4: Refers to the level of ability to perform interventions in all types of cases, 
whether complex or not.

Table 4: Some examination results of 112 Emergen-
cy Ambulance Calls by family physicians working 
in primary health care organizations

 In addition, ICD diagnosis types were 
also determined according to age groups and the 
first five diagnoses among the most frequent-
ly diagnosed diseases are summarized in Table 5. 
In addition, the listed practice competencies 
expected to be acquired by the specialist physici-
an and other complementary “core competencies” 
acquired during his/her education as specified in 
the Core Curriculum of Family Medicine Residen-
cy Training of the Board of Medical Specialization 
Curriculum Formation and Standard Setting System 
(TUKMOS) were defined as four levels.2 The dist-
ribution of the relevant diagnostic codes according 
to the levels specified in the explanations section of 
Table 5 is also given. Accordingly, while the most 
common diagnostic code in children was “Trauma”, 
it was determined that “CVS diseases” were the most 
common diagnostic code in adult age groups, and 
the competency level of both diagnostic codes was 
determined as 3 (refers to the level of applying in-
tervention in non-complex, common typical cases). 
Here, while the competency of “Soft Tissue Trauma” is 
expected to be possessed by the specialist physician 

with a competency level of 3, it was also determined 
that it is specified as 2 competency levels under the 
sub-competency title of “Initial Assessment and 
Stabilization of Trauma Pa-
tient” in the relevant curriculum.
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fic accidents (21.6%) and the third most common 
was other accidents (7.56%).4 In a study conduc-
ted by Özata et al. the reasons for admission to 112 
Emergency Department were investigated and it was 
shown that the most common reason for admission 
was medical with a rate of 70%.5 When we looked 
at the results, a similar result was obtained with our 
study, and it was observed that access to 112 Emer-
gency Health Services was mostly for medical rea-
sons. The fact that medical reasons are more frequent 
in FHCs can be explained by the fact that the num-
ber of chronic diseases increases with age in the area 
where the study was conducted, and the possibility 
of emergencies caused by these diseases increases. 
 In our study, patients were referred for CVS 
diseases, trauma, gastrointestinal, pulmonary and 
neurological reasons, respectively. In another study 
examining the factors affecting the practices of pri-
mary care physicians regarding emergencies, it was 
reported that approximately 62% of the participants 
felt that CVS and central nervous system emergency 
management should preferably be given as applied 
training in the emergency department of the hospi-
tal.6 This study and our study show us once again the 
importance of Emergency and Cardiology rotations, 
which are mandatory in the curriculum of family me-
dicine specialty training. In these rotations, the ne-
cessity of intensifying trainings especially on the ma-
nagement of CVS diseases in primary care has been 
revealed. After CVS diseases, it has been determined 
that trauma patients are referred the most, especial-
ly in the pediatric age group, and it is important that 
the management of trauma patients in primary care 
in family medicine specialization training is cove-
red during the Emergency rotation in order to train 
competent family medicine specialists in this field. 
 In our study, almost half of the patients were 
given a yellow code, more than one third were given 
a green code, and very few were given a red or black 
code in 112 ambulance triage. In another study, when 
the triage codes of patients admitted to the pediatric 
emergency department were examined, it was found 
that 62.3% (n=498) of the codes were green, 35.6% 
(n=285) were yellow, 0.8% (n=6) were red and 1.4% 
(n=11) were forensic, which shows us that emergency 
departments are used unnecessarily with undifferen-
tiated patients.7 The fact that code green was lower 
than code yellow in our study shows that family phy-
sicians have an important role in reducing unneces-
sary visits to the emergency department. However, 

code green having a significant rate suggests that it 
would be appropriate to strengthen the primary he-
alth care system (education, facilities, etc.). In a study 
conducted by Edirne et al. 22.1% of the patients ad-
mitted to the emergency department had applied to 
a family health center before coming to the emer-
gency department.8 The most common reasons for 
presentation were related to the digestive system, 
nervous system and musculoskeletal system (27.7%, 
24.6% and 11.0%, respectively).8 In a thesis study, 
it was observed that 42.3% of the patients consulted 
the family physician before going to the pediatric 
emergency department and 27.4% of the patients who 
applied to the pediatric emergency department were 
referred by the family physician. In the same study, 
when the reasons for presentation to the pediatric 
emergency department were evaluated on the basis of 
ICD diagnostic codes, it was observed that 41.5% of 
the patients received a diagnostic code of J (respira-
tory system diseases) and 39.5% received a diagnos-
tic code of R (symptoms and abnormal clinical and 
laboratory findings)7. In a study by Afilalo et al. it was 
stated that 75% of semi-urgent and 70% of non-ur-
gent patients admitted to the Emergency Department 
were followed up by the physician in charge of pri-
mary health care. In the same study, 22% of non-ur-
gent patients and 27% of semi-urgent patients had 
consulted a primary care physician before presenting 
to the Emergency Department. In this study, accessi-
bility was found to be the reason for the low number 
of applications to primary health care providers in 
32%, perception of need in 22%, referral/follow-up 
to the Emergency Department in 20%, familiarity 
with the Emergency Department in 11%, trust in the 
Emergency Department in 7%, and the reason was 
not clear in 7%.9 Studies showing that patients apply 
to FHCs before coming to the emergency department 
reveal an important situation. It indicates that a strong 
primary healthcare service provision will increase the 
functionality and efficiency of the healthcare system. 
As more opportunities for diagnosis and treatment 
are provided for patients who apply to FHCs, the 
rate of emergency department visits will decrease. 
In our study, more than half of the pediatric patients 
referred by 112 Emergency Service ambulance from 
FHCs were due to trauma, neurological causes and 
GIS (Gastrointestinal System) diseases. While fever 
was the fourth most common reason, CVS diseases 
and respiratory system diseases were the fifth most 
common reasons for referral. When our study and the 
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studies in the literature are evaluated together, pa-
tients frequently apply to FHC; the fact that primary 
health care is easily accessible and that family me-
dicine specialists provide comprehensive and con-
tinuous health care services to each individual wit-
hout discriminating age, gender and disease makes 
family medicine specialists the first physicians to 
whom patients apply. It is important to strengthen the 
physicians working in FHCs on CVS diseases, GIS 
diseases, neurological diseases and respiratory system 
diseases. Primary care physicians should also be infor-
med about the management of trauma patients for all 
patients, especially pediatric patients. In our study, pe-
diatric patients were mostly referred for trauma. Trau-
ma was followed by neurologic diseases, GIS diseases, 
fever, CVS diseases and respiratory system diseases. 
 In our study, when referrals were evaluated 
according to the age group of the cases, patients over 
the age of 65 were referred 52.00% for CVS diseases 
and 10.95% for respiratory system diseases, patients 
between the ages of 18-64 were referred 39.77% for 
CVS diseases and 11.59% for trauma, and patients 
under the age of 18 were referred 29.35% for trauma. 
While it was found that trauma and symptoms such as 
fever were more prominent in pediatric cases, it was 
found that vertigo was among the first five diagnoses 
in addition to the geriatric age group diagnoses, but it 
was observed that there was no competency level to 
be acquired for this disease in the curriculum of family 
medicine specialty training.2 In a thesis study, 112 di-
agnoses were evaluated, and it was observed that pa-
tients over the age of 18 were mostly diagnosed with 
CVS diseases at a rate of 24.2%, falls or occupational 
accidents at a rate of 18%, and falls at a rate of 52% 
in patients under the age of 18.3 Similar results were 
observed in our study, and it was found that patients 
under the age of 18 were more likely to be diagnosed 
with trauma, falls or other accidents, whereas patients 
over the age of 18 were more likely to be diagnosed 
with CVS diseases. Diagnoses of chronic diseases 
increase with advancing age. One of the most com-
mon chronic diseases is CVS diseases. As a matter of 
fact, according to the data of the Republic of Türkiye 
Ministry of Health Health Statistics Yearbook 2021, 
Ischemic Heart Disease ranks first among the Top 10 
causes of YLL (Years of Life Lost) in 2019, and when 
the years 2002 and 2019 are compared, it is seen that 
this situation has an increasing trend.10 Again, in our 
study, when evaluated separately in patients over 65 
years of age, we see that the rate of diagnosis of CVS 

Conclusion
 According to our study, 112 emergency am-
bulance was requested from FHCs for patients of 
all age groups mostly due to CVS diseases, trauma, 
GIS diseases, respiratory system diseases and neuro-
logical diseases, and it was determined that these 
patients were mostly referred. When the reasons for 
112 emergency ambulance calls for patients under 
18 years of age were evaluated, trauma, neurological 
diseases, GIS diseases, fever, CVS diseases and res-
piratory system diseases were observed respectively. 

diseases is 52% and is higher than in other age groups. 
In a study by Dündar et al. evaluating the use of the 
Emergency Department in the age group of 65 years 
and older, it was found that the most common rea-
son for presentation was cardiac diseases (40.5%).11 
When this study and our study are evaluated, the fact 
that admissions due to CVS diseases in the age group 
of 65 years and over are at the first frequency reveals 
the importance of follow-up and treatment of CVS 
diseases in this age group. At this point, person-cen-
tered care, which is one of the core competencies of 
family medicine specialty, comes to the fore, and 
longitudinal approach to patients and ensuring con-
tinuity in care gain importance.1 For healthy aging of 
patients, the importance of periodic health follow-ups 
in family medicine specialty education is once aga-
in seen. For this purpose, Geriatric Monitoring and 
Evaluation was addressed as a separate topic within 
the framework of the Disease Management Platform 
(DMP) in FHCs in Turkiye and it was aimed to fol-
low up each geriatric patient.12 Recently, a center un-
der the name of “YAŞAM” (LIFE) has been designed 
to ensure the healthy aging of the geriatric populati-
on. LIFE is planned to be situated in various regions 
integrated with the Geriatrics and Home Health Ser-
vices department of hospitals.13 All these contribute 
to ensuring more careful follow-up of this age group.
Limitations of the Research
 The lack of sub-heading details of ICD 
diagnostic codes may have caused some data to be 
lost. 112 ambulance archive records may have cau-
sed incomplete information based on records in this 
study. The registration information of the relevant 
patients in the FHCs was not accessed and conduc-
ting the study only through 112 ambulance records 
may have caused possible data losses or inaccuracies 
due to the lack of data reliability, i.e. confirmation.
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 When the emergency triage codes of the 
cases in our study were evaluated, it was determi-
ned that 112 emergency ambulance was requested 
mostly for patients with yellow code, that is, uns-
table patients. The fact that the majority of the cases 
from family health centers were patients with Yel-
low and Red codes showed us that 112 emergency 
ambulance health service was used appropriately. 
 The contribution of family physicians to 
emergency health services is very important. When 
primary health care services are strengthened and 
patients’ use of primary health care services is incre-
ased, it is predicted that the rate of emergency room 
visits can be reduced. Reducing unnecessary visits to 
emergency departments is of vital importance for truly 
emergency patients. In this regard, FHCs are expec-
ted to assume an important role and family medicine 
specialists should be more competent in the identified 
emergency case management issues. Family Medici-
ne specialty training is an important and good oppor-
tunity for physicians to update their knowledge on 
needed topics. With an improved curriculum, it will 
be possible for family physicians to become more 
competent, and we think that this will further incre-
ase professional satisfaction and prestige, which are 
stated as the reasons for choosing family medicine.14
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Abstract

Introduction:  This study aimed to determine the prevalence of chromosomal 
anomalies in fetuses with isolated and non-isolated aberrant right subclavian 
artery (ARSA) and to evaluate its association with other congenital anomalies.
Methods: From 1 June 2021 to 1 June 2023, 47 ARSA cases were di-
agnosed by prenatal ultrasound in our hospital. The fetuses were divi-
ded into isolated ARSA group and non-isolated ARSA group. Among 
the 47 fetuses, 15 were characterized in the isolated group and 32 with 
combined other ultrasonic abnormalities in the non-isolated group. 
General information, ultrasound presentation, chromosomal findin-
gs, and birth and pregnancy outcomes were reviewed retrospectively.
Results: In the non-isolated ARSA group, 17 cases (53,1%, 17/32) were as-
sociated with congenital heart defects, and 8 cases (25 %, 8/32) were associ-
ated with extracardiac abnormalities. Chromosome karyotype analysis was 
performed successfully with all 23 samples, and a total of 8 abnormalities (17 
%, 8/47) were detected, including 7 cases of trisomy 21, and 1 case of trisomy 
18. Single-nucleotide polymorphism array was performed in these 5 cases. 
Microdeletion was detected in four cases, but one of the arrays was reported 
normal. Using SNP-array and karyotype analysis in fetuses with ARSA, 
the total chromosomal anomaly detection rate was found 25.5 % (12/47).
Conclusion: The most common malformation accompanying ARSA 
is cardiac abnormality. Isolated ARSA has a low risk of chromoso-
mal abnormalities, so invasive chromosomal testing is not recom-
mended. Non-isolated ARSA has a high incidence of chromoso-
mal abnormalities, so early karyotyping should be recommended.
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Introduction      
 Aberrant right subclavian artery (ARSA) is a 
congenital anomaly of the aortic arch that can be seen 
in approximately 2 % of healthy individuals.1,2 ARSA 
may be part of a complex heart malformation or gene-
tic syndrome or a normal vascular variation. Normally, 
the right subclavian artery arises from the brachiocep-
halic trunk. In contrast, ARSA originates superior part 
of the descending aorta and distal to the left subclavi-
an artery. ARSA becomes the last branch of the aortic 
arch and passes behind the esophagus and trachea to 
the right arm. The aberrant artery forms a U-shaped 
loop with the descending aorta. Due to this structural 
anatomical difference, ARSA may press on the neigh-
boring structures of the trachea and esophagus in new-
borns or infancy, and may cause many symptoms inc-
luding dysphagia, respiratory distress, and stridor.3,4
 Owing to the advances in prenatal ultrasound 
diagnosis techniques employed, an increasing num-
ber of fetal structural malformations are being di-
agnosed. These advances can help clinicians create 
effective diagnosis and treatment plans, reduce ad-
verse pregnancy outcomes, and prevent birth defe-
cts.5  Fetuses with ARSA are at high risk for triso-
mies and copy number variation (CNV) and prenatal 
ultrasound can accurately diagnose fetal ARSA.6, 7, 8 
In this study, we aimed to analyze and provide in-
formation on the relationship between genetic etio-
logy, postnatal outcomes, and prognosis of ARSA 
associated with isolated and/or complex anomalies.
Material and Methods
 Clinical data for patients who presented to 
the Turkish Ministry of Health Ankara Bilkent City 
Hospital at the Perinatology Clinic with ARSA du-
ring ultrasound examination between 1 June 2021 
and 1 June 2023 were evaluated retrospectively. 
The present study protocol was approved by the 
institutional ethics committee in suitability with the 
principles of the Declaration of Helsinki and appro-
ved by Ankara City Hospital Clinical Ethics Com-
mittee (Date: 21-06-2023, Number: E2-23-4352).
Pregnant women with multiple pregnancies, and pe-
rinatal outcomes unknown were excluded from the 
study. After the participants signed the informed con-
sent form, chorion villus sampling, amniotic fluid, 
or cord blood was collected for karyotype analysis 
and/or single nucleotide polymorphism (SNP) array 
based on different gestational weeks. Prenatal other 
cardiac and/or other ultrasound abnormalities in fe-
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tuses were collected. The cases were divided into the 
isolated ARSA group (n=15 cases) and the non-iso-
lated ARSA (ARSA combined with other ultrasonic 
abnormalities) group (n=32 cases).  All ultrasonog-
raphic measurements were performed by at least 
two perinatologists while the patient was looking. 
Fetal ultrasonography examination of all partici-
pants was evaluated using Voluson E10 (GE Medi-
cal Systems) ultrasonography device and a 3.5 MHz 
convex transducer (GE C2-9-D) transabdominal 
probe was used for the measurements. Evaluations 
were carried out in accordance with practice guide-
lines.9,10  ARSA leaves the descending aorta, the jun-
ction of the aortic arch and the ductal arch, passes 
between the trachea and the vertebrae, and extends 
towards the right shoulder. Ultrasonic view of fetal 
ARSA is shown in Figure 1. Pregnancy outcome and 
postnatal development of all cases with ARSA were 
followed from hospital records and/or by telephone.

Statistical analysis
 Statistical analyses were conducted using the 
Statistical Package for the Social Sciences (SPSS v. 25, 
IBM, SPSS for Windows, NY: IBM Corp.). Categorical 
variables are presented in numbered and percentages.

Results
 The fetuses were divided into isola-
ted ARSA group and non-isolated ARSA group. 
Among the 47 fetuses, 15 were characterized in 
the isolated group and 32 with combined other ult-

Figure 1. Ultrasound View of Fetal ARSA
Abbreviations: ARSA, aberrant right subclavian 
artery; MPA, main pulmonary artery; ARCH,  
aortic arch; T, trachea.



ACH Medical Journal

217

Table 1. Fetuses with non-isolated ARSA (n=32)

Abbreviations: ARSA, aberrant right subclavi-
an artery; AVSD, atrioventricular septal defe-
ct; DORV, double outlet right ventricle; HLHS, 
hypoplastic left heart syndrome; CPAM, con-
genital pulmonary airway malformation.

rasonic abnormalities in the non-isolated group.
 In the non-isolated group, 17 cases (53,1%, 
17/32) were associated with congenital heart defe-
cts, and ARSA.8 cases (25 %, 8/32) were associa-
ted with extracardiac abnormalities. Fetuses with 
extracardiac anomalies were associated with diaph-
ragmatic hernia in 3 cases, congenital pulmonary 
airway malformation (CPAM) in 1 case, eosopha-
geal atresia in 1 case, corpus callosum agenesia in 
1 case, hypospadias and crossed fused renal ectopia 
in 1 case, and gastrointestinal duplication cyst in 1 
case. It was together with other ultrasonographic soft 
markers in 7 cases (21.8 %, 7/32). The most com-
mon anomaly in fetuses with congenital heart defects 
is ventricular septal defect (14.8 %, 7/47) (Table 1).
 In the non-isolated group, 6 patients terminated 

Table 2. Karyotype analysis detected in fetus with 
ARSA

Abbreviations: CNV, copy number variant; ARSA, 
aberrant right subclavian artery; TOP, terminati-
on of pregnancy; SNP, single nucleotide polymorp-
hism; NCK, Normal Constitutional Karyotype.

the pregnancy. Pregnant women numbered 1 and 11 
shown in Table 2, gestational week at birth was 31 and 
34 weeks of gestation, respectively. Other pregnant 
women’s gestational week at birth were at the term, 
and the primary cesarean section rate was 25% (8/32). 
On the other hand, the gestational week at birth of all 
pregnant women in the isolated group was at term, 
and the primary cesarean section rate was 26% (4/15).
 Chromosome karyotype analysis was perfor-
med successfully with all 23 samples, and a total of 8 
abnormalities (17 %, 8/47) were detected, including 7 
cases of trisomy 21, and 1 case of trisomy 18 (Table 2). 
 Normal chromosomal karyotype analysis was 
reported in 12 cases in the non-isolated group. SNP 
array was performed for 5 of these fetuses. 22q11.2 
deletion was reported for 3 cases (3/5), 11q24.2q25 
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deletion was reported for 1 (1/5) case and normal ar-
ray was reported normal for 1 (1/5) case (Table 2). 
  In the isolated ARSA group, 3 pregnant wo-
men performed prenatal invasive testing and no ch-
romosomal abnormality was detected (Table 2).
 In the non-isolated case group, 12 preg-
nant women did not have prenatal diagnosis 
tests. No chromosomal anomaly was found in 
any of these 12 cases in postnatal evaluation. 
 Using SNP array and karyotype analysis in fetu-
ses with ARSA, the total chromosomal anomaly detec-
tion rate was found 25.5 % (12/47) as observed (Table 3). 

ARSA and Associated Fetal Anomalies

Table 3. Phenotypic characteristics of 47 fetuses 
with ARSA

Abbreviations:  ARSA, aberrant right su-
bclavian artery;  CNV, copy number vari-
ant;  SNP, single nucleotide polymorphism.

Discussion
 With the development of ultrasound techno-
logy and the improvement in the understanding of 
fetal ARSA, the rate of prenatal detection  is incre-
asing day by day. In some studies, ARSA has been 
closely associated with chromosomal abnormalities, 
and trisomy 21 has been reported in these cases.11,12In 
this study, chromosomal abnormalities were detec-
ted in eight cases by karyotype analysis. However, 
in four cases with ARSA with additional abnormal 
ultrasound findings and no chromosomal abnor-
mality detected, SNP array was used and detected 
microdeletion. Conventional karyotype analysis can 
detect chromosomal fragment abnormalities above 
a certain size, whereas SNP-array sequence can de-
tect smaller and lower copy number abnormalities as 
well as normal copy number abnormalities.13,14 The-
refore, SNP array may provide additional benefits 
and be more advantageous in the etiological detec-
tion of fetuses with isolated or non-isolated ARSA.
 Some researchers have reported cases of tri-
somy 21 in fetuses with isolated ARSA. Therefore, 
they suggest that ultrasound can be used as a soft 
marker for prenatal screening of ARSA fetal chromo-

somal abnormalities and prenatal chromosomal exa-
mination, even if isolated.15,16,17 Conversely, other stu-
dies do not recommend invasive prenatal testing for 
fetuses with isolated ARSA unless accompanied by 
additional ultrasound abnormalities.18 It has been re-
ported in previous studies that the presence of ARSA 
increases the risk of trisomy 21 syndrome.19,20 In this 
study, trisomy 21 syndrome was detected in seven fe-
tuses with ARSA with additional abnormal ultrasound 
findings, consistent with previous studies. Four of the 
fetuses diagnosed with trisomy 21 died due to additio-
nal severe anomalies in the postpartum period. Three 
pregnant women, who were found to have ARSA and 
whose chromosome analysis was reported as trisomy 
21, decided to terminate the pregnancy. In this study, 
trisomy 18 syndrome was detected in one fetus with 
ARSA and additional ultrasound finding such as omp-
halocele, clenched hand, rocker-bottom foot, choroid 
plexus cyst, and  pregnacy was terminated in this case.
 ARSA is also associated with 22q11 de-
letion syndrome .21 The Di-George syndrome is a 
multisystemic condition that features cardiac mal-
formations, velopharyngeal insufficiency, hypopa-
rathyroidism with hypocalcemia, and thymic apla-
sia with immune deficiency .22,23 Three fetuses with 
ARSA were also diagnosed with 22q11.2 in this 
study. There were additional fetal cardiac anoma-
lies in these cases. One pregnant decided to termi-
nate, and one of the fetuses died after delivery. The 
other case with a diagnosis of 22q11.2 and a doub-
le outlet right ventricle additional cardiac anomaly 
continues to be followed up by pediatrics and was 
operated by cardiovascular surgery after delivery.
 11q deletion, also known as Jacobsen synd-
rome, is a disorder of developmental delay, growth 
retardation, thrombocytopenia, dysmorphic features, 
cardiac abnormalities, and other congenital anoma-
lies.24 In our study, 11q24.2q25 deletion was detected 
with SNP array in one case with ARSA, pleural effusi-
on, and ventricular septal defect. Prognosis and gene-
tic counseling were given to the patient in the prenatal 
period and the patient decided to continue the pregnan-
cy. The follow-up continues in the postnatal period.
 Non-invasive prenatal screening tests with a 
high accuracy rate for chromosomal abnormalities can 
be offered as an alternative for patients with abnormal 
ultrasound findings and who do not want to perform 
an invasive test.25 Non-invasive prenatal screening 
test was performed in 5 of 12 cases in the non-isolated 
group, and all of the results were reported as low risk.
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 One study reported that ARSA may be the 
only ultrasound finding in trisomy 21 as well as 
Di-George and Turner syndrome. Therefore, it was 
emphasized that ARSA screening should be a part 
of fetal anatomical evaluation, and standard karyo-
typing and FISH analysis should be recommended 
in patients even with isolated ARSA.26 In our study, 
in isolated group, four patients who did not want to 
perform invasive test had non-invasive prenatal sc-
reening test and the results were reported as low risk. 
Similarly, no abnormal chromosomal anomaly was 
found in the postnatal evaluations of isolated patients.
 Our study also has some limitations. The 
relatively low number of cases can be conside-
red as the main limitation. Mutations in a sing-
le gene can also be the cause underlying ARSA. 
Therefore, in the future, the methodology can 
be improved by adding whole-exome sequen-
cing analysis with multicenter high-case groups.

Conclusion
 ARSA is a common soft ultrasound marker. 
Fetuses with isolated ARSA have a low probability 
of being detected with pathogenic chromosomal kar-
yotype. Conversely, when ARSA is non-isolated and 
observed with other ultrasound abnormalities, the 
risk of pathogenic chromosomal karyotype analysis 
is increased remarkably. It should be informed that 
the possibility of chromosomal anomaly is low in iso-
lated ARSA cases, there may be an abnormal analysis 
result, it is an ultrasonic soft marker, and an invasi-
ve test can be performed if desired. In these cases, 
prenatal genetic counseling and SNP array should 
be recommended to better assess fetal prognosis.
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Abstract

Introduction:  Pregnancy is a physiological process in which the 
need for iron increases. We aimed to compare the effectiveness and 
side effects of different oral iron supplements on pregnant women..
Methods: 100 pregnant women between the ages of 18-45 who used Fe+2 
(ferrous sulfate) valent iron supplementation during their pregnancy were 
included in the study as group 1. 100 pregnant women in the same age range 
who used Fe+3 (iron polymaltose complex) valent iron supplementation 
during their pregnancy were determined as group 2. Response to anemia 
treatment was evaluated with the results of laboratory parameters (Hgb, 
Hct). The side effects of the preparations used in oral iron replacement were 
questioned retrospectively with a questionnaire applied to the patients.
Results: 16 of 100 patients (16%) had side effects with oral iron polymaltose 
complex supplementation. 43 of 100 patients (43%) had side effects with oral 
ferrous sulfate supplementation. The overall side effect was higher in those 
taking oral ferrous sulfate supplementation (p<0.001). Hb and Hct values 
measured at 3-month periods were found to be similar between the groups 
(p>0.05). The most common side effect was nausea and vomiting with 12%.
Conclusion: Both oral ferrous sulfate and iron polymaltose complex supple-
mentation have similar effects on hemoglobin and hematocrit levels in pregnant 
women without iron deficiency anemia. However, oral ferrous sulfate supp-
lementation causes more side effects compared to iron polymaltose complex.
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Introduction      

 Physiological changes in pregnancy can cau-
se difficulties in the diagnosis of hematological di-
seases. While the plasma volume increases by ap-
proximately 40-50% in singleton pregnancies, the 
amount of erythrocytes increases by approximately 
15-25%, so the need for iron increases during preg-
nancy. Anemia in pregnancy can be defined as he-
moglobin levels below 11 g/dL in the first trimester; 
10.5 g/dL in the second trimester; and 11 g/dL in the 
third trimester.1 Iron supplementation is commonly 
recommended during pregnancy to prevent and tre-
at iron deficiency anemia, a condition that can occur 
due to increased demands for iron during pregnancy. 
Pregnant women need approximately 27-30 millig-
rams (mg) of iron per day, compared to 18 mg per 
day for non-pregnant women.2 Iron deficiency ane-
mia in pregnancy has been associated with increased 
risks such as preterm birth, low birth weight, post-
partum hemorrhage and perinatal mortality.  Iron de-
ficiency anemia should be treated with anti-anaemic 
iron supplements in addition to prenatal vitamins.3 
 However, iron supplements can cause side 
effects such as metallic taste, gastric irritation, di-
arrhea, constipation, nausea, vomiting, or stomach 
discomfort.4 Patients may also be bothered by it-
ching and by black/green or tarry stools that sta-
in clothing or cause anxiety about bleeding. Taking 
the supplement with food or using a slow-release 
formulation may help reduce these side effects. In 
a systematic review, gastrointestinal adverse effe-
cts were seen with all oral formulations but exten-
ded-release ferrous sulfate with mucoproteins appe-
ared to be the best tolerated.5 It’s important to note 
that not everyone will experience side effects from 
iron supplementation, and the benefits often outwe-
igh the risks when iron deficiency anemia is present. 
In this study, we aimed to compare the use of dif-
ferent oral iron supplements in pregnant wo-
men in terms of efficacy and side-effect profile.
Material and Methods
 This study was designed as a retrospective ob-
servational cohort study. 100 pregnant women betwe-
en the ages of 18-45 who used Fe+2 (ferrous sulfate) 
valent iron during their pregnancy were accepted as 
group 1. 100 pregnant women in the same age range 
who used Fe+3 (iron polymaltose complex)  valent 
iron during their pregnancy were determined as group 
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2. Pregnant women who were followed up in Ankara 
City Hospital’s perinatology outpatient clinic regular-
ly from the first trimester were included in the study. 
The questionnaire was applied to pregnant women 
between 32-40 weeks of gestation. Pregnant women 
with iron deficiency anemia, multiple pregnancies, 
and pregnant women with systemic or pregnancy re-
lated diseases were excluded from the study. Demog-
raphic characteristics and medical and obstetric histo-
ries of the pregnant women were reviewed and noted 
from the hospital records. The hemoglobin (Hb) and 
hematocrit (Hct) parameters of the patients, which 
were measured at 3-month intervals, were compared. 
Response to anemia treatment was evaluated with the 
results of laboratory parameters (Hgb, Hct). The side 
effects of the preparations used in oral iron replace-
ment were questioned retrospectively with a question-
naire applied to the patients. The study protocol was 
performed in line with the Declaration of Helsinki. 
This study was approved by the Ankara City Hospital 
institutional review board (12.07.23/ E2-23-4487).
Statistical analysis
 IBM SPSS version 25 software (Armonk, 
NY) was used for statistical analyses. The variables 
were investigated using the Kolmogorov-Simirnov 
test to determine whether or not they are normally 
distributed. Student’s T-test was used to compare two 
normally distributed independent variables. Descrip-
tive analyses were presented using mean±SD for the 
normally distributed variables. The chi-square test 
was used for categorical variables and values were 
presented as N (%). A p-value of less than 0.05 was 
considered to show statistically significant results. 
Results
 A comparison of demographic and clinical 
characteristics of pregnant women using iron pol-
ymaltose complex and ferrous sulfate iron supple-
ments were shown in Table 1. Maternal age, gravida, 
parity, BMI, and gestational age at birth were similar 
between the groups (p>0.05). It was observed that 
the gestational week at which supplementation was 
started was earlier in pregnant women using ferrous 
sulfate iron preparations (p=0.005). The mean du-
ration of oral iron preparation use was 18.1±8.4 in 
the iron polymaltose complex group and 21.5±8.5 in 
the ferrous sulfate group. The usage time was statis-
tically longer in the ferrous sulfate group (p=0.005).  
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Discussion
 Iron is an essential mineral that plays a vi-
tal role in the production of hemoglobin, the pro-
tein in red blood cells that carries oxygen throu-
ghout the body. The iron requirements increase 
during pregnancy to support the growing fetus, 

Table 1. Comparison of demographic and cli-
nical characteristics of pregnant women using 
Fe+3 and Fe+2 valence iron supplements

BMI: Body mass index.
Student’s T-test; Results were presented as mean±SD. 
p<0.05 values were presented in bold
 A comparison of the side effect profile in 
pregnant women using iron polymaltose complex 
and ferrous sulfate iron supplements was shown in 
Table 2. 16 of 100 patients (16%) had side effects 
with oral iron polymaltose complex. 43 of 100 pa-
tients (43%) had side effects with oral ferrous sulfate.  
The overall side effect was higher in those taking oral 
ferrous sulfate (p<0.001). The most common side 
effect was nausea-vomiting at 12%, and the second 
most common side effect was constipation at 10%.

Table 2: Comparison of the side effect profile in pregnant 
women using Fe+3 and Fe+2 valent iron supplements

 First, second, and third trimester Hb and 
Hct values of pregnant women using iron poly-
maltose complex and ferrous sulfate iron supp-
lements were compared in Table 3. Hb and Hct 
values measured at 3-month periods were found 
to be similar between the groups. No statistical-
ly significant difference was detected (p>0.05).

Chi-Square Test; results were presented as num-
ber (%). p<0.05 values were presented in bold

Table 3: First, second, and third trimester Hb and 
Hct values of pregnant women using Fe+3 and Fe+2 
valence iron supplements

placenta, and maternal blood volume expansion.
In our study, we found that the type of different oral 
iron supplements did not affect the gestational age at 
birth. Side effects were more common in those using 
oral ferrous sulfate supplements. These side effects 
included nausea, vomiting, stomach discomfort, di-
arrhea, bloating, gastric irritation, constipation, and 
metallic taste. These findings were consistent with the 
literature.4 None of the pregnant women in the study 
had anemia in the first trimester. First trimester, se-
cond trimester, and third trimester Hb Hct values did 
not change according to the oral iron supplement used. 
 In a retrospective cohort study from China, 
it was found that compared with no anemia, anemia 
severity during pregnancy was associated with incre-
ased risks of placental abruption, preterm birth, seve-
re postpartum hemorrhage, and fetal malformation.6 
Conversely, a review noted that supplementation of 
iron, folic acid, or both to pregnant women, either 
anemic or not, did not increase the birth weight or 
gestational week.3 We did not find any difference at 
gestational week at birth either. Another study stated 
that the prevalence of anemia overall and by preg-
nancy trimester was higher among African American 
(Black) women than among other ethnic groups. The 
prevalence of anemia was higher among women eva-
luated in the third trimester of pregnancy than among 
those evaluated in the first or second trimester.7 
 There are some studies in the literature com-
paring the efficacy and tolerability of oral Fe+2 (fer-
rous sulfate) and Fe+3 (polymaltose complex) supple-
mentation in pregnant women. The Common view is 
that both oral supplement types were equally effecti-
ve, but fewer side effects were seen with the polymal-
tose complex.4,8,9 Similar results were found in some 
studies among non-pregnant adult groups, and it was 
stated that the frequency of gastrointestinal side effe-

Hb: Hemoglobin, Hct: Hematocrit
Student’s T-test; results were presented as mean±SD
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cts of the ferrous product was significantly higher, but 
both supplements were well tolerated.10 Numerous cli-
nical trials in men, women, children, and infants have 
shown a lower rate of treatment interruption with pol-
ymaltose complex than with ferrous sulfate.11 It was 
also shown that iron polymaltose complex improved 
the cognitive function, and scholastic performance 
of adolescents with and without iron deficiency and 
anemia.12  However, among children who received 
ferrous sulfate therapy for iron deficiency anemia, hi-
gher hemoglobin levels of ferrous sulfate were found 
to have fewer side effects compared to children who 
received iron polymaltose complex.13 In laboratory 
studies on rats and in vitro studies, it has been shown 
that the iron polymaltose complex does not interact 
with commonly used drugs such as acetylsalicylic 
acid, tetracycline hydrochloride, calcium phosphate, 
methyl-L-dopa, magnesium hydrochloride, and none 
of them has a significant effect on iron absorption.14,15 
The small number of cases was the major limi-
tation of our study. In addition, iron deficien-
cy anemia was not observed in any of the preg-
nant women in both groups at the beginning of 
iron supplementation. We performed this study on 
pregnant women without iron deficiency anemia 
who received prophylactic iron supplementation.
Conclusion
 In conclusion, both oral ferrous sulfate 
and iron polymaltose complex supplementation in 
pregnant women have similar effects on hemoglo-
bin and hematocrit levels in pregnant women wit-
hout iron deficiency anemia. However, oral ferrous 
sulfate supplementation causes more side effects 
compared to iron polymaltose complex. Our fin-
dings were consistent with the literature. Furt-
her studies are needed to obtain definitive results. 
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Abstract

Introductıon: Traumatic facial nerve injuries present a unique chal-
lenge to clinicians and surgeons because of the intricate facial ner-
ve anatomy and profound impact on the psychological well-being 
and social interactions of patients. In this study, we aimed to shed li-
ght on the multifaceted nature of non-iatrogenic traumatic faci-
al nerve injuries through an in-depth analysis of 12 distinctive cases. 
Methods: Between March 2019 and June 2022, at Ankara City Hospital 
and Akdeniz University Hospital, we conducted a retrospective analysis 
of 12 patients who presented with traumatic facial nerve injuries without 
surgery-related complications. To better understand the particularities of 
traumatic injuries to the facial nerve outside the context of surgical in-
terventions, all cases selected for this study were of nonsurgical origin.
Results: Twelve patients (eight males and four females) were included in 
the study. The average age of the patients was 29 years (range, 5–53 ye-
ars). The causes of injury varied from dog bites in one patient, work-re-
lated injuries with a jigsaw in one patient, traffic accidents in two pa-
tients, sharp penetrating injuries in four patients, and temporal bone 
trauma in four patients. Five patients underwent a direct nerve repair. 
Three patients had nerve grafting. Three patients underwent reconstru-
ction using a free functional gracilis flap. One patient underwent masse-
ter nerve transfer. Considering the diverse treatment modalities applied 
and the subsequent outcomes observed, an algorithm was formulated.
Conclusion: By sharing these experiences, we aspire to cont-
ribute a nuanced perspective to the existing body of knowle-
dge on traumatic facial nerve injuries, further supporting cli-
nical decision-making in such rare and challenging scenarios.
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Introduction      

 The facial nerve, or seventh cranial nerve, is 
one of the most intricate and clinically significant 
structures in human anatomy.1 The facial nerve serves 
primarily for motor innervation of the facial muscles 
and transmission of taste sensations. Any injury or 
anomaly involving this nerve can affect facial move-
ment, expression, and overall quality of life.2 Trau-
matic facial nerve injuries present a unique challenge 
to clinicians and surgeons because of the intricate fa-
cial nerve anatomy and profound impact on patients’ 
psychological well-being and social interactions.
The etiology of traumatic facial nerve injuries va-
ries from blunt and penetrating trauma to iatrogenic 
injuries during surgical procedures.3 Although iat-
rogenic facial nerve injuries, owing primarily to sur-
gical interventions, have been well documented, the 
literature offers limited insights into non-iatrogenic 
traumatic facial nerve injuries. Such injuries, which 
are less prevalent in clinical scenarios, often present 
unique diagnostic and therapeutic challenges owing 
to their distinct etiologies and presentations. Regard-
less of the cause, the primary goal of treatment is to 
restore facial symmetry and function. The spectrum 
of management approaches for these injuries has ex-
panded significantly over the past few decades thanks 
to advances in surgical techniques, microsurgery, and 
an improved understanding of nerve physiology.4

Direct repair, which involves coaptation of nerve 
ends, has been a cornerstone treatment approach 
for many years. However, when direct repair is not 
feasible or in cases with a significant loss of ner-
ve tissue, nerve grafts may serve as a viable soluti-
on.5 More recently, innovative approaches, such as 
using a free functional gracilis flap or performing 
masseteric nerve transfer, have expanded the the-
rapeutic horizons for cases where traditional met-
hods might not suffice or have previously failed.6,7

In this study, we aimed to shed light on the multifaceted 
nature of non-iatrogenic traumatic facial nerve injuries 
through an in-depth analysis of 12 distinctive cases. 

Material and Methods
 We conducted a retrospective analysis of 12 
patients who presented with traumatic facial nerve in-
juries without surgery between March 2019 and June 
2022 at Ankara City Hospital and Akdeniz University 
Hospital. The inclusion criteria were as follows: all 
traumatic facial paralysis cases selected for this study 
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were exclusively of non-surgical origin; the patients 
were children or adults; the patients were men or wo-
men; and the first intervention was for facial nerve da-
mage. Patients for whom there was a switch to another 
surgical or result evaluation method were excluded.
 This study was approved by the local et-
hics committee (Approval Number: KAEK-597). 
Furthermore, the research adhered to the gui-
delines set forth by the Declaration of Helsin-
ki, ensuring that ethical considerations and pa-
tient rights were of paramount importance.
 To evaluate facial nerve function pre-and pos-
toperatively, we used the House–Brackmann (HB) sco-
ring system. The HB scoring system, a globally recog-
nized grading system, was used to quantify the degree of 
facial palsy in the patients, facilitating objective com-
parisons and assessments of therapeutic outcomes.8
 Patient data, including demographic deta-
ils, etiology of injury, time to presentation, HB sco-
res before and after the intervention, and specifics 
of the surgical procedure, were collected from me-
dical records. All patients were treated by a physi-
otherapist after the surgical procedure, and patient 
compliance with physiotherapy was not evaluated.

Results
 Twelve patients (eight males and four fema-
les) were included in the study. The average age of 
the patients was 29 years (range, 5–53 years). The 
mean follow-up period was 15 months. The causes of 
injury varied from dog bites in one patient, work-re-
lated injuries with a jigsaw in one patient, traffic ac-
cidents in two patients, sharp penetrating injuries in 
four patients, and temporal bone trauma in four pa-
tients (Table 1). One patient (Case 4) did not undergo 
any facial nerve decompression surgery because it 
was thought that there will be no benefit. And other 
3 patients with temporal bone fracture had undergo-
ne decompression surgery but did not benefit from.
 Facial nerve injuries were more common 
on the right side (seven patients, 58%) than on the 
left side (five patients, 42%). A detailed breakdown 
of the injuries, times to presentation, HB scores 
both before and after the intervention, and specifics 
of the surgical procedures are presented in Table 1.
 Our surgical interventions varied based on the 
specifics of each case. Five patients underwent direct 
nerve repair; three patients received nerve grafting; 
three had the facial nerve reconstructed using the 
free functional gracilis flap; and one underwent mas-
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seteric nerve transfer. Facial nerve healing was not 
followed by EMG. Recovery was recovery was fol-
lowed clinically with Tinel test at every consultation.
 Acute injuries were treated with direct re-

pair or nerve grafting, as appropriate. Buccal bran-
ch masseter nerve transfer was specifically perfor-
med in one patient who did not exhibit facial nerve 
recovery during follow-up (Figure 1). Patients with 
late-onset facial nerve trauma underwent recons-
truction using a functional gracilis muscle flap (Fi-
gure 2). In these cases, nerve anastomosis was per-
formed between the masseter and obturator nerves.
 Most patients showed improved HB scores 
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Discussion
 Management of traumatic facial nerve inju-
ries requires surgical expertise, timely interventions, 
and structured postoperative care. In conjunction 
with previous studies, this study seeks to provide a 

Table 1. Patients’ characteristics

ZB: Zygomatic branch, FB: Frontal branch, BB: Buc-
cal branch, MMB: Marginal mandibular branch

Figure 3: Case 6 a) Preoperative photo of the Case 
6. b) 13 months After functional gracilis muscle 
transfer, gracilis muscle bulk can be seen at cheek 
level.

after treatment, with the only exceptions being the pa-
tients who underwent nerve graft repair. Furthermo-
re, two patients (Patients 3 and 12) had grade-1 HB 
scores. A common characteristic of these patients was 
the repair time, which was within 24 h after injury.
 Based on our observations and surgical out-
comes, we formulated an algorithm to address tra-
umatic facial nerve injuries, as shown in Figure 3. 
This algorithm encapsulates the decision-making 
process and serves as a guide for potential therapeu-
tic interventions in traumatic facial nerve injuries.

Figure 2. Intraoperative view of masseteric nerve 
transfer of Case 4. *: Massater muscle, #: Parotis 
gland, Black arrow: Masseteric nerve, Yellow arrow: 
Buccal Nerve

Figure 1: Treatment algorithm of non-surgical trau-
matic facial nerve injuries
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comprehensive approach for optimizing the outco-
mes of such injuries. Moreover, this study focused 
on traumatic facial nerve injuries due to non-surgical 
causes to fill an existing gap in the current literature.
 The HB scoring system employed in our study 
remains the main approach for assessing facial nerve 
function. Its widespread acceptance stems from its 
objectivity and granularity, which allow standardized 
comparisons across cases. Our findings indicated a 
significant improvement in HB scores across most ca-
ses after intervention, testifying to the efficacy of our 
approach. These findings are also supported by previ-
ous studies. A study of surgical timing and outcomes 
by Kim et al. stressed the utility of the HB scoring 
system as a reliable indicator of functional recovery.9
 The surgical choice between primary repair, 
nerve grafting, nerve transfer, and muscle transfer 
approaches is pivotal. Frijters and Fliss highlighted 
the consistent outcomes associated with primary re-
pair and the occasional unpredictability associated 
with nerve grafting.10,11 This inconsistency was no-
table in our case series; thus, nerve grafting did not 
yield the desired outcomes in two out of the three 
cases. The underlying reasons for this variability 
may lie within individual variations in nerve regene-
ration, surgical techniques, or graft quality, warran-
ting further exploration. As expected, we obtained 
the best scores for the primary repairs in our study.
 Surgical intervention is the first step towards 
patient recovery, with post-facial nerve repair physi-
otherapy playing a crucial role in functional restorati-
on. Physical rehabilitation aids in preventing muscle 
atrophy, promoting nerve regeneration, and retraining 
the facial muscles.12 The role of physiotherapy has 
become even more crucial in cases involving muscle 
transfers or nerve grafts, where neural-muscular dy-
namics are significantly altered.12 The emphasis on 
early and structured physiotherapy may partly exp-
lain the notable improvements observed in our pa-
tient cohort. Although we did not evaluate the effect 
of post-surgical physiotherapy in our study, this is an 
important part of the treatment, regardless of whet-
her primary repair or muscle transfer is performed.
 Chronic presentation adds another layer of 
complexity. As elucidated by Erkan and Carre, the sur-
gical decision between muscle and nerve transfers de-
pends on the time elapsed since injury.5,12 Our algorithm 
provides a structured approach to these decisions, ensu-
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Abstract

Introductıon: Depression is the most common psychiatric disorder in 
the general population and is the most common mental health condition 
in primary care patients. Although theories involving biological, psycho-
logical, and environmental factors have been put forth, the underlying 
pathophysiology of depression is unknown, as several different mecha-
nisms are likely involved. Identification of vitamin D receptors in brain 
regions active in depression has strengthened the link between vitamin 
D and depression. The aim of this study was to examine the relations-
hip of depression with vitamin D and certain biochemical parameters.
Methods: Patients who were admitted to Şanlıurfa Mehmet Akif İnan 
Training and Research Hospital Internal Medicine outpatient clinic 
who had no chronic diseases and whose vitamin D, ferritin, hemog-
lobin (Hb), thyroid stimulant hormone (Tsh), free thyroxine (T4), fo-
late, magnesium and B12 levels were recorded were included in the 
study. Beck’s Depression Inventory was presented to the patients to 
examine the relationship of depression with the selected parameters.
Results: A total of 352 cases were included in the study. Of the ca-
ses, 246 (69.9%) were female and 106 (30.1%) were male. There was 
no significant correlation between Beck’s Depression Inventory scores 
and magnesium, hemoglobin, ferritin, B12, Tsh and T4 levels (p>0.05). 
A significant correlation was found only between folate levels and Be-
ck’s Depression Inventory scores (p=0.046). There was not a significant 
correlation between vitamin D levels and Beck’s Depression Inventory 
scores (p=0.727), although a weak negative correlation was discovered 
between them (r= -0.019). There was no significant correlation between 
vitamin D levels and depression severity (p=0.650). None of the patients 
who had normal vitamin D levels were found to have severe depression.
Conclusion: Depression is a common psychiatric disease and its pat-
hophysiology has not been fully elucidated. Further studies are need to 
better understand the relationship between biochemical parameters and 
depression. The evidence-based results of these studies should be used 
to prevent and treat depression, which is an important health problem.
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Introduction      

 Depression is the most widespread psychiatric 
disorder in the general population and is also the most 
common mental health condition in primary care pa-
tients.1 It is characterized by a despondent mood or 
loss of interest or pleasure in almost all activities for 
a period of at least two weeks. Symptoms of depres-
sion include changes in sleep patterns, appetite and 
psychomotor function, irritability, feelings of worth-
lessness, guilt and hopelessness, suicidal thoughts or 
attempts, and decreased energy. Major depressive di-
sorder, which is more common in females (10-25%) 
than in males (5-12%), significantly affects everyday 
activities and social relationships. The average age of 
onset of depression is the mid-twenties, and in 50-60% 
of those who experience a single depressive episode, 
depression recurs and is often associated with anxiety.2
 Although theories involving biological, ps-
ychological, and environmental factors have been 
developed, the underlying pathophysiology of dep-
ression is unknown and several different mechanis-
ms are reportedly involved. Vitamin D, a neurostero-
id hormone, has been shown to affect the pathology 
of depression. Receptors for vitamin D are found in 
neurons and glia in many regions of the brain, inc-
luding the cingulate cortex and hippocampus, which 
are involved in the pathophysiology of depression.3
Vitamin D plays a part in numerous brain proces-
ses such as neuroimmunomodulation, regulation 
of neurotrophic factors, neuroprotection, neurop-
lasticity, and brain development, which makes it 
biologically plausible that this vitamin may be as-
sociated with depression and that its supplemen-
tation may factor into the treatment of depression.4
 Recent studies have reported that vitamin D 
is significant in the prevention and treatment of many 
chronic diseases.5 Identification of vitamin D recep-
tors in brain regions involved in depression strengt-
hened the link between vitamin D and depression. 
Prior human and animal studies showed that vitamin 
D receptors and the 1-α-hydroxylase enzyme are 
found in the brain and vitamin D has a role in cent-
ral nervous system functions.6,7 The aim of this study 
was to examine the relationship of depression with 
vitamin D and a few specific biochemical parameters. 
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Material and Methods
 Ethics approval was obtained from the insti-
tutional review board prior to initiation of the study. 
Those included in the study were patients who were 
admitted to Şanlıurfa Mehmet Akif İnan Training and 
Research Hospital Internal Medicine outpatient cli-
nic who had no chronic diseases and whose vitamin 
D, ferritin, hemoglobin (Hb), thyroid cytimulan hor-
mone (Tsh), free thyroxine (T4), folate, magnesium 
and B12 levels were recorded. Beck’s Depression 
Inventory (BDI) was given to the patients to exami-
ne the relationship of depression with the selected 
parameters. BDI was developed by Beck et al. in 
1961 to measure behavioral findings of depression 
in adolescents and adults.8 In 1978, the whole sca-
le was revised, duplications of statements defining 
severity were removed and the questions were re-
organized to examine the status of the patients du-
ring the prior week, including the day they on which 
they completed the test. Regarding severity, scores 
are interpreted as 0-9 = Minimal, 10-16 = Mild, 17-
29 = Moderate, and 30-63 = Severe.9 This scale is 
open-access. Patients with active malignancy, liver 
failure, renal failure, chronic diseases and those un-
der 18 years of age were excluded from the study.

Statistical Analysis
 Descriptive statistics were used to explain the 
data of the study. Quantitative variables were descri-
bed using means and standard deviation (x ± SD) and 
qualitative variables were described using numbers 
(n) and percentages (%). Differences between groups 
regarding quantitative variables were evaluated with 
Independent Sample T Test or One-Way Analysis 
of Variance (ANOVA). Differences between groups 
regarding qualitative variables were analyzed with 
the Chi-Square Test. Pearson’s Correlation Analysis 
was used to examine the relationships between qu-
antitative variables. A significance level of p<0.05 
was considered statistically significant. Statisti-
cal software was used for calculations (IBM SPSS 
Statistics 22, SPSS inc., an IBM Co., Somers, NY)

Results
 A total of 352 Cases were included in the study. 
Of the cases, 246 (69.9%) were female and 106 (30.1%) 
were male. The ages of the patients ranged betwe-
en 18 and 74 years, with a mean age of 33.32±11.86 
years (Table 2). Of these patients, 212 (60.2%) were 
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between the ages of 18-34 years, 136 (38.6%) were 
between the ages of 35-64 years, and 4 (1.1%) were 
over the age of 65 years. There were 115 (32.7%) pri-
mary school graduates, 18 (5.1%) secondary school 
graduates, 97 (27.6%) high school graduates, and 102 
(29%) with a bachelor’s or master’s degrees. Whi-
le 143 (40.6%) of the patients were employed, 209 
(59.4%) were not. 64 (18.2%) of the patients were 
smokers and 288 (81.8%) were non-smokers. Only 
2.8% of the cases (n=10) consumed alcohol (Table 1).

Table 1: Distribution of Qualitative Characteristics 
(n=352)

 Patients’ BDI scores varied between 0 
and 49. The mean BDI score was 17.68±8.92 
(Table 2). Of the patients, 76 (21.6%) had mi-
nimal depression, 92 (26.1%) had mild dep-
ression, 151 (42.9%) had moderate depression, 
and 33 (9.4%) had severe depression (Table 1).
 Vitamin D levels of the patients ranged 
between 0.85 ng/ml and 63 ng/ml with a mean of 
12.05±7.05 ng/ml (Table 2). A severe vitamin D defi-
ciency was found in 304 of the patients (86.4%), whi-
le 39 (11.1%) had less severe vitamin D deficiency, 
and 9 (2.6%) had normal vitamin D levels (Table 1).
 Magnesium values of the patients ranged 
between 1.2 and 2.47 mg/dl with a mean value of 
2.01±0.14 mg/dl. Their hemoglobin (Hg) values ran-
ged between 7.1 and 18 g/dl and the mean value was 
13.19±2.14 g/dl. Ferritin levels ranged between 1.57 
and 442.9 ng/ml with a mean value of 49.58±66.69 
ng/ml. Vitamin B12 levels varied between 50 and 
890.3 pg/ml, with a mean of 316.46±125.49 pg/ml. 
Folic acid levels of the patients had a range betwe-
en 1.31 and 58 ng/ml with the mean value being 
6.57±4.36 ng/ml. Tsh levels varied between 0.01 and 
16.13mIU/L with a mean value of 2.23±1.72mIU/L. 
Free T4 levels ranged between 6.4 and 42.63 mIU/L 
with a mean value of 15.23±2.76 mIU/L (Table 2).
 No significant correlation was found 
between BDI scores and age, gender, edu-
cational status, employment status, smoking 
and alcohol use (p=0.880, p=0.762, p=0.380, 
p=0.397, p=0.105, p=0.337, respectively).
 There was also no significant correlation 
between BDI scores and magnesium, hemoglo-
bin, ferritin, B12, Tsh, or Free T4 levels (p=0.923, 
p=0.740, p=0.313, p=0.818, p=0.109, p=0.810, 
respectively). BDI scores only had a significant 
correlation with folate levels (p=0.046). A negati-
ve correlation was found between BDI scores and 
ferritin, folate and Tsh levels (r=-0.054, r=-0.106, 
r=-0.086, respectively). There was a positive cor-
relation between BDI scores and magnesium, he-
moglobin, B12 and free T4 levels and (r=0.005, 
r=0.018, r=0.012, r=0.013, respectively) (Table 3).
 There was no significant correlation between 
vitamin D levels and BDI scores (p=0.727), although 
there was a weak negative correlation between them (r= 
-0.019). There was no significant correlation between 
vitamin D levels and depression severity (p=0.650). 
None of the patients who had normal vitamin D le-
vels were found to have severe depression (Table 4).

Table 2. Distribution of Quantitative Characteristics 
(n=352)
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Discussion
 Prior studies examining the relationship betwe-
en vitamin D levels and depression have conflicting re-
sults. Studies have suggested that vitamin D deficien-
cy triggers depression through different mechanisms. 
Saji Parel et al. argued that vitamin D deficiency may 
lead to depression by affecting gene expressions, some 
neurotransmitters and various brain functions.10-11

 In a study by Lars Libuda et al. invol-
ving approximately 322,000 participants, no re-
lationship was found between vitamin D le-
vels and depression symptoms and severity.12

 Leila Kamalzadeh et al. investigated 
the relationship between vitamin D deficien-
cy and depression in 174 obese patients, and 
found that vitamin D deficiency was significant-
ly more common in depressive patients (p<0.05).13

 In Menon et al.’s review of a total of 61 articles, 
including 46 original articles, 13 review/meta-analy-
sis articles and two commentaries, it was found that 
depressive subjects had significantly lower vitamin D 
levels compared to controls and those with the lowest 
vitamin D levels had the greatest risk of depression .14

 The results of studies suggesting a relations-
hip between vitamin D deficiency and depression do 
not answer the question of whether vitamin D defi-
ciency is a cause or a consequence of depression. This 
is because introversion and decreased interest in da-
ily activities, which are common in individuals with 
depression, affect time spent outdoors, and therefore, 
time spent under the sun. Consequently, vitamin D 
levels in these people naturally decrease over time.
 In our study, no significant correlation betwe-
en vitamin D levels and Beck’s Depression Inven-
tory scores was found (p=0.727), though a weak 
negative correlation was detected (r= -0.019). The-
re was also no significant correlation between vita-
min D levels and depression severity (p=0.650). In 
addition, none of the patients who had normal vita-
min D levels were found to have severe depression.
 The fact that the number of patients with 
normal vitamin D levels was low (n=9) is a limi-

 No significant correlation between vita-
min D levels and age was found (p=0.202). Vita-
min D levels of females (mean of 11.12±7.49 ng/
ml) were significantly lower than those of males 
(mean of 14.22±5.34 ng/ml) (p<0.001). There was 
no statistically significant correlation between edu-
cational status and vitamin D levels (p=0.101). Vi-

Table 3. Relationship Between Quantitative Charac-
teristics and BDI Scores (n=352)

r: Pearson's Correlation Coefficient
* A p value of 0.05 was considered significant.

Interpretation:
r<0.4 is considered a weak correlation.
r=0.4-0.6 is considered a moderate correlation.
r> 0.6 is considered a strong correlation. 

Table 4. Relationship Between Vitamin D Levels and 
Depression Severity (n=352)

Data is presented as n (%).
p: Chi-Square Test, * A p value of 0.05 was conside-
red significant.

tamin D levels of employed patients were signifi-
cantly higher than those of unemployed patients 
(p=0.003). No statistically significant correlation 
was found between smoking and alcohol use and vi-
tamin D levels (p=0.773 and p=0.137, respectively).
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tation of this study. In addition, lower levels of 
vitamin D in females may be related to the fact 
that females in Turkey dress more conservati-
vely and are less exposed to the sun than males. 
 In the current study, a weak negative cor-
relation was found between folate levels and BDI 
scores. As folate levels decreased, BDI scores inc-
reased significantly (p=0.046). This result was 
consistent with the results of previous studies.
 Numerous studies have found associati-
ons between low folate levels and increased risk 
of depression,15-16 more severe depressive symp-
toms,17 increased risk of recurrence of depressive 
symptoms,18 and prolonged depressive episodes.19 
 In a meta-analysis of 43 studies that inc-
luded a total of 8,519 participants with depressi-
on and 27,282 participants without depression, 
it was found that depressive individuals had sig-
nificantly lower serum folate levels compared 
to individuals without depression (p < 0.001).20

 The results of studies on the relationship 
between B12 deficiency and depression are incon-
sistent. The results of one study suggested that vita-
min B12 deficiency may play a role in the pathology 
of depression through its effects on the adrenergic, 
glutaminergic, serotonin, and dopamine systems.21 
In a 6-year study conducted with elderly patients by 
Elstgeest et al., no relationship was found between 
serum vitamin B12 levels and depression symp-
toms.22 Yet another study has found no relations-
hip between vitamin B12 levels and depression.23

 The results of the present study also in-
dicated no significant relationship betwe-
en B12 levels and BDI scores (p=0.818).
 In a study conducted with 60 depressed indi-
viduals with hypomagnesemia, a significant impro-
vement in serum magnesium levels and depression 
symptoms was found in the experimental group after 
being given 500 mg magnesium oxide for 8 weeks .24

 The results of another study showed a rela-
tionship between serum magnesium levels and dep-
ression symptoms, and suggested that magnesium 
supplementation may improve depressive symptoms 
in individuals with low serum magnesium levels.25

 In our study, no statistically significant rela-
tionship was found between Mg levels and BDI sco-
res (p=0.923). Since the extracellular concentration 
of magnesium ions may not reflect intracellular con-

centrations, none of the available assessment met-
hods for magnesium levels are considered satisfac-
tory.26 This may explain the inconsistency between 
the results of the present study and prior research. 
 In a study conducted with 11,876 Japa-
nese participants, which included 1,000 indi-
viduals with a history of depression, iron defi-
ciency anemia was found to be associated with 
depression. In addition, self-reported lifetime history 
of iron-deficiency anemia was found to be associa-
ted with higher psychological distress (p<0.01).27

 However, the results of the current study 
indicated no significant relationship between 
BDI scores and Hg and ferritin levels (p=0.740, 
p=0.313, respectively). The fact that our study 
objectively evaluated anemia diagnoses can 
be highlighted as a strength of this research.
 In their study that included 2,142 par-
ticipants, Ittermann et al. found that untrea-
ted hypothyroidism was associated with a hi-
gher BDI scores and more severe anxiety. In 
addition, untreated hyperthyroidism has been lin-
ked to a higher risk of major depressive disorder.28

 In contrast, no statistically signifi-
cant correlation was found between BDI sco-
res and TSH and ST4 levels in the pre-
sent study (p=0.109, p=0.810, respectively).

Conclusion
 Depression is an important public health 
problem all over the world. Further studies are 
need to better understand the relationship betwe-
en biochemical parameters and depression. The 
evidence-based results of these studies should be 
used among efforts to prevent and treat depression.  
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Abstract

Introduction:  Primary immunodeficiency diseases (PIDD) cause increa-
sed sensitivity against infections. The main treatment of PIDD is regular 
immunoglobulin (Ig) replacement therapy. IgG replacement therapy can be 
administered intravenously (IVIG) or subcutaneously (SCIG). SCIG and 
IVIG treatments are similarly effective in preventing infections in PIDD
Methods: This retrospective study was conducted in tertiary pe-
diatric immunology department during the 3 years. We com-
pared the cost-effectiveness, adverse reactions, serum IgG 
trough levels, infection rates, antibiotic usage, infection-related hospitali-
zation, effectiveness, safety and tolerability of SCIG and IVIG in PIDD.
Results: We enrolled 51 patients and the median ages were 10.3 and 17.5 
years of IVIG and SCIG groups (p<0.001). The patients who received SCIG 
treatment were significantly older and the duration of treatment was longer 
than the IVIG group (p=0.003 and p=0.004,respectively). There was no 
significant difference in the frequency of hospitalization between the two 
groups (in IVIG and SCIG groups, 26.4% vs 5.8%,respectively) (p=0.08). 
The annual median number of infections in patients requiring outpatient tre-
atment were 6.0 and 4.0 in the IVIG and SCIG groups (p<0.001). Although, 
the incidence of systemic side effects was statistically significantly higher in 
the IVIG group(p=0.002), local side effects were significantly more frequ-
ent in the SCIG (35.9% vs. 5.9%,respectively)(p=0.012). The total avera-
ge costs incurred were statistically significantly higher in the group recei-
ving IVIG in all three years compared to those receiving SCIG (p<0.001).
Conclusion: SCIG treatment had more lower syste-
mic adverse effects, cost, infection rates, antibiotic usa-
ge and duration of hospitalization than IVIG treatment in PIDD. 
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Introduction      

 Primary immunodeficiency diseases (PIDD) 
are a group of rare and chronic conditions in which 
part of the body’s immune system is missing or does 
not function correctly. PIDD results from genetic mu-
tations affecting one or several components of the im-
mune system, including cells and proteins. Children 
with PIDD commonly experience increased suscepti-
bility to infections.1 Over the half of patients (52%) of 
PIDDs are humoral immunodeficiencies. Immunoglo-
bulin G (IgG) replacement therapy is the mainstay of 
treatment in many primary immunodeficiency disea-
ses (PIDD) associated with humoral immune defects.2 
 IgG replacement therapy can be administered 
intravenously or subcutaneously. It has been shown 
that both administration methods effectively reduce 
the risk of acute and chronic infections.3-5 Soon af-
ter administering the dose of IVIG, serum IgG con-
centration rises which is called serum peak IgG level. 
Until the next IVIG dose is administered, the serum 
concentration of IgG gradually decreases and then 
minimum serum concentration is obtained. The se-
rum IgG trough level, defined as concentration prece-
ding the next dose of immunoglobulin (Ig) infusion, 
has been regarded as an important guide to therapy. 
Serum IgG concentrations 600-700 mg/dl following 
IgG therapy have been recommended for adequa-
te protection from serious infections in PIDDs.2,3,5,6
 Higher concentrations of immunoglobulin 
formulations (>10%) have been developed over the 
past 25 years. Several clinical trials of subcutaneo-
usly administered infusions of immunoglobulin pro-
vided high serum trough levels of IgG and compa-
rable protection from infection, while adverse events 
were reduced when compared to IVIG.7,8 Studies 
have also demonstrated significant improvement in 
quality of life and treatment satisfaction as reported 
by PIDD patients due to the increased independence 
and scheduling flexibility associated with home-ba-
sed, self-administered therapy. It is also reported that 
SCIG and IVIG treatments are similarly effective 
in preventing infections in PIDD patients.4,9,10 This 
study was designed to evaluate the incidence of side 
effects, frequency of infections, duration of antibio-
tic usage, rate of infections requiring hospitalizati-
on and tolerability of subcutaneously administered 
SCIG and IVIG in children and adults with PIDD.
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Material and Methods
Patient Selection
 Patients in all age groups who were followed 
up between 01/01/2016 and 01/01/2019 dates with 
the diagnosis of PIDD and who received IVIG or 
SCIG treatment in the Tertiary Pediatric Immuno-
logy Unit were included in our study retrospectively.
 The patients were contacted by phone and 
after information about the study was given to 
the parents, written/verbal consent was obtained 
from them who agreed to participate in the study.
 Patients who could not be reached by 
phone and provided incomplete data were exc-
luded from the study. Ethics committee appro-
val was received by the Education and Rese-
arch Hospital Local Clinical Research Ethics 
Committee (Date: 15/04/2019, Number: 2019-017).
Data Collection and Evaluation of Patients
 Age, gender, age at diagnosis of PIDD, body 
weight, total duration of treatment, and diagnosis of 
the patients were recorded. The number of infections 
requiring hospitalization, length of stay in the intensive 
care unit and wards, the number of infections that can 
be treated on an outpatient basis, the duration of antibi-
otic usage, the side effects developed during their tre-
atment, and the IgG intermediate values of the patients 
receiving IVIG and SCIG were analyzed. The costs of 
SCIG and IVIG treatments were compared by calcu-
lating the Ig preparations applied, the medical mate-
rials used, the nursing care costs (such as intravenous 
access, IV drug infusion) and hospitalization costs. 
 Since the body weights of the patients in 
the IVIG group and the SCIG group were diffe-
rent, the amounts of Ig preparations administered 
to the patients also showed differences. Therefore, 
in order to compare the two groups appropriately, 
while calculating the Ig preparation costs, the total 
cost of the preparations was calculated as the cost 
per kg by dividing the sum of the body weights.
Statistical Analysis
 Data were analyzed using the program 
SPSS 25.0 (IBM, Armonk, NY: IBM Corp.). Mean 
± standard deviation for parametric tests in presen-
ting continuous variables; for non-parametric tests 
median and categorical variables were expressed 
as numbers and percentages. The conformity of the 
data to the normal distribution was examined with 
the Kolmogorov–Smirnov test. Chi-square analy-
sis was used to analyze the differences between 
categorical variables. Mann Whitney U test used 
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for nonparametric variables. p<0.05 was consi-
dered statistically significant in all data analyses,

Results
 Demographic and Clinical Characteristics
The median age of 51 patients included in the 
study was 12 years (min - max:1.5-29); 10.3 years 
of IVIG recipients and 17.5 years of SCIG group 
(p<0.001) (Table 1). The patients who received 
SCIG treatment were significantly older and the du-
ration of treatment was longer than the IVIG group 
(p=0.003 and p=0.004, respectively) (Table 1). The 
majority of patients (66.6%) in both the IVIG and 
SCIG groups were receiving Ig therapy with the 
diagnosis of Common Variable Immunodeficien-

cy (CVID) (Table 2). The frequency of Ig treat-
ment and the dosage of Ig preparation in the IVIG 
and SCIG groups in the study are shown in Table 3.

Efficacy of the Treatment

       At the beginning of Ig treatment, serum IgG 

median values in IVIG and SCIG groups were 666 
mg/dl (min - max: 500 mg/dl and 1100 mg/dl) and 
640 mg/dl (min-max: 544 mg/dl and 1600 mg/dl), 
respectively (p>0.05). In addition, serum IgG median 

Table 1. Demographic features of children and total 
treatment time.

F: Female, IVIG: Intravenous Immunglobuline,  
M: Male, max:Maximum, min:Minimum,   
mo:Month, SCIG: Subcutaneous Immunglobuline, 
SD:Standard deviation

*Patients were significantly older age in SCIG group 
(p<0.001).
§Diagnosis age were more higher in SCIG group 
than IVIG group (p=0.003).
µ Total treatment time was longer in SCIG group 
than IVIG group (p=0.004).

Table 2.  Primary immundeficiencies of patients 
receiving IVIG and SCIG treatments.

ALPS: Autoimmune Lymphoproliferative Syndrome, 
CHS: Chediak Higashi Syndrome, CVID: Common 
Variable Immunodeficiency, IVIG: intravenous  
immunglobuline, SCIG: subcutaneous immunglo-
buline, XLA: X-linked agammaglobulinemia, WAS: 
Wiskott-Aldrich Syndrome

Table 3. Evaluation of Infusions in terms of Number 
and Dose According to Immunoglobulin Administ-
ration Method

IVIG: intravenous immunglobuline,    
SCIG: subcutaneous immunglobuline
*There was no statistically significant difference 
between SCIG and IVIG groups (p=0.128).

Table  4. Serum IgG levels according to ımmunoglo-
bulin administration method.

There was no statistically significant difference 
between SCIG and IVIG groups 
(*p=0.413) (&p=0.490)( µ p=0.490)
Mann-Whitney U Test
values of IVIG group at 6 and 12 months after treat-
ment were 875.5 mg/dl and 888 mg/dl. Serum IgG 
median values of SCIG group at 6 and 12 months af-
ter treatment were 900 mg/dl and 902 mg/dl, respec-
tively (p=0.690 and p=0.490, respectively)(Table 4).
It was found that 19.6% (n=10) of the patients had an 
infection requiring hospitalization. There was no sig-
nificant difference in the frequency of hospitalization 
between the two groups (in IVIG and SCIG groups, 
26.4% vs 5.8%, respectively) (p=0.08). Median hos-
pitalization times were 7 days (min-max: 5-10) in the 
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IVIG group, whereas only one patient in the SCIG 
group required 5-day hospitalization. In addition, 
none of the patients in the SCIG group required hos-
pitalization in the intensive care unit while only one 
patient in the IVIG group needed intensive care due 
to severe pneumonia. The annual median number of 
infections in patients requiring outpatient treatment 
was 6 (min-max:3-12) in the IVIG group and 4 (min-
max:1-7) in the SCIG group (p<0.001).  The types of 
infections in both groups are shown in table 2. In our 
study, the incidence of pneumonia in the IVIG group 
was statistically significantly higher than the SCIG 
group (58.8% vs 23.5%, respectively) (p=0.037). The 
most common infections were determined as upper 
respiratory tract infections, lower respiratory tract in-
fections and other types of infections (such as AGE, 
AOM, UTI). In addition, the duration of antibiotic 
usage of the patients was found to be 49 days per year 
(min- max: 20- 120) in the IVIG group; It was 20 
days in the SCIG group (min - max:2 - 40) (p<0.001).
Adverse Reactions
 Systemic or local side effects were observed 
with a frequency of 67.6% (n=23) in the IVIG group 
and 35.3% (n=6) in the SCIG group (p=0.058). The in-
cidence of systemic side effects was statistically signi-
ficantly higher in the IVIG group (p=0.002)(Table 5). 
On the other hand, local side effects were significantly 

more frequent in the SCIG group (35.9% vs. 5.9%, res-
pectively) (p=0.012) (table 5). Aseptic meningitis and 
convulsions, which are rare side effects of Ig therapy, 
developed in two patients who received IVIG therapy.

Cost Evaluation
 The total costs of the patients are shown in Table 
6. The total average costs incurred were statistically  
significantly higher in the group receiving IVIG in all 
three years compared to those receiving SCIG (p<0.001) 

Discussion
 The data from files of 34 patients receiving 
IVIG therapy and 17 patients receiving SCIG therapy, 
in the age range from infancy to adulthood with PIDD 
diagnosis, were evaluated retrospectively in our study. 
Our aim was to evaluate our patients who received 
IVIG and SCIG treatment in terms of side effects, in-
fection frequencies, cost effectiveness, and compare 
them with the literature. In order to prevent infections 
in PIDD patients, it is recommended to keep the mean 
serum IgG value at the level of 700-800 mg/dl.11 It 
has been supported by various studies that SCIG tre-
atment is as effective as IVIG in preventing the de-
velopment of infections and keeping the serum IgG 
level at the desired level in patients with PIDDs.12,13 
In previous studies, it was recommended to keep the 
minimum threshold value of serum IgG at 500 mg/dl 
in order to prevent infections in PIDD patients.14-17 
In recent clinical studies, it is recommended to tar-
get the serum IgG level at higher levels such as >800 
mg/dl,18 and to keep it in the range of 650-1000 mg/
dl in the latest guidelines.19 In our study, when IVIG 
and SCIG groups were compared, no significant dif-
ference was found between the median serum IgG 
intermediate values measured at the beginning of Ig 
therapy and at the 6th and 12th months after treat-
ment. Our study’s results were similar to the litera-
ture. In a retrospective study by Kobayashi et al., the 
annual febrile infection rate per capita was 0.20 and 
the hospitalization rate was 0.83 in pediatric patients 
diagnosed with PIDD (n=38). The most common in-
fections were upper respiratory tract infections, while 
other frequent infections were stated as lower respi-
ratory tract infections, gastrointestinal tract infections 
and otitis in Kobayashi’s study.21 In the retrospective 
study of Ochs et al., 49 patients from all age groups 
diagnosed with PIDDs were included and the annual 
infection rate was 4.43/patient. The most frequently 
reported infections were sinusitis, upper respiratory 
tract infections, bronchitis, rhinitis and conjunctivitis. 
Four of the patients had an infection requiring hos-
pitalization and had a total of 12-day service admis-
sions per year.22 In this study, the median number of 
infections in patients receiving outpatient treatment 
was 6 per year in patients receiving IVIG; it was 4 per 

Table 5. Cost of immunoglobulin administration by 
years (in USD)

IVIG: intravenous immunglobuline,    
SCIG: subcutaneous immunglobuline

IVIG and SCIG treatments in PIDD
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year in the SCIG group. In our study, the most com-
mon infections were determined as upper respiratory 
tract infections, lower respiratory tract infections and 
other types of infections (such as AGE, AOM, UTI), 
respectively, similar to the literature. In our study, it 
was determined that 10 of 51 patients had an infecti-
on requiring hospitalization. Of these, 9 were in the 
IVIG group, while 1 was a patient receiving SCIG.
 In various studies comparing SCIG and IVIG, 
it has been shown that less systemic side effects are 
seen receiving the SCIG treatment. Eltan et al.’s 20 
pediatric patients with PID who were receiving IVIG 
were switched to SCIG treatment and compared in 
terms of side effects. It was stated that none of the 
patients receiving IVIG and SCIG developed seri-
ous systemic side effects. Local side effects were not 
observed during IVIG treatment, and systemic side 
effects did not develop in patients who switched to 
SCIG treatment. Local side effects (most common-
ly pain, redness, swelling at the injection site) were 
observed in 95% of the patients. It has been repor-
ted that there is a significant decrease in the deve-
lopment of systemic side effects when switching 
from IVIG to SCIG.23 In the study of Gür-Çetinka-
ya et al., 9 patients with PIDDs in the pediatric age 
group were evaluated. After switching to SCIG treat-
ment, local side effects developed in all patients and 
the most common local side effects were swelling, 
redness and pain at the injection site. It was stated 
that no systemic or serious side effects developed.24
 In our study, it was observed that systemic or 
local side effect developed in 23 of the patients who 
received IVIG treatment and 6 of the patients in the 
SCIG group. The risk of developing systemic side ef-
fects was found to be significantly higher in patients 
who received IVIG treatment compared to the SCIG 
group. Convulsion, which is one of the rare syste-
mic side effects of Ig therapy, was detected in one 
patient in the IVIG group. Aseptic meningitis, whi-
ch is also a rare side effect, developed in one of the 
patients who received IVIG treatment. Based on the 
data obtained from our study, it can be said that syste-
mic side effects can be reduced with SCIG treatment. 
Although no systemic or serious side effects develop 
with SCIG, it has been determined that more local 
side effects can be seen. These results are in line with 
similar studies and show that SCIG treatment may 
be more reliable than IVIG in terms of side effects.
 Since SCIG is a form of treatment that the pa-
tient can apply on her own after training, it reduces 

the cost by reducing hospital admissions. In the study 
of Martin et al., 3-year costs per patient of IVIG and 
SCIG treatments were calculated. While the total cost 
per patient in the first 3 years of IVIG treatment was 
$7714, it was calculated as $1978 in SCIG treatment. 
Therefore, it was stated that by switching to SCIG 
treatment, a gain of $5736 per patient could be achie-
ved in 3 years.25 In this study, similar to the literature, 
the mean cost in the group receiving SCIG was signi-
ficantly lower at all three years than the group recei-
ving IVIG. In the 2nd and 3rd years of the treatments, 
there were no nursing care costs in the patients who re-
ceived SCIG treatment, since the patients could apply 
the treatment themselves with the training given in the 
first year. However, in the IVIG group, it was thou-
ght that the cost increased significantly due to extra 
expenses such as hospitalization and nurse care costs.
Conclusion     
 SCIG is as effective and safe as IVIG in 
the treatment of patients with PIDDs. Although lo-
cal side effects can be seen with SCIG treatment, 
the risk of developing systemic side effects can 
be reduced. In addition, SCIG is a treatment opti-
on that increases the quality of life because it can 
be taken at home by the patient alone and decrea-
ses hospital costs by reducing hospital admissions.
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Abstract

Introductıon: The COVID-19 pandemic has affected millions of people wor-
ldwide. Some patients with COVID-19 pneumonia have residual Computed 
Tomography (CT) findings in the lungs due to lingering symptoms for weeks 
after infection. Given the widespread impact of the COVID-19 pandemic, it is 
crucial to recognize and classify these findings. The aims of study is to identify 
and classify patients post COVID-19 chest CT findings according to a pattern. 
Methods: : We examined 74 patients over the age of 18 who tested positi-
ve for COVID-19 using Polymerase Chain Reaction (PCR) and underwent 
multiple chest CT scans at intervals after their first diagnosis. Patients were 
classified as having non-specific interstitial pneumonia (NSIP), possib-
le usual interstitial pneumonia (UIP), organizing pneumonia (OP), or no 
distinctive pattern. We also evaluated demographic data of the patients.
Results: A total of 74 patients were included in the study, with 57 (77%) 
males and 17 (23%) females. The median age of the participants was 
64 years. Of these, 47 (63.5%) had NSIP, 6 (8.1%) had possible UIP, 3 
(4.1%) had OP pattern, and 18 (24.3%) patients had no distinctive pattern.
Conclusion: Studies using control chest CT examinations 3-12 months after 
COVID-19 infection have shown residual lung findings at varying rates. In 
our study, most patients exhibited NSIP pattern, with fewer OP and possible 
UIP pattern findings. One fourth of the patients had no distinctive pattern.
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Introduction      

 The COVID-19 (Coronavirus Disease 2019) 
pandemic began in China in 2019 and swiftly beca-
me a part of our lives in 2020, infecting millions of 
people and resulting in numerous deaths.1 Although 
the infection rate has significantly decreased in re-
cent times due to vaccinations and natural immunity, 
the disease has not been entirely eradicated. Further-
more, there is a possibility of a resurgence with new 
variants. Recent studies indicate that approximately 
20% of cases have a severe profile requiring hospi-
talization, with acute viral pneumonia and associated 
acute respiratory distress syndrome (ARDS) being 
the most common causes of morbidity and mortality.2 
Some patients with COVID-19 pneumonia expe-
rience weakness, fatigue, shortness of breath, exer-
tional dyspnea, and a persistent cough that lasts for 
weeks, prompting them to seek care at COVID fol-
low-up outpatient clinics.3 The estimated rate of these 
complaints during a one-year follow-up is approxi-
mately 40%.4 According to some studies, post-infe-
ctious complications are observed in about 70% of 
cases, especially following severe COVID-19 in-
fection, with pulmonary fibrosis being one of the 
most significant complications.5 The British Medi-
cal Journal guideline defines prolonged COVID if 
an infection lasts longer than 4 weeks and post-CO-
VID syndrome if it lasts longer than 12 weeks.6-7

 It is known that SARS-CoV-2 causes pulmo-
nary damage through multiple mechanisms, and lung 
CT findings during the acute phase of the disease 
have been clearly defined.8 The pulmonary pathology 
in the acute phase of the disease is diffuse alveolar da-
mage, which is considered to be a factor in the deve-
lopment of post-COVID-19 fibrosis, as the final stage 
of diffuse alveolar damage leads to fibrosis.9-10 Orga-
nized pneumonia may emerge as a long-term sequelae 
of acute COVID-19 infection.11 In some severe cases, 
histopathologic alterations associated with fibrosis 
have been reported,12 and other studies have shown 
the occurrence of usual interstitial pneumonia, desqu-
amative interstitial pneumonia, and acute organized 
pneumonia patterns in the patient group with residu-
al findings after COVID-19 pneumonia.13-14 Accor-
ding to another study, there is a stronger association 
between Post-COVID-19 pulmonary fibrosis and the 
progression of the disease, particularly involving fac-
tors like the presence of pneumonia and the persisten-
ce of positive PCR tests for more than four weeks.15
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 The issue to be addressed pertains to the ti-
ming and extent of regression in pulmonary findin-
gs, if any, within the context of post-COVID-19 re-
covery. Questions arise regarding the persistence of 
residual lung alterations upon completion of the re-
covery process. Should such alterations endure, what 
specific manifestations can we anticipate? Further-
more, we must investigate the clinical relevance of 
these pulmonary changes as opposed to their status as 
purely radiological observations. Additionally, when 
conducting long-term follow-up chest CT examina-
tions in these patients, there is a legitimate concern 
that these residual findings may introduce diagnos-
tic challenges, particularly in cases where compre-
hensive patient medical histories are unavailable. 
Despite the existence of numerous publications on 
this subject, a definitive consensus remains elusive.
 Previous experiences with the SARS-CoV-1 
and MERS outbreaks indicated that very few pa-
tients with these diseases developed chronic pulmo-
nary alterations. However, it’s crucial to note that 
the scale of patients affected during those outbre-
aks was considerably smaller when compared to the 
SARS-CoV-2 pandemic. While the 3% rate of chro-
nic pulmonary alterations for SARS-CoV-1 may ap-
pear low, it becomes a matter of significance when 
considering the enormous number of individuals in-
fected by SARS-CoV-2. Furthermore, there is cur-
rently no universally accepted consensus regarding 
the rate of such alterations for SARS-CoV-2.16-17

 Our purpose in this study is to identify the 
pulmonary parenchymal alterations that may deve-
lop after COVID-19 pneumonia, identify fibrosis 
symptoms that may have clinical significance for 
the patient, and reveal a possible post-COVID lung 
disease pattern by comparing it with the findings in 
previously recognized interstitial pneumonia with 
fibrosis. This will enable us to establish a classifica-
tion and make it easier to recognize thorax CT exa-
minations of these patients in the following years.

Material and Methods
Study Approval and Participants
 
 This study obtained approval from the ethics 
committee, and the institutional review board waived 
the requirement for written informed consent, thereby 
confirming the retrospective nature of the research.
The study comprised individuals aged 18 and abo-
ve who had positive COVID-19 PCR test and sub-
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sequently received follow-up care at COVID out-
patient clinics during the period spanning July 
2020 to May 2021. Eligible participants were those 
presenting ongoing complaints of chest pain, short-
ness of breath, fatigue, and persistent cough. A subs-
tantial portion of these individuals had undergone 
multiple chest CT examinations subsequent to re-
ceiving a positive PCR test result for COVID-19.
A total of 200 patients were enrolled in the study. 
These participants were classified into two groups 
based on their chest CT findings: those with normal 
findings and those with abnormal findings. Among 
the initial 200 patients, 122 individuals displaying 
normal chest CT findings were excluded from the 
study. Consequently, the primary focus of the analy-
sis was directed toward the remaining 78 patients 
who exhibited abnormal chest CT findings, with 
the objective of discerning patterns indicative of 
fibrosis or possible fibrosis. An additional four pa-
tients were subsequently excluded from the study 
due to findings that appeared to be associated with 
non-COVID-related factors, such as lung masses, 
suspected metastases, or potential asbestos exposure.

CT Indication
 In the post-COVID-19 era, the indications for 
chest CT scans exhibit variability, albeit with a pre-
dominant focus on the presence of persistent or newly 
emergent respiratory symptoms. These symptoms en-
compass phenomena such as dyspnea, chest pain, or 
recurrent infections. Furthermore, the decision to un-
dertake a chest CT scan was subject to influence from 
preliminary assessments conducted in primary care or 
emergency care settings. In these contexts, suspicions 
regarding potential abnormalities were grounded in 
initial clinical evaluations and radiological appraisals.
Several follow-up CT studies were conducted as an 
integral component of the patients’ routine clinical 
surveillance, notably following the initial CT scan that 
had delineated the presence of sequela lesions. These 
ensuing studies were subsequently incorporated into 
our data compilation efforts. It is crucial to undersco-
re that the determination of these indications was gui-
ded by the prevailing standard clinical guidelines and 
protocols in force during the patients’ assessments.

CT Imaging Procedure
 A standardized non-contrast chest CT scan 
was conducted using equipment from GE Healthcare 
in Chicago, Illinois, USA. The scans were performed 
with patients in the supine position during the inspira-
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tory phase. The scan parameters included a tube vol-
tage of 100kV, a range of 50-399 milliampere-secon-
ds (mAs), and a section thickness of 1.3 millimeters.

CT Examination and Analysis
 The CT scans were carefully examined, en-
compassing a wide range of features such as ground-
glass opacity (GGO), consolidation, irregular subp-
leural patterns, traction bronchiectasis, the presence 
of a honeycombing sign, volume loss, involvement 
of perilobular regions, nodules, parenchymal ban-
ds, subpleural striations, subpleural preservation, 
and subsegmental atelectasis. We also conducted a 
comprehensive analysis of the distribution patterns 
of these findings. The selection of these specific fea-
tures for analysis during chest CT examinations was 
based on our extensive experience with interstitial 
lung diseases and the standardized terminology pro-
vided by the Fleischner Society for chest scanning.

Classification of Patients
 Patients underwent classification into dis-
tinct categories, which encompassed non-specific 
interstitial pneumonia (NSIP), possible usual inters-
titial pneumonia (UIP), organized pneumonia (OP), 
or the absence of a distinctive pattern. The criteria 
employed for classification included the presence of 
lower lobe and peripheral/peribronchovascular pre-
dominant ground glass opacities, irregular reticula-
tions, subpleural preservation, and bronchiectasis/
bronchioloectasis for NSIP (figures 1a,1b and 1c).

Figure 1: Images of a 
post-COVID-19 pa-
tient's upper zone (a), 
middle zone (b), and 
lower zone (c) at 5 
months, showing subp-
leural sparing, subpleu-
ral reticular opacities, 
and peripheral GGO 
in the upper lobes, as 
well as GGO, subpleu-
ral reticular opacities, 
and parenchymal bands 
in the lower lobes. The 
patient was evaluated 
as having a non-spe-
cific interstitial pneu-
monia (NSIP) pattern.

1a

1b

1c
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UIP was identified by the predominance of ir-
regular reticulations, honeycombing cysts, 
and volume loss, primarily in the lower lobes 
and peripheral regions (figures 2a,2b and 2c). 

Figure 2: Images of a 
post-COVID-19 pa-
tient's upper zone (a), 
middle zone (b), and 
lower zone (c) at 5 
months, showing perip-
heral reticular opacities 
and honeycombing in 
all lobes, as well as archi-
tectural distortion in the 
lower lobes. The patient 
was evaluated as having 
a usual interstitial pneu-
monia (UIP) pattern.

2a

2b

2c

OP was characterized by lower lobe predominant 
consolidation/ground glass opacities and perilobular 
opacities displaying peripheral and peribronchovas-
cular distribution. Findings that defied classification 
within these established categories were designated 
as “no distinctive pattern” (figures 3a,3b and 3c).

3a

3b

3c

Figure 3: Images of a 
post-COVID-19 pa-
tient's upper zone (a), 
middle zone (b), and 
lower zone (c) at 7 
months, showing bila-
teral upper lobe paren-
chymal bands, traction 
bronchiectasis, and pe-
ripheral ground-glass 
opacities (GGO). Note 
that the lower lobes ap-
pear normal. The patient 
was evaluated as having 
no distinctive pattern.

Demographic and Clinical Data
 Demographic data, including smo-
king history, comorbid conditions, hospi-
talization, intensive care unit admissions, 
mechanical ventilation, steroid usage, and anti-
viral treatments, underwent meticulous analysis.

Radiological Assessment
 Chest CT examinations were performed by two 
radiologists, each possessing over a decade of experien-
ce in chest CT imaging. In instances where conflicting 
findings emerged, a third radiologist, specialized in 
chest radiology, was consulted to facilitate consensus.

Statistical Analysis
 Data were subjected to statistical analysis 
utilizing the IBM SPSS Statistics Standard Con-
current User V26 software package, developed by 
IBM Corporation in Armonk, New York, USA. 
Descriptive statistics were presented in terms of 
both the numerical count (n) and percentage (%) 
values. Relationships between categorical variab-
les were assessed employing the Fisher’s Exact 
Test and Chi-Square test, with statistical significan-
ce being determined by a p-value of less than 0.05.
Results 
Study Population and Demographics
 The study enrolled a total of 74 patients, 
comprising 57 (77%) males and 17 (23%) fema-
les. The median age of the patient cohort was 64 
years, with a mean age of 64.15 ± 9.22 years. The 
median interval between the patients' initial CO-
VID-19 infection and their subsequent CT exami-
nations was determined to be 7 months (Table 1).

Table 1. Descriptive Statistics on Patient Information

SD: Standard Deviation, CT: Computed Tomography

Prevalence of Comorbidities and 
Medical Interventions
 A noteworthy proportion of patients reported 
comorbidities, including hypertension (48.6%), di-
abetes mellitus (17.6%), and heart disease (23.0%). 
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Additionally, the majority of patients had no his-
tory of smoking (54.1%), chronic kidney dise-
ase (94.6%), cancer (98.6%), or Chronic Obst-
ructive Pulmonary Disease (COPD) (90.5%).
 Concerning medical interventions, a subs-
tantial number of patients underwent hospitaliza-
tion (94.6%) during the course of their illness, and 
a smaller percentage necessitated mechanical ven-
tilation (6.8%). Corticosteroid treatment was ad-
ministered to the majority of patients (87.8%), 
while antiviral treatment was almost universally 
employed (98.6%) among the study cohort (Table 2).

Table 2. Descriptive Statistics on Patient Characte-
ristics

N: Number, COPD: Chronic Obstructive Pulmonary 
Disease

Distribution of CT Findings
 As all of our patients were drawn from a po-
pulation exhibiting pathological alterations in lung 
parenchyma, the majority presented with multiple 
CT findings, including ground-glass opacities, su-
bpleural reticulation, traction bronchiectasis, and 
perilobular involvement. Ground-glass opacities 
(GGO) were the most prevalent CT finding (89%), 
followed by subpleural reticulation (64%), tracti-
on bronchiectasis (44%), perilobular involvement 
(31%), and subpleural sparing (18%). Nodules 
(2%), consolidation (4%), and honeycombing (7%) 
were the least frequently encountered findings.

 Moreover, we scrutinized the distribution 
of these findings within the lung to establish a dis-
cernible pattern. GGO was predominantly located 
peripherally (55%), followed by an axial plane dist-
ribution (31%), and central localization (2.7%). In 
terms of craniocaudal distribution, GGO within the 
lung zones exhibited the following patterns: 55% 
distributed throughout all lung zones, 24% displa-
yed predominant involvement in the middle and 
lower zones, and 9.5% exhibited predominant invol-
vement in the upper zones. Subpleural reticulations 
were most commonly observed in the middle-lower 
zone (41%), while traction bronchiectasis predo-
minated in the middle-lower zone (32%) (Table 3).

Predominant CT Findings
 The most frequently observed pattern among 
our patients entailed irregular reticulation, perilobular 
opacities, and ground-glass opacities, primarily situ-
ated subpleurally. However, in some instances, these 
findings exhibited peribronchovascular distribution 
in the lower lobe levels and occasionally extended to 
involve the upper lobes, albeit with a slightly greater 
predilection for the lower lobes. These features were 
sometimes accompanied by predominant traction 
bronchiectasis in the peripheral and lower lobe regi-
ons. Honeycombing, consolidation, volume loss, and 
parenchymal bands were infrequently identified. The 
CT characteristics of the disease predominantly sug-
gested a non-specific interstitial pneumonia (NSIP) 
pattern. Additionally, perilobular involvement and 
isolated areas of consolidation contributed to the or-
ganized pneumonia component. The usual interstitial 
pneumonia (UIP) or UIP-like pattern was exceedingly 
rare. In this study, we categorized 63.5% of the patients 
under the classification of fibrotic NSIP (Table 3).
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Table 3. Descriptive Statistics on Clinical Findings

N: Number, GGO: Ground Glass Opacities, NSIP: 
Nonspecific Interstitial Pneumonia, UIP: Usual In-
terstitial Pneumonia, OP: Organising Pneumonia 

 Patients exhibiting a “no distinctive pat-
tern” displayed irregular reticulation and ground-
glass opacities, with a more pronounced pre-
sence in the upper lobes and peripheral zones.

Dıscussion
 Thorax CT findings related to COVID-19 in-
fection have now been described in detail, and cur-
rent research is focused on post-COVID pulmonary 
alterations. Studies on this subject are being condu-
cted with CT findings and pulmonary function tests 
obtained at various times after COVID-19 infection, 
and our knowledge is growing. The most critical qu-
estion in this regard is when and how much the fin-
dings will improve after COVID-19 infection. Stu-
dies have shown that most of these findings regress or 
even completely resolve, especially on follow-up CT 
examinations after one year. However, residual ab-
normalities persist in some patient groups. Conside-
ring the millions of people infected with COVID-19, 
this group of patients is not a minority. Therefore, the 
following questions arise: are these residual abnor-
malities true fibrotic alterations affecting pulmonary 
function, or are they insignificant sequelae? Another 
important question is, just like tuberculosis infection, 
which was once widely distributed and whose seque-
lae are now seen on thorax CT examinations, will the-
se alterations be observed on thorax CT examinations 
for years to come, and will they cause confusion from 
time to time? Certainly, such questions will be answe-
red in time and through detailed studies. It is the latter 
question that we try to answer and outline in the pre-
sent study. It is an effort to look for a possible pattern 
for pulmonary alterations after COVID-19 infection.
 Consistent with previous studies, most of the 
patients in the study were elderly (mean age 65), and 
the majority of them were male (77%). The patients 
were analyzed with CT examinations taken an average 
of 7 months after they had COVID-19 infection.18-19

 In various studies, residual lung anomalies after 
COVID-19 infection have been reported, ranging from 
a minimum of 9-23% to a maximum of 72-84% .19-20

 In a study by Bocchinio et al., the CT findings 
of 84 patients at 3, 6, and 12 months after COVID-19 
infection were compared. The study recorded month-
ly alterations in imaging features such as ground-glass 
opacity (GGO), consolidation, pleural-parenchymal 
bands, linear atelectasis, bronchiectasis/bronchiole-
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ctasis, reticulation, and honeycombing. While 100% 
of patients had GGO at baseline, the rate decreased 
over the months, reaching 20% at month 6. In the 
12th month, it decreased to 2%. Consolidation was 
not observed in any patient after 6 months. GGO and 
consolidation were mostly diffuse, whereas, in those 
with focal distribution, the findings were predomi-
nant in the lower lobe. In the same study, fibrosis/
fibrosis-like findings were found in 50% of the pa-
tients in the first 3 months and 42% in the 6th month. 
The findings were predominant in the lower lobe and 
periphery. Residual fibrotic alterations were detec-
ted in 5% of patients at the end of the 12th month 
(19). As in our study, the predominant finding in the 
aforementioned study was GGO with lower lobe pe-
ripheral predominance. In our study, we found 89% 
GGO, 5% consolidation, 86% reticulation, 59% tra-
ction bronchiectasis, and 18% parenchymal bands. 
The reason for such high values is that our patient 
group was selected from those with pathologic chest 
CT findings. However, in this study, we aimed to em-
phasize the possibility of residual thorax CT findings 
following COVID-19 and to fit them into a pattern.
 In a meta-analysis of 15 studies and 3134 
cases including thorax CT findings observed ap-
proximately 12 months after COVID-19 pneumo-
nia by Watanabe et al., residual lung abnormalities 
were found in approximately 33% of patients. The 
most common finding was GGO and fibrosis-li-
ke alteration (21%). The other findings were bron-
chiectasis (10%), interlobular septal thickening 
(8%), reticulation (6%), and consolidation (3%). 
The residual findings were similar to our study, 
but no clear pattern was reported in these studies.21

 In a study by Besutti G. et al., 6-7 months fol-
low-up thorax CT examinations of 405 patients were 
analyzed. They classified CT findings as resorbed 
anomalies, residual non-fibrotic anomalies, and resi-
dual fibrotic anomalies. Complete or near complete 
resolution of lung anomalies was present in 55.6% 
of patients. Residual non-fibrotic anomalies were 
37.5%. The most common finding was GGO with 
35.1%, followed by bronchiectasis with a periferal 
predominant distribution in 12.8% of patients, peri-
lobular opacities in 7.9%, and other anomalies (such 
as parenchymal band, consolidation) in less than 3%. 
Researchers classified 67.7% of patients as non-fibro-
tic NSIP and 32.3% as mixed NSIP-OP patterns in the 

no-fibrotic group.18 Residual fibrotic anomalies were 
found in 6.9% and most of them were classified as 
fibrotic NSIP as a pattern and very few of them were 
identified as possible UIP and UIP patterns.18 In our 
study, similar findings to the above study were obser-
ved and we conclude that the most common pattern 
is the NSIP-like pattern. Additionally, there was an 
unclassifiable group that did not resemble the patter-
ns we know in our study, and upper lobe predominan-
ce or diffuse lung involvement was mainly observed.
 The limitations of our study are that it is a 
single-center, retrospective study and has a relatively 
small number of patients. Moreover, the examinati-
on of residual anomalies and possible fibrosis in the 
lung following COVID-19 infection was conducted 
only with CT, and we did not have data on pulmo-
nary function tests and the 6-minute walk test. Anot-
her challenge is the definition of pulmonary fibrosis. 
The issue may include some individual differences. 
Although various studies have emphasized similar 
features with slight differences, there is no common 
consensus yet. Another challenge is whether these 
findings will be permanent or not. At later stages, 
the findings may regress, remain stable or progress 
to progressive fibrosis. In this case, we may need a 
new nomenclature and classification, time will tell.

Conclusion
 In conclusion, In studies conducted with cont-
rol thorax CT examinations between 3-12 months 
following COVID-19 infection, it was detected that 
there were residual findings in the lung at various 
rates. Naturally, not all of these can be classified as 
fibrosis. However, there are certainly some long-term 
or permanent alterations in the lung, especially after 
severe COVID-19 infection, and this is manifested in 
the patient’s clinic. Considering that millions of pe-
ople worldwide are affected by this infection, it is li-
kely that post-COVID lung findings will be common 
in the years to come. Our purpose when we started 
this study was to see if there was a method to identify 
these patients in a pattern similar to tuberculosis infe-
ction. In our study, we found that most of the patients 
had NSIP-like findings in the first year, while OP 
and UIP pattern findings were less common. A qu-
arter of the patients had findings that did not match.
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Abstract

Introduction:  In the management of abdominal aortic aneurysm (AAA), 
endovascular aneurysm repair (EVAR) presents as a superior alterna-
tive to conventional surgery, especially for elderly patients with eleva-
ted surgical risks and accompanying comorbidities. This study aimed 
to examine the early outcomes of AAA patients who underwent EVAR.
Methods: A total of 33 patients diagnosed with AAA who underwent EVAR 
were evaluated retrospectively. In every patient, the indication for the EVAR 
procedure was an abdominal aorta diameter exceeding 5.5 cm or over 5 cm 
when accompanied by additional comorbid factors. During the 1-year fol-
low-up period for the patients, data on early-phase outcomes, lengths of stays 
in ICU and the hospital, and post-procedure complications were collected.
Results: In 5 of the patients who underwent EVAR, both iliac artery 
aneurysm and AAA were present, while in 28, only AAA existed. The me-
dian length of ICU stay was 13 hr, and the median length of hospital stay 
was 3 days. In 12% of the patients, Type I-III endoleak was detected. In the 
follow-ups examinations, two patients without detected endoleaks manifes-
ted lower extremity ischemia or rupture. The total complication rate was 
21.2%. There were no mortality cases during the early follow-up period.
Conclusion: EVAR, in older patients with coexisting comorbidities, of-
fers advantages in diminishing durations in intensive care and hospital 
stays, potentially boosting early survival outcomes. However, the results 
from our single-center study indicated that a substantial fraction of patients 
are susceptible to complications during the early postoperative period.
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Introduction      

 Abdominal aortic aneurysm (AAA) is a pat-
hologic condition characterized by an enlargement 
of the abdominal aorta measuring 3.0 cm or grea-
ter, which can lead to the aorta’s potential rupture.1 
The majority of AAAs are asymptomatic, frequ-
ently detected incidentally during imaging proce-
dures for other indications, and pose a significant 
risk of mortality.2 The etiology of AAA is multi-
factorial, with male gender, tobacco usage, age ex-
ceeding 65, and coexisting conditions such as hy-
pertension, coronary artery disease, and peripheral 
vascular diseases being significant contributors.3
 In young patients with a life expectancy ex-
ceeding 15 years, devoid of additional risk factors, 
without anatomical constraints like horseshoe kid-
ney or abdominal stoma, and without any comor-
bidities, open surgery is advised for aneurysm re-
pair.4 In the early 1990s, endovascular aneurysm 
repair (EVAR) emerged as a fusion of vascular 
surgery and interventional radiology, serving as 
a complement to open surgery. Its aim was to add-
ress a higher-risk patient group. Due to its minimal-
ly invasive nature and success in the early period, 
it has become a strong alternative to open surgery.5 
 EVAR is associated with situations such as 
the risk of permanent rupture, the risk of re-inter-
vention, and the need for continuous surveillance.6,7 
In addition to these, the data on early, mid-term, and 
long-term outcomes of EVAR are still not compre-
hensive enough. This study aimed to examine the ear-
ly outcomes of AAA patients who underwent EVAR.
Material and Methods
 This retrospective study included patients 
diagnosed with AAA who underwent EVAR in Iz-
zet Baysal Training and Research Hospital Cardio-
vascular Surgery Clinic between January 2016 and 
July 2019. The study initiated with the approval of 
the Bolu Abant Izzet Baysal University Clinical 
Resarches Ethics Committee (Date: 18.09.2023, 
Decision No: EA-1568) and was carried out in ac-
cordance with relevant ethical guidelines and the 
Declaration of Helsinki (revised in 2013, Brazil). The 
need for informed consent was waived by the local 
ethics committee due to the retrospective design. 
 A total of 33 patients diagnosed with AAA 
who underwent EVAR were evaluated retrospecti-
vely. The diagnoses of the patients and the graft sizes 
were determined based on the results of the 64-sli-
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ce computed tomography angiography. In every pa-
tient, the indication for the EVAR procedure was an 
abdominal aorta diameter exceeding 5.5 cm or over 
5 cm when accompanied by additional comorbid 
factors. All procedures were performed in the inter-
ventional angiography laboratory (GE Innova 2100). 
An operating room had been kept available during 
each procedure to address any unforeseen need for 
emergency surgical intervention. After anesthesia 
was administered, a bilateral femoral artery dissecti-
on had been conducted, preparing both main femoral 
arteries. After administering anesthesia, a bilateral 
femoral artery dissection was performed, preparing 
both main femoral arteries. An arteriotomy was then 
performed, and through the transfemoral approach, a 
suitable endovascular graft was inserted. Every pa-
tient was treated using the Endurant (Medtronic, Min-
neapolis, MN, USA) EVAR graft. After the procedu-
re, a control angiography was performed to confirm 
the graft was open and the aneurysm was fully sea-
led (Figure 1). The arteriotomy in the femoral artery 
was closed, and patients were monitored in intensive 
care unit (ICU) for one day following the procedure.

Figure 1. Imaging results of a patient's abdominal 
aortic aneurysm: (A) Filling of the aneurysm sac be-
fore the graft is opened during the EVAR procedure, 
(B) The main body of the EVAR graft placed at the 
infrarenal level, (C) Placement of the contralateral 
limb of the graft, and (D) The final configuration 
with the entire graft in place.
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 During the early hospitalization period of 
patients, renal functions and lower extremity ar-
terial circulation were monitored. Post-discharge, 
patients were evaluated using abdominal CT or ult-
rasonography at the end of the first, 6th, and 12th 
months. In the control medical evaluations, the 
migration of the stent, the presence of endoleaks, 
and the stent’s positional integrity were assessed.
 The hospital’s electronic information sys-
tem and patient files were used to gather demog-
raphic and clinical data. During the 1-year fol-
low-up period for the patients, data on early-phase 
outcomes, lengths of stays in ICU and the hospital, 
and post-procedure complications were collected.
Statistical analysis
 All statistical analyses were performed using 
IBM SPSS Statistics for Windows 20.0 (IBM Corp., 
Armonk, NY, USA). Based on the results of the Kolmo-
gorov-Smirnov test, normally distributed numerical 
data were presented as mean ± standard deviation and 
non-normally distributed variables were presented as 
median values (25th-75th quartiles; IQR). Categorical 
variables were expressed as numbers and percentages.
Results
 In 5 of the patients who underwent EVAR, 
both iliac artery aneurysm and AAA were present, 
while in 28, only AAA existed. Three patients un-
derwent the procedure on an emergency due to an 
aneurysm rupture, while 30 patients had it done under 
elective conditions. All patients treated in emergency 
situations received aorto-uniiliac stent grafts. Table 
1 presents the pre-procedural characteristics and ac-
companying diagnoses. The demographic and clini-
cal findings of the patients are presented in Table 1.
The preoperative and postoperative levels of cre-
atinine, blood urea nitrogen, and estimated glo-
merular filtration rate for the patients are shown 
in Table 2. No patients were detected with cont-
rast-induced nephropathy or kidney damage.
 The mean operation time was 2.5 (IQR: 2.0 
– 3.5) hours and the mean fluoroscopy time was 40 
(IQR: 24 – 65 minutes) minutes. The median length 
of ICU stay was 13 (IQR: 7-19) hr, and the median 
length of hospital stay was 3 (IQR: 1-7) days. Du-
ring the follow-up period, complications were de-
tected in seven patients (21.2%). One patient with 
a Type I endoleak underwent balloon dilation. In 
two patients with a Type II endoleak, the leak re-
solved without intervention. In one patient, a Type 
III endoleak developed due to stent migration, and 

Table 1.  Demographic and clinical findings in pa-
tients with abdominal aortic aneurysm.

Values are shown as mean±SD or median (IQR) or 
number (%). 

an additional iliac artery stent graft was placed in-
side the existing stent (Table 3). In every patient 
with an endoleak, the proximal neck diameter and 
the aneurysm diameter exceeded the mean values, 
registering at >29 mm and >66 mm respectively.
In one patient, despite the absence of an endoleak 
during follow-up examinations, lower extremity is-
chemia developed due to an occlusion in the graft 
leg. Consequently, a cross-femoral bypass was per-
formed for this patient. In one patient without endo-
leak during the follow-up examinations, a rupture 
developed at the end of the one-year follow-up, and 
a femorofemoral crossover bypass was performed 
during the aorto-uni-iliac graft procedure for this 
patient. In one diabetic patient, healing problems in 
the femoral incision line were observed due to dela-
yed scar tissue formation. There were no mortality 
cases during the early follow-up period (Table 3).
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Discussion
 Advanced age, male gender, tobacco use, and 
the presence of additional diseases have been identi-
fied as the predominant risk factors for AAA.8 In the 
management of AAA, EVAR presents as a superior 
alternative to conventional surgery, especially for 
elderly patients with elevated surgical risks and ac-
companying comorbidities.5,9  Consistent with AAA 
risk factors, the mean age of patients who underwent 
EVAR was in the seventh decade. Predominantly 
male, these patients frequently had with comorbi-
dities like hypertension and CAD. In this high-risk 
group, EVAR provides significant advantages such 
as eliminating the need for aortic clamping, redu-
ced tissue trauma, feasibility under local or sedation 
anesthesia, shortened intensive care and hospital stay 
durations, and a diminished requirement for blood 
transfusions.10 However, EVAR, compared to open 
surgery, has potential downsides such as a persis-
tent risk of rupture, the likelihood of additional in-
terventions, and a continual need for surveillance. 
The results from our single-center study indicate that 
a substantial fraction of patients are susceptible to 
complications during the early postoperative period.11
 Endoleaks, which play a significant role in 
the progression of an aneurysm and carry a risk of 
rupture and mortality, are serious complications that 
require careful management. Previous studies have 
indicated endoleak incidences ranging from 4.1% to 
26.4%.12-14 In the current study, the endoleak rate was 
12%, consistent with the literature. Type I endoleak, 
resulting from the graft’s poor fit against the aorta, of-
ten requires stent adjustment through balloon dilation 
or an aortic extension.10 It has been reported that Type 
1 endoleak is responsible for 74% of all rupture cases 
after EVAR.15 Hence, close monitoring of these cases 
after the procedure is paramount. In this study, one 
patient with a Type 1 endoleak underwent balloon 
dilation, and no rupture was observed over the cour-
se of one year. Type II endoleak, the most common 
leak type, arises following retrograde filling from the 
lumbar and mesenteric arteries. However, the endole-
aks in these cases resolved over the course of the fol-
low-up, consistent with previously reported studies.12, 

16 Following EVAR, Type III endoleak, indicative of 
the aneurysm’s inadequate defense against systemic 
pressure, emerges as a rare yet potentially fatal comp-
lication.17 For a patient who developed a Type III en-
doleak, stent migration was identified as the cause. 
Stent migration can prompt the metal components to 
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Table 2. Postoperative findings in patients with ab-
dominal aortic aneurysm.

Values are shown as mean±SD or median (IQR) or 
number (%). Abbreviations: ICU, intensive care unit

Table 3. Postoperative findings in patients with abdo-
minal aortic aneurysm.

Values are shown as mean±SD or median (IQR) or 
number (%). Abbreviations: ICU, intensive care unit
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interact with the fabric, thus making it a contributing 
factor to Type III endoleak.18 The EUROSTAR re-
gistry has shown that patients with a late Type III en-
doleak are at a 9-fold higher risk of rupture compared 
to other types.19 Eng et al.20 previously reported that, 
for Type III endoleaks, endovascular intervention 
was applied in 68% of cases, open surgical repair in 
10%, and hybrid procedures were chosen for 18%. 
When Type III endoleaks are identified early during 
completion angiography, immediate intervention is 
advised. This frequently involves redo ballooning 
at zones where components overlap or positioning 
an additional endograft to improve the overlap.21 An 
additional iliac artery stent graft was placed in the 
patient who developed a Type III leak, and no rup-
ture occurred during the one-year follow-up period.
 A neck diameter exceeding 28 mm is iden-
tified as a risk factor for Type I endoleaks, while 
an enlarged aneurysm diameter presents a risk for 
Type III endoleaks.22-24 In a previous study, a thres-
hold value of >66 mm of aneurysm diameter was 
reported as predictive for a second EVAR interven-
tion.25 Both the aneurysm and neck diameters in pa-
tients with Type 1 and Type 3 endoleaks matched 
the descriptions provided above. On the other hand, 
in patients undergoing EVAR, the rate of secon-
dary interventions stands at 12.1%, aligning with 
the 6-16% range highlighted in previous studies.26,27 
While endoleaks are frequently implicated in neces-
sitating secondary interventions, other factors, no-
tably rupture and peripheral vascular ischemia, can 
also mandate subsequent procedures.28,29 However, 
over a one-year observation period post-EVAR, no 
mortality was observed among the entire cohort, en-
compassing those subjected to secondary interventi-
ons. Although the early postoperative survival rate 
was more favorable for EVAR than for open surgery, 
the findings from the EUROSTAR study indicated 
no marked distinction between the two procedu-
res over a two-year observation period.30 Similar 
results were also supported by several studies.31-33
 This study has some significant limitations. 
It is primarily a retrospective analysis conducted 
at a single center. Additionally, long-term data for 
patients could not be obtained, as many patients 
continued their follow-ups at alternative centers. 
However, the primary objective of this study was 
to assess the early outcomes in patients who un-
derwent EVAR. Lastly, the effectiveness of different 
graft brands could not be evaluated in this study.

Conclusion
 EVAR, in older patients with coexisting co-
morbidities, offers advantages in diminishing dura-
tions in intensive care and hospital stays, potentially 
boosting early survival outcomes. However, it was 
determined that a significant portion of patients 
who underwent EVAR are at risk of complicati-
ons even in the early stages. Hence, every patient 
treated with EVAR must be meticulously monito-
red, incorporating both the intraoperative comple-
tion arteriography and subsequent examinations.
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Abstract

 In February 2023, two major earthquakes with magnitudes of 7.6 
and 7.8 occurred in Kahramanmaraş, Turkey. Major burns are traumas 
that involve a multisystemic organ response. Gastrointestinal complica-
tions, including stress ulcers and acute mesenteric ischemia-related con-
ditions, are commonly seen in patients with major burns. While crush 
syndrome and extremity injuries are typically observed in earthquake sur-
vivors, burn cases have also been reported. However, hollow organ per-
foration due to blunt trauma from being trapped under the rubble is not 
commonly observed. In this case report, a patient who developed a scald 
burn during the earthquake, trapped under the rubble, and developed si-
lent pneumoperitoneum on the 10th day after the earthquake is presented.
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Introduction      
 It is a well-known fact that major burn trauma 
triggers multiple organ hypoperfusion and can lead 
to ulcerations in the upper gastrointestinal system.1 
While sigmoid colon diverticula are present in the 
majority of adults, only about 4% of cases manifest 
as diverticulitis, abscess formation, or perforation.2 

Perforation of hollow organs is not commonly seen 
in blunt abdominal trauma cases.3 This study presents 
a case of a patient who experienced a 15% total body 
surface area (TBSA) burn due to hot water spillage 
during the 2023 earthquake in Maraş, Turkey. The pa-
tient was rescued from the rubble after 25 hours and 
subsequently developed sigmoid diverticular perfora-
tion on the 14th day of treatment for the burn center. 

Case
 A 46-year-old female patient was rescued 
from  the rubble approximately 25 hours after the 
7.6 magnitude earthquake that occurred in Maraş, 
Turkey on February 6th. The patient suffered a 15% 
total body surface area (TBSA) third-degree burn, 
with 8% of the burn affecting the abdomen, as a re-
sult of hot water spillage during the earthquake. The 
patient was referred to our clinic on the 4th day after 
the trauma because of  burns. Physical examination 
and radiological evaluations revealed no signs related 
to being trapped under the rubble. Fluid resuscitati-
on was administered as maintenance treatment. Burn 
dressing was performed using silver sulfadiazine, 
and on the 3rd day of hospitalization, escharectomy 
was performed. On the 6th day of hospitalization, the 
patient developed elevated acute phase reactants, oli-
guria unresponsive to fluid replacement, and hypo-
tension, suggesting sepsis. The patient was consulted 
with the infectious diseases department and started 
on antibiotic treatment. On the 10th day after the tra-
uma, the patient complained of respiratory distress, 
and a chest X-ray revealed free air under the diaph-
ragm (Figure 1). Contrast-enhanced abdominal CT 
scan showed perforation at the level of the sigmoid 
colon (Figure 2).  Emergency laparotomy was perfor-
med, revealing diverticular perforation in the sigmo-
id colon (Figure 3). The abdomen was significantly 
contaminated. Sigmoid resection and end colostomy 
were performed. In the postoperative period, the 
patient required mechanical ventilator support and 
was extubated on the 4th day after the operation. 24 
hours after extubation, the patient exhibited orien-
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tation and consciousness disturbances. On the 18th 
day of burn trauma and the 6th day of end colos-
tomy, the patient underwent  surgery for escha-
rotomy and burn surgery. During the operation, a 
discharge was observed from the midline incision 
made for the laparotomy. Intraoperative assessment 
revealed evisceration. The patient died from intraab-
dominal sepsis on the 21st day following the trauma, 
which was the third day after the evisceration was 
discovered.

Figure 1

Figure 2

Figure 3
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Discussion
 On February 6, 2023, two earthquakes oc-
curred in Maraş, Turkey, with magnitudes of 7.6 and 
7.8, respectively, with an interval of 11 hours. These 
earthquakes resulted in the loss of over 50,000 lives. 
Many people were trapped under the rubble. Crush 
syndrome, blunt traumas, and extremity traumas were 
frequently encountered in earthquake victims who 
were rescued from the rubble. However, it was obser-
ved that hot liquid and contact burns also developed.
 The patient in this case presentation had de-
veloped a 15% TBSA burn as a result of hot water 
spillage during the earthquake. On the 4th day after 
the earthquake, the patient was referred to our clinic 
due to the burn. Upon admission to our clinic, the-
re were no additional injuries apart from the burn, 
despite being trapped under the rubble for 25 hours. 
 Full-thickness burns more than10% of the 
total body surface area are defined as major burns, 
which requries resuscitation.4 The metabolic respon-
se to major burns is multisystemic.4 In major burns, 
deaths due to burn shock occur within the first 72 
hours, while deaths occure in the following weeks 
are often attributed to sepsis and multiorgan failure.5 
 Sigmoid diverticulosis is generally an asy-
mptomatic condition. Rarely, pain in the lower left 
quadrant of the abdomen and an acute abdominal 
presentation may occur due to peritonitis. Diver-
ticular perforation is the most serious and life-th-
reatening complication of this disease.6 When per-
foration occurs, symptoms such as fever, severe 
abdominal pain, and nausea are observed. However, 
in rare cases, silent pneumoperitoneum may deve-
lop, especially in older individuals, those using cor-
ticosteroids, or those using non-steroidal anti-inf-
lammatory drugs (NSAIDs).6 The presented patient 
has no history of using corticosteroids or NSAIDs. 
 Constipation, ileus, bleeding, pancreatitis, 
and ischemic bowel syndrome are some of the known 
gastrointestinal complications in burns patients.7 Bur-
ns that cause stress gastroduodenal ulceration (Cur-
ling’s ulcer) and perforation are well documented 
in the literature and are associated with significant 
morbidity and mortality.7 Colonic ulcers and perfo-
ration appear to be uncommon in burns patients.8,9

 In a review conducted by Fadel et al. in 
2021, 9 studies reported colonic perforation at diffe-
rent levels.7 Of those perforations four of them were 
sigmoid perforation. Three of them were reported 

by Cirodde et al in 2012  and all  were diverticular 
perforation due to bowel obstruction which is well 
defined gastrointestinal complicaton of major bur-
ns.1  The fourth sigmoid perforation is reported by  
Scaife et al which the perforation was due to intes-
tinal obstruction associated with enteral feeding.10 

 The presented case in this study is, to the best 
of our knowledge, the fourth burn patient with sigmo-
id diverticular perforation reported in the literature. In 
this patient, silent pneumoperitoneum developed, and 
its etiology does not resemble the described known 
causes. The presented patient has not been entubated. 
Until the emergency laparotomy she was counsios and 
she had not any  complaints or findings suggestive of 
intestinal obstruction or acute abdomen.  Although the 
wounds were start to heal, all acute phase reactants 
were still elevated beside she presented oliguria un-
responsive to fluid replacement, and hypotension. Pa-
tient had also respiratuary distress.  Since the patient 
did not have any abdominal findings, GIS perforation 
might not have come to mind if free air under diaph-
ragm was not seen in the chest X-ray. According to the 
peroperative findings, it was thougth that the perfora-
tion occured approximately 72 hours ago  which  cor-
responds to the time when acute phase reactants be-
gins to elevated and renal function begins to decline.

ACH Medical Journal

Conclusion
 Gastrointestinal complications are frequent-
ly observed in major burns and significantly impa-
ct morbidity and mortality.7 While sepsis related to 
the burn is typically the first consideration in pa-
tients with resistant oliguria and/or anuria despite 
adequate and appropriate resuscitation, silent pneu-
moperitoneum should also be considered among the 
diagnoses in patients who show no improvement 
in acute phase reactants and lack sufficient uri-
nary output despite appropriate antibiotic therapy. 
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 We have read with both interest and surprise the study published 
by Akyon1 et al. in this journal. Although the motivations of students seem 
to be aligned in Turkey, United States, Canada, and Germany; we firmly 
believe that the career choices of residents who opt for Family Medicine 
in Spain are driven by factors beyond personal reasons. In our country, the 
caregiver burden and job precarity in the public health sector are especial-
ly pronounced among professionals in this specialty.
 As the authors acknowledge, every country has its unique circums-
tances. Unfortunately, the organization of primary healthcare centers in 
Spain often hampers young doctors from achieving schedules that allow 
them sufficient family time, thus complicating work-life balance, parti-
cularly with child rearing. The intense workload, coupled with the unpre-
dictable hours, makes this a significant issue within the Family Medicine 
specialty in Spain. This concern is aligned with findings by Dyrbye et al.2, 
who reported that poor work-life balance and burnout are common among 
physicians and may affect their specialty choice. Hence, the motivations of 
Family Medicine doctors correlate more with the discipline-related factors 
outlined in the article.
 The vocation of service and the desire to make a positive impact 
on the lives of others are strong motivations for medical students choosing 
Family and Community Medicine.3 Establishing long-term relationships 
with patients and their families allows for a more personalized and pa-
tient-centered approach. Medical students who aspire to make a difference 
in vulnerable communities are drawn to this specialty. Serving in under-
served areas allows them to address healthcare disparities and contribute 
to improving the health outcomes of disadvantaged populations.
 Family and Community Medicine offers a comprehensive approa-
ch to healthcare, covering all stages of life and focusing on disease pre-
vention and health promotion. Medical students are attracted to the oppor-
tunity to provide care throughout the lifespan and play a role in preventive 
medicine. 
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 Contrary to common misconceptions, Family 
and Community Medicine encounters a wide range 
of pathologies and clinical cases. Medical students 
appreciate the diversity of situations encountered in 
primary care, which allows them to develop clinical 
and diagnostic skills across various medical areas. 
These factors reflect global trends as noted by Puer-
tas et al,4 who highlighted the universal importance 
of these factors in specialty choice.
 Indeed, the influence of the educational en-
vironment cannot be underestimated in guiding the 
career trajectory of medical students. The pedagogi-
cal approach towards Family Medicine in Spain may 
not be optimally geared towards attracting young 
minds. As Bland et al.5 have noted, the hidden cur-
riculum in medical schools, marked by the values, 
norms, and practices that are transmitted to students 
in subtle, often unspoken ways, can significantly 
sway students’ specialty preferences. Consequently, 
an enhanced emphasis on Family Medicine within 
medical curriculums might be a strategy worth con-
sidering to increase vocations in this specialty.
 By promoting the unique aspects of this spe-
cialty, including its patient-centered approach, and 
comprehensive care, we can inspire more medical 
students to consider Family and Community Medici-
ne as a fulfilling and impactful career choice.
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Dear Editor,

 We appreciate the thoughtful response “Unveiling Medical Stu-
dents’ Affinity for Family and Community Medicine in Spain”  from our 
colleagues in Spain regarding our study.1 We are grateful for the opportu-
nity to engage in a constructive dialogue concerning the motivations and 
concerns that influence young doctors’ decisions to pursue a career in Fa-
mily Medicine. Understanding insights into the determinants that impact 
medical students’ selection of family medicine holds paramount impor-
tance. We would like to address several key points raised in their letter. 
 Firstly, the authors rightly emphasize the impact of the local healt-
hcare system and the organization of primary healthcare centers on young 
doctors’ motivations. As Olid et al.2 Have noted, most medical schools in 
Spain still lack mandatory core courses in family medicine similar to Turki-
ye, as demonstrated in our study. As highlighted by the authors, the impact 
of the educational environment and the hidden curriculum cannot be unde-
restimated. To enhance the appeal of family medicine as a career choice, it is 
important to transform it into a respected academic discipline and elevate its 
standing and conditions within the healthcare system. We believe that there 
is a need for a new type of primary health care center that embraces everyo-
ne, touches each individual positively, has a biophilic structure design, is re-
sistant to disasters, and prioritizes education and health. These new workpla-
ces will also contribute to the prestige of family medicine in society and can 
be motivating for the employees and medical students who will prefer it.3
 The diversity of clinical cases encountered in primary care is an 
important aspect that attracts medical students to this specialty. Family 
physicians act as gatekeepers, coordinating directions when necessary 
by providing a wide range of services including prevention, diagnosis, 
and treatment of common diseases. Moreover, family physicians uti-
lize a holistic approach when treating patients and they are the most ef-
fective physician group in coordinating therapy, as they provide conti-
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nuous, longitudinal, and comprehensive medical 
care to the individual. On the other hand, the time 
constraint is one of the main problems in mana-
ging the therapy of patients for family physicians.4
 Additionally, a strong referral system is vital 
for efficient healthcare and resource use in primary 
care. Without a clear referral process from primary 
to specialist care, patients can enter the healthcare 
system at any point they choose. Contrary to many 
European countries, Turkiye has not yet established 
a referral chain system. As the number of family phy-
sicians who have received specialization training in 
Turkiye increases, the quality of the service provi-
ded and the efficiency of implementing the referral 
chain will increase. The good functioning of the re-
ferral chain system may have many positive contri-
butions to the health system, as well as significant 
negative effects such as an increase in the workload 
of primary care physicians. Technological tools can 
be developed as a solution to the clinician’s time 
constraints, increased workload, and consequent-
ly increased preference by medical students. In the 
case of polypharmacy, fastrational.com can be given 
as an example of artificial intelligence-supported te-
chnological tools, which accelerates the detection of 
drug interaction with its bibliographies and enables 
the physician to fulfill the preventive medicine duty.5
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