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Abstract

The present study was conducted in the Department of Obstetrics and Gynaecology of Federal Government Services Hospital 
Islamabad, Pakistan, for a six months period, in order to calculate frequency of anencephaly and identify causative factors 
in association with births affected with neural tube defects. All pregnant ladies delivered at Federal Government Services 
Hospital and MCH centre in the six months were included in the study and frequency of anencephaly was computed to be 
8.11 per 1,000 births. All first trimester abortions, ectopic pregnancy, septic induced abortions and molar pregnancy were 
excluded. Among the study group 15 (42.8%) patients were primiparas, mean maternal age was 27.8 years, and majority 
belonged to lower socioeconomic status. Folic acid had been used by 37.1% patients. Mean gestational age was 25.5 weeks 
and patients were diagnosed for anencephaly by ultrasound. Major complications recorded were polyhydraminos (97.14%). 
Females were predominant in anencephalic group. The frequency of anencephaly may be reduced by creating awareness 
about periconceptional use of folic acid, and early termination of pregnancy.
  
Keywords: Anencephaly; Neural tube defects; Congenital anomalies; Pakistan 

Abbreviations: NTD: Neural Tube Defect; CNS: Central 
Nervous System; MAFP: Maternal Serum Alpha Fetoprotein.

Introduction

Anencephaly is a neural tube defect (NTD), in which the 
brain and cranial vault are grossly malformed, the cerebrum 
and cerebellum are reduced or absent, but the hind brain is 
present. It occurs during early pregnancy between 24th to 
26th days post-conception. Overall incidence of anencephaly 
is 1 per 1,000, with considerable variation throughout 
the world. In Pakistan about 6-9% perinatal deaths are 
attributed to congenital malformations and an earlier data 

from Faisalabad reported the incidence of anencephaly as 
3.2 per 1000 [1,2]. 
 

NTDs can be diagnosed antenatally at a time when it is 
still possible to terminate the pregnancy without putting the 
life of the expecting mother at stake. Ultrasound screening 
identifies a growing number of central nervous system 
(CNS) abnormalities, which helps in the early termination 
of pregnancy, therefore, resulting in substantial changes 
in the neonatal presentation of neurological congenital 
abnormalities [3]. Maternal serum alpha fetoprotein (MAFP) 
screening has also been shown to be an effective method 
of screening for NTDs at 16th week of gestation, however 
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ultrasound can be used to diagnose as early as the 12th week 
[4]. Diagnosis of 100% anencephalic and 80% spinabifida 
cases by ultrasound has been reported, however an 
interesting finding in that particular study was that female 
sex was predominant in anencephalic foetuses (61.50%) [5]. 
For anencephaly, known risk factors are maternal age and 
weight, previous history of NTDs, recurrent miscarriages 
and intake of antiepileptic drugs [6,7]. Maternal obesity 
and diabetes are also associated with increased risk of 
CNS malformations in the offspring, and have a common 
mechanism [8,9]. An additional risk factor is fever in first 
trimester for NTDs, and should be treated with antipyretic 
drugs [10]. Predisposing environmental and nutritional 
factors for NTDs include drinking water, minerals, intake 
of folic acid antagonists like Valproic acid, alcohol, smoking 
and several environmental pollutants [11-13]. In India, 
NTDs have been reported due to deficiency of vitamin B12, 
B6 and folate, which result in hyperhomocysteinemia, which 
is linked to NTDs [14]. In some parts of the world pregnant 
women are restricted to certain kind of foods, keeping in 
view that it could be harmful to pregnancy, which further 
adds to their increased stress or compromised nutrition [15]. 
Vegetarianism and poverty also predispose to deficiency in 
these vitamins [16]. The prevalence of NTD has been shown 
to vary by race / ethnicity, with highest rates among women 
of Hispanic ethnicity and lowest rates among black and Asian 
women. A high consanguinity marriage and 100% lack of 
periconceptional folic acid intake has been attributed to be 
cause behind NTDs in an Iraqi study [17].

There are certain complications with anencephaly during 
pregnancy, like polyhydraminos, prematurity, placental 
abruption and post-dates. Therefore, early prenatal diagnosis 
on ultrasound and early termination of pregnancy is beneficial 
for patient so that complications could be prevented. Use of 
periconception folic acid supplementation has reduced the 
incidence of anencephalic and spinabifida cases by 50 - 60%, 
with a significant reduction of infant mortality and disability 
[18,19]. Frequency of anencephaly can be reduced by 
realizing the importance of periconceptional the use of folic 
acid and preventing the associated risk factors with NTDs. 
Early prenatal diagnosis is helpful in decreasing the indirect 
prevalence of perinatal morality by offering termination of 
pregnancy. Paulik have emphasized upon the importance to 
increase awareness of women in child bearing age towards 
folic acid use [20]. Oakley has concluded that only 10% folic 
acid preventable spina bifida is actually being prevented 
[21]. This study was conducted to determine the frequency 
and associated causative factors responsible for anencephaly. 
Thus factors responsible for NTDs should be explored which 
will help us to manage our patients according to our own 
social circumstances, diet, social taboos and socioeconomic 
status.

Patients and Methods

Data Collection Procedure 

Data was collected by recording details of the patients, 
including addresses. It was also checked that whether patients 
were already registered or not. Then detailed obstetrical 
history was taken which included menstrual history, gravity, 
parity, abortions, still births, total live births and age of last 
child. Patients were interviewed for past illness like diabetes, 
gestational diabetes, epilepsy and history of fever in first 
trimester. Family history of twin pregnancy, congenital heart 
diseases, NTDs, cleft lip, cleft palate and diabetes, was also 
recorded. In addition, personal history, including history of 
contraception, appetite, bowel habits, addiction, allergies, 
weight gain or weight loss and smoking was taken. Diagnosis 
of anencephaly was initially done by ultrasound during first, 
second and third trimester depending on the gestational 
age when the patient was presented. Place and mode of 
delivery along with associated anomaly, sex, weight, whether 
anencephalic baby was delivered dead or alive, and if mother 
had complications like polyhydraminos and postpartum 
haemorrhage, were noted. 
 

Data Analysis Plan

Data was recorded on a proforma by collecting 
observational facts and was entered and analyzed on SPSS 
version 10. Categorical data of causative factors like history 
of diabetes, gestational diabetes, history of epilepsy, and 
history of fever were recorded in the form of frequency and 
percentage, while numerical data of causative factors like age, 
monthly income, parity and gestational age were recorded in 
the form of mean + SD (standard deviation). 

Results

During the study period of six months, 4,313 pregnant 
patients delivered in Federal Government Services Hospital 
and MCH centre. Out of these, 35 neonates had anencephaly, 
giving incidence of 8.11 per 1000 births.

Among the study group 15 (42.86%) patients were 
primiparas, and 13 (37.14%) patients were grand multipara 
so frequency was highest in primiparas followed by grand 
multipara. Only seven (20%) patients fell between parity 1 to 
2. Mean maternal age recorded in our study was 27.8 years, 
ranging between 25-35 years. Among the studied group, 3 
belonged to the high risk group of teenage pregnancy, while 
only one pregnant lady was over 40. A major chunk of the 
patients were residing in the capital, Islamabad (62.86%), 
while 28.57% were residents of the adjoining city of 
Rawalpindi. The remaining three patients were residing in 
the peripheral area of Islamabad. Regular follow-up was seen 
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in case of 14 patients, while 21 were brought to the hospital 
only because their medical condition warranted immediate 
care. Folic acid ingestion in first trimester was only 37.1%.

Although the FGSH mainly caters the public sector 
employees and their families, yet spouses of 24 patients 
were employed in the public sector. Analysis from the socio 
economic angle exhibited that the spouse of one patient 
was job less, while only two patients out of 35 belonged 
to the upper class. Majority of the expecting mothers had 
not completed secondary education, as 16 (45.7%) were 
uneducated, 14 (40%) had completed eight years of schooling 
and only 5 (14.3%) had completed secondary school (ten 

years of formal education). 

Even though mean gestational age was 25.5 weeks, 21 
patients were diagnosed by ultrasound in second trimester, 
12 the third trimester and only 2 were diagnosed in first 
trimester. No history of miscarriages was present in 25 
patients, while 4 patients each reported either one or two 
abortions. Two patients informed about past occurrence 
of 4 and 6 recurrent miscarriages, respectively. Gestational 
diabetes was recorded in case of two patients, and only one 
patient had history of fever in the first trimester. Details of 
anencephalic cases are given in Table 1.

Frequency (%)

Mode of Delivery
Spontaneous Vaginal Delivery 32(91.43)

Lower Segment Caesarean Section 3(8.57)

Anomalies
Anencephaly 33(94.29)
Iniencephaly 1(2.86)

Spinabifida + Anencephaly 1(2.86)

Gender of child
Male 11(31.43)

Female 23(65.71)
Ambiguous 1(2.86)

Table 1: Details of the anencephalic cases (n=35).

Discussion 

The loss of a wanted pregnancy is always distressing 
to the couples, especially if this is a case of congenitally 
abnormal baby. Determination of the associated factors for 
congenital anomalies continues to be a major concern for 
obstetricians and other health care professionals concerned 
with the management of these patients. 

Majority of patients in the study group were non booked, 
the main reasons for late booking were unawareness, poverty 
and non-availability of medical facilities. Although incidence 
of anencephaly is 1 per 1000 births in the world, because 
of multifactor etiology, general prevalence of anencephaly 
varies considerably in different parts of world. In a study at 
Faisalabad, incidence of anencephaly was recorded as 3.2 per 
1000 births and in India incidence has been reported as 6.57- 
8.21 per 1000 live births [2]. In northern Iran the prevalence 
of anencephaly was reported as 1.31 per 1000 births, while 
it was 0.748 per 1000 newborns in Afyonkarahisar, Turkey, 
and in Texas it has been reported as 0.281 per 1000 live 
births [22-24].

In the study group frequency of anencephaly was highest 
in primiparas and grand multipara as compared to multipara, 
and it also appeared to decrease with increasing maternal 

age, mean being 27.8 years (range 25-35) which correlates 
with the local study in which maternal age was 21 to 30 years 
and none was above 40 years [1]. However, in our study one 
patient was more than 40 years old.

Most of the patients belonged to lower SES. Nearly half 
the women in the study were uneducated and only 14.3% 
had completed secondary education, again lower educational 
level depicts direct relation with increased frequency of NTDs 
which coincides with association between SES (as measured 
by maternal education, maternal occupation, monthly family 
income) and anencephaly in a case control study of Mexican 
population. Lower SES is thought to contribute to the risk of 
NTDs and rate of anencephaly and spinabifida are usually 
high [25-28].

Antenatal diagnosis for anencephaly was 100% as 
compared with 80% detection of spinabifida. In the study 
group, due to unawareness, 34.3% and 60% of the patients 
were diagnosed by ultrasound in third and second trimester 
respectively, and only 5.7% were diagnosed in first trimester, 
which is the optimal gestational age for early diagnosis. 

In our study 91.4% neonates were delivered vaginally 
after induction of labour with prostaglandin tablet and three 
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were delivered by lower segment caesarean section in which 
two were twins (one anencephaly and second normal baby) 
at term pregnancy and third was at term pregnancy with 
polyhydraminos and previous scar. 

Bad obstetric history was observed in only 28.57% 
patients, and 71.43% patients had no history of miscarriages 
which does not correlate to a study carried in 2006 where 
95% patients had history of miscarriages, a known risk 
indicator for anencephaly in future gestations [24,29]. Due 
to unawareness, unplanned pregnancies and poverty in our 
part of the world, majority of the pregnant women do not 
have access for antenatal checkup because of unavailability 
of medical facilities, therefore, they are deprived of folic 
acid ingestion during first trimester [19,21,30]. In our 
study 37.1% patients had taken folic acid and 62.9% were 
without folic acid ingestion. Polyhydraminos was present in 
97.14%, and 2.9% patients were post-dates. In an Iranian 
study, polyhydraminos was observed in 90% patients, which 
matches our study group [31]. In our study group females 
children were predominant over males and only one child 
was born with ambiguous genitalia, which coincides with a 
study carried in China [5]. We did not observe any addiction 
in our study group, though cigarette smoking and alcohol 
have been positively correlated with NTDs. Similarly we did 
not find any patient with epilepsy who is taking antiepileptic 
drugs. Only one patient with history of fever and two with 
gestational diabetes delivered affected babies in this study 
group. Though fever and gestational diabetes are associated 
risk factors for NTDs in many studies, but in this study it was 
not predominant.

Conclusion

From our study, it was concluded that majority of 
patients affected with anencephaly belonged to lower 
SES, were undernourished, lacked education and did not 
have access to medical facilities. These patients required 
counselling for proper spacing in subsequent pregnancies, 
peri conceptional use of folic acid, early antenatal check 
and ultrasound to avoid maternal and foetal complications. 
Improving the knowledge and changing the habits of women 
and medical professionals will be critical in efforts to realize 
the full preventive potential of folic acid. The global health 
community must take a concert effort to meet this challenge.

References

1. Korejo R, Bhutta S, Noorani KJ, Bhutta ZA (2007) An 
audit and trends of perinatal mortality at the Jinnah 
Postgraduate Medical Centre, Karachi. J Pak Med Assoc 
57: 168-172.

2. Cherian A, Seena S, Bullock RK, Antony AC (2005) 
Incidence of neural tube defects in the least developed 

area of India: a population base study. Lancet 366(9489): 
930-931.  

3. Aubry MC, Aubry JP, Dommergues M (2003) Sonographic 
prenatal diagnosis of central nervous system 
abnormalities. Childs Nerv Syst 19: 391-402.

4. Norem CT, Schoen EJ, Walton DL, Krieger RC, O’keefe J, 
et al. (2005) Routine ultrasonography compared with 
maternal serum alpha-fetoprotein for neural tube defect 
screening. Obstet Gynecol 106: 747-752.

5. Pei LJ, Li Z, Li S, Hong SX, Wang H, et al. (2003) Sex 
distribution of neural tube defects and their birth 
outcome in high- and low-prevalence areas of China. 
Zhonghua Yu Fang Yi Xue Za Zhi 37: 338-341.

6. Vieira AR, Castillo-Taucher S (2005) Maternal age and 
neural tube defects: evidence for a greater effect in spina 
bifida than in anencephaly. Rev Med Chil 133: 62-70. 

7. Hrubec TC, Yan M, Ye K, Salafia CM, Holladay SD (2006) 
Valproic acid-induced fetal malformations are reduced 
by maternal immune stimulation with granulocyte-
macrophage colony-stimulating factor or interferon-
gamma. Anat Rec A Discov Mol Cell Evol Biol 288:1303-
1309.

8. Shaw GM, Quach T, Nelson V, Carmichael SL, Schaffer 
DM, et al. (2003) Neural tube defects associated with 
maternal periconceptional dietary intake of simple 
sugars and glycemic index. Am J Clin Nutr 78(5): 972-
978.

9. Anderson JL, Waller DK, Canfield MA, Shaw GM, Watkins 
ML, et al. (2005) Maternal obesity, gestational diabetes, 
and central nervous system birth defects. Epidemiology 
16(1): 87-92.

10. Medveczky E, Puhó E, Czeizel AE (2004) An evaluation 
of maternal illnesses in the origin of neural-tube defects. 
Arch Gynecol Obstet 270: 244-251.

11. Brender JD, Olive JM, Felkner M, Suarez L, Marckwardt 
W, et al. (2004) Dietary nitrites and nitrates, nitrosatable 
drugs, and neural tube defects. Epidemiology 15(3): 
330-336.

12. Lacasaña M, Vázquez-Grameix H, Borja-Aburto VH, 
Blanco-Muñoz J, Romieu I, et al. (2006) Maternal and 
paternal occupational exposure to agricultural work and 
the risk of anencephaly. Occup Environ Med 63: 649-656.

13. Stemp-Morlock G (2007) Reproductive health: Pesticides 
and anencephaly. Environ Health Perspect 115: A78.

14. Padmanabhan R (2006) Etiology, pathogenesis and 

https://medwinpublishers.com/MJCCS/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67319-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67319-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67319-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67319-9/fulltext
https://link.springer.com/article/10.1007/s00381-003-0768-3
https://link.springer.com/article/10.1007/s00381-003-0768-3
https://link.springer.com/article/10.1007/s00381-003-0768-3
https://academic.oup.com/ajcn/article/78/5/972/4677507
https://academic.oup.com/ajcn/article/78/5/972/4677507
https://academic.oup.com/ajcn/article/78/5/972/4677507
https://academic.oup.com/ajcn/article/78/5/972/4677507
https://academic.oup.com/ajcn/article/78/5/972/4677507
https://www.jstor.org/stable/20486004?seq=1
https://www.jstor.org/stable/20486004?seq=1
https://www.jstor.org/stable/20486004?seq=1
https://www.jstor.org/stable/20486004?seq=1
https://link.springer.com/article/10.1007/s00404-003-0553-2
https://link.springer.com/article/10.1007/s00404-003-0553-2
https://link.springer.com/article/10.1007/s00404-003-0553-2


Medical Journal of Clinical Trials & Case Studies
5

Waleed MS, et al. Frequency of Anencephaly in All Pregnant Population: An Observational Study. Med 
J Clin Trials Case Stud 2020, 4(4): 000267.

Copyright©  Waleed MS, et al.

prevention of neural tube defects. Congenit Anom 
(Kyoto) 46: 55-67.

15. Carmichael SL, Yang W, Herring A, Abrams B, Shaw 
GM (2007) Maternal food insecurity is associated with 
increased risk of certain birth defects. J Nutr 137: 2087-
2092.

16. Antony AC (2003) Vegetarianism and Vitamin B-12 
(cobalamin) deficiency. Am J Clin Nutr 78(1): 3-6.

17. Al-Ani ZR, Al-Hiali SJ, Al-Mehimdi SM (2010) Neural 
tube defects among neonates delivered in Al-Ramadi 
Maternity and Children’s Hospital, western Iraq. Saudi 
Med J 31(2): 163-169.

18. Cotter AM, Daly SF (2005) Neural tube defects: is a 
decreasing prevalence associated with a decrease in 
severity?. Eur J Obstet Gynecol Reprod Biol 119(2): 161-
163.

19. Klusmann A, Heinrich B, Stöpler H, Gärtner J, Mayatepek 
E, et al. (2005) A decreasing rate of neural tube defects 
following the recommendations for periconceptional 
folic acid supplementation. Acta Paediatr 94(11): 1538-
1542.

20. Paulik E, Császár J, Kozinszky Z, Nagymajtényi L (2009) 
Preconceptional and prenatal predictors of folic acid 
intake in Hungarian pregnant women. Eur J Obstet 
Gynecol Reprod Biol 145(1): 49-52.

21. Oakley GP, Weber MB, Bell KN, Colditz P (2004) Scientific 
evidence supporting folic acid fortification of flour in 
Australia and New Zealand. Birth Defects Res A Clin Mol 
Teratol 70(11): 838-841.

22. Golalipour MJ, Najafi L, Keshtkar AA (2010) Prevalence 
of anencephaly in Gorgan, northern Iran. Arch Iran Med 
13(1): 34-37.

23. Onrat ST, Seyman H, Konuk M (2009) Incidence of neural 
tube defects in Afyonkarahisar, Western Turkey. Genet 
Mol Res 8(1): 154-161.

24. Canfield MA, Marengo L, Ramadhani TA, Suarez L, 
Brender JD (2009) The prevalence and predictors of 
anencephaly and spina bifida in Texas. Paediatr Perinat 
Epidemiol 23(1): 41-50.

25. Blanco-Muñoz J, Lacasaña M, Borja-Aburto VH (2006) 
Maternal miscarriage history and risk of anencephaly. 
Paediatr Perinat Epidemiol 20(3): 210-218.

26. Yuskiv N, Honein MA, Moore CA (2005) Reported 
multivitamin consumption and the occurrence of 
multiple congenital anomalies. Am J Med Genet A 136(1): 
1-7.

27. Li Z, Ren A, Zhang L, Guo Z, Li Z (2006a) A population-
based case-control study of risk factors for neural tube 
defects in four high-prevalence areas of Shanxi province, 
China. Paediatr Perinat Epidemiol 20(1): 43-53.

28. Li Z, Ren A, Zhang L, Ye R, Li S, et al. (2006b) Extremely 
high prevalence of neural tube defects in a 4-county area 
in Shanxi Province, China. Birth. Defects. Res A Clin Mol 
Teratol 76(4): 237-240.

29. Koukoura O, Sifakis S, Stratoudakis G, Mantas N, 
Kaminopetros P, et al. (2006) A case report of recurrent 
anencephaly and literature review. Clin Exp Obstet 
Gynecol 33(3): 185-189.

30. Safdar OY, Al-Dabbagh AA, Abuelieneen WA, Kari JA 
(2007) Decline in the incidence of neural tube defects 
after the national fortification of flour (1997-2005). 
Saudi Med J 28(8): 1227-1229.

31. Hatami M, Khatamee MA, Matin M, Valaei N (2007) 
Anencephaly and pregnancy outcome in Iran. Gynecol 
Obstet Invest 63: 49-52.

https://medwinpublishers.com/MJCCS/
https://academic.oup.com/ajcn/article/78/1/3/4689891
https://academic.oup.com/ajcn/article/78/1/3/4689891
https://europepmc.org/article/med/20174732
https://europepmc.org/article/med/20174732
https://europepmc.org/article/med/20174732
https://europepmc.org/article/med/20174732
https://www.sciencedirect.com/science/article/abs/pii/S0301211504003665
https://www.sciencedirect.com/science/article/abs/pii/S0301211504003665
https://www.sciencedirect.com/science/article/abs/pii/S0301211504003665
https://www.sciencedirect.com/science/article/abs/pii/S0301211504003665
https://onlinelibrary.wiley.com/doi/abs/10.1080/08035250500340396
https://onlinelibrary.wiley.com/doi/abs/10.1080/08035250500340396
https://onlinelibrary.wiley.com/doi/abs/10.1080/08035250500340396
https://onlinelibrary.wiley.com/doi/abs/10.1080/08035250500340396
https://onlinelibrary.wiley.com/doi/abs/10.1080/08035250500340396
https://www.sciencedirect.com/science/article/abs/pii/S0301211509002437
https://www.sciencedirect.com/science/article/abs/pii/S0301211509002437
https://www.sciencedirect.com/science/article/abs/pii/S0301211509002437
https://www.sciencedirect.com/science/article/abs/pii/S0301211509002437
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20059
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20059
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20059
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20059
http://www.ams.ac.ir/AIM/010131/009.pdf
http://www.ams.ac.ir/AIM/010131/009.pdf
http://www.ams.ac.ir/AIM/010131/009.pdf
https://pdfs.semanticscholar.org/0733/3c507b5894896495fa24bb70d0972d227087.pdf
https://pdfs.semanticscholar.org/0733/3c507b5894896495fa24bb70d0972d227087.pdf
https://pdfs.semanticscholar.org/0733/3c507b5894896495fa24bb70d0972d227087.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00718.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00718.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00718.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30768
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30768
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30768
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30768
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00694.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00694.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00694.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3016.2006.00694.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20248
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20248
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20248
https://onlinelibrary.wiley.com/doi/abs/10.1002/bdra.20248
https://europepmc.org/article/med/17089587
https://europepmc.org/article/med/17089587
https://europepmc.org/article/med/17089587
https://europepmc.org/article/med/17089587
http://alsolb.com/images2/JKari_1.pdf
http://alsolb.com/images2/JKari_1.pdf
http://alsolb.com/images2/JKari_1.pdf
http://alsolb.com/images2/JKari_1.pdf
https://www.karger.com/Article/Abstract/95347
https://www.karger.com/Article/Abstract/95347
https://www.karger.com/Article/Abstract/95347
https://creativecommons.org/licenses/by/4.0/

	Abstract
	Introduction
	Patients and Methods
	Data Collection Procedure 
	Data Analysis Plan

	Results
	Discussion 
	Conclusion
	References

