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Introduction 

Sickle cell disease (SCD) is the most prevalent blood 

disorder in the world. The highest prevalence occurs 

in Sub-Saharan Africa where 75% of 300, 000 annual 

births are born in Africa (1). By the year 2015, there 

will be 50% increased in the number of affected births 

(2).  SCD is a real public health issue in the Sub 

Saharan region that contributes to major the rate of 

mortality among children whose data varies according 

studies (3,4). Acute pain complications are major 

symptoms of SCD and principal of cause 

hospitalization of children with sickle cell disease. In 

Africa they account in the pediatric intensive 

department for 1.8 to 6% (5, 6). 

SCD has a prevalence of 0.9% in the Congo 

Brazzaville and is also a public health issue. The 

department of public health in the Congo has 

introduced diverse interventions such as free 

consultations for children in pediatric outpatient 

department at Teaching hospital and Sickle Cell 

Center. However, mortality remains high and the 

pattern of major acute pain complications in the PICD 

is unknown in the Congo.  This current study 

describes the pattern of major acute pain 

complications in SCD children and their outcome in 

 

 the pediatric intensive care in the Teaching Hospital 

of Brazzaville in the Congo 

Material and Methods 

The study was conducted from January to December 

2014 in the department of pediatric intensive care in 

the Teaching Hospital at Brazzaville.  

Brazzaville is the biggest city of the Congo located in 

the south part of the Republic of Congo with a 

population of 4 millions.  The Teaching Hospital is the 

biggest medical facility of the country where attend to 

almost all SCD patients living in Brazzaville. There is 

in Brazzaville only one pediatric intensive care 

department (PICD) that receives and manages all life 

threatening medical emergencies of children aged 1 

month to 17 years old.  

All medical records of children admitted during our 

study in the PICD were reviewed. Medical records 

with diagnosis of major acute pain complications were 

enrolled in the study. The diagnosis of SCD disease 

has been confirmed by hemoglobin electrophoresis on 

children that were identified initially from previous 

medical records. 

Abstract 

Objective: Sickle cell disease is the most frequent genetic blood disorder in the world and pain complications 

are the most prominent clinical aspects in sickle cell population. This study aims to describe the morbidity 

feature of major acute pain complications in children with sickle cell disease and outcome. 

Material and Methods: 166 sickle cell disease children (4.3%) with a mean age of 85.31 months old±60.40 

admitted in the pediatric intensive care unit for major acute pain complications were enrolled in the study from 

January to December 2014. Major acute pain complications were defined as acute sickle cell related pain with 

an intensity assessed at 3 on the Wong-Baker faces pain rating scale.   

Results: Over the period study, 118 patients were admitted for diffuse vaso occlusive crisis (70.09%). 

Localized vaso occlusive crisis occurred in 13.25%, acute chest syndrome in 09.64% and hand foot syndrome 

in 06. 02%. The most common trigger factors were bacterial infections (65.12%) followed by malaria 

(34.88%). Mortality of 12.05% was recorded while 27.71% were discharged and 60.24% transferred to other 

departments. The mortality rate was significantly higher in the range age over 5 years (p=0.004)  

Key words:  Sickle cell disease, Major acute pain, Pediatric Intensive care department, Congo. 
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Definition 

Acute pain sickle cell episodes related are pain 

symptoms linked to the presence of abnormal 

hemoglobin (HbS). They can occur spontaneously or 

precipitated by infection, stress or dehydratation.  

Acute pain episodes are defined as major when, the 

intensity is assessed at 3 on the Wong-Baker faces 

pain rating scale. Acute pain episodes can be limited 

or diffuses when they affect multiple sites [9, 10].  

The diagnosis of infection was based by the following 

clinical findings: fever over 38.5C or 

hypothermia<36.5C, tachypnea> 40 breaths per 

minute, “toxic-looking” associated with symptoms 

specifics to the infection developed.  

Bacterial infections were: pneumonia, meningitis, 

angiocholitis, Acute Pyelonephritis and sepsis. 

Parasitical infectious were malaria. Pneumonia was 

defined as the presence of abnormal breath sounds and 

pathological chest X-ray. Meningitis was defined as 

stiff neck and abnormal cerebral spinal fluid. 

Angiocholitis was diagnosed when patient was 

presenting jaundice, pain in the right upper quadrant 

and mild hepatomegaly. Acute Pyelonephritis was 

associated flank pain, nausea, vomiting with positive 

urinary strip and urine culture. Hence, sepsis was 

defined by tachycardia, polypnea leukocytosis or 

leucopenia, and positive C-reactive protein. Report of 

blood culture are usually not released within a week, 

therefore are not available when in the patients are in 

the PICD, that is why distribution of microorganimes 

are not provided in the present study.  

Aches and positive smear were defining malaria 

 Data abstracted from records were variables related to 

children: gender, age, length of time between 

beginning of symptoms and hospitalization, pre 

hospital consultation, length of hospitalization, 

diagnosis and outcome.  

Patients 

During the study period, 3,620 children were admitted 

in the PICD. Among them 188 (5.6%) children were 

diagnosed for acute SCD complications. Among the 

188 children, 166 (4.2) were hospitalized for major 

acute pain episodes. Major acute pain complications 

was the first cause of hospitalization (88.30%) 

followed by hyperhemolytic crisis.  

Statistical analysis 

Data were entered into Microsoft Excel and analyzed 

SPSS (Chicago-USA). Categorial variable were 

described as proportion (percentage), continuous 

variables were described as medians (inter-quartile 

range) Differences between proportions were 

calculated using Fisher’s exact test The P-values or 

less than 0.05 were considered to be statistically 

significant. 

Results 

One hundred sixty six were enrolled in the study. 

They were 86 boys (51.81%) and 80 girls (48.19%) 

with a sex ratio of 1.07. Children were aged between 

24 and 192 months old (mean age 85.31 ±6.40 months 

old). Almost two-third (72.89%)  were below 5 years 

of age. In this study 94 children (56.63.7%) were 

coming from their homes, whereas 48 children 

(28.92%) were referred by primary and secondary 

medical facilities.  

The time interval between the beginnings of the 

symptoms and the admission to the PICD ranged from 

2 to 12 days (mean 3±1.1 days), whereas the duration 

of hospital admissions in PICD ranged from 1 to 16 

days (mean 3±1.5).Table 1. 

 

Table 1: Characteristics of 166 children with SCD 

admitted in PICD for major acute pain complications 

 

Characteristics  

Gender n (%) 

Female 

Male 

Sex ratio  

 

92 (48,9) 

96(51,1) 

1.04 

Age (month) 

Mean ±SD 

Min-Max 

 

69.26±50.4 

6-192 

Range of age (months) n (%) 

1-24 

25-60 

61-120 

>120 

 

57(30.32%)  

64(34.04) 

41(21.81) 

26(13.83) 

Duration of illness (days)  

Mean ± SD 

Min-Max 

 

3±1.5 

2-12 

Coming from n(%) 

Teaching hospital departments 

Secondary health facilities 

Primary health facilities 

Home  

 

24(12,8) 

28(14,9) 

20(10,6) 

116(61,7) 

Lifetime hospitalization (days) n% 

1-2 

3-8 

9-16 

 

88(46,8) 

68(36,2) 

32(17) 

 

Table 2 summarizes the distribution of major acute 

pain syndrome. Diffuse vaso occlusive was the most 

common major acute pain episode  observed in 

71.09% patients followed by limited vaso occlusive  

(13,25%) and acute chest syndrome (09.64%).  

 

Major acute pain syndrome were associated with 

infectious factors in 90.96% (n=151), without factors 

noticed in 09.04% (n= 15). Infections were due to 

bacterial infections (65, 12%) and malaria (34.88%).  

Among those bacterial infections, pneumonia was 

observed in 61 patients (67.78%), pyelonephritis in 12 

(13.34%), meningitis in 8 (08.89%), septicemia in 5 

(05.56%) and angiocholitis in 4 (04.44%).   
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Table 3 shows that 46 (27.71%) patients were 

discharged, while 100 patients (60.24%) were 

transferred to other departments and 20 (12.05%) 

died. A comparison of outcome by range of age 

showed statistically relationship. Mortality rate was 

the highest when the children were older than 120 

months (p=0.04). 

 

Table 3. Outcome of the 188 children admitted in the  

PICD for SCD severe acute complications. *P=0.004 

 

Outcome N(%)  

Discharged 

transferred 

death 

46 (24.47) 

110 (58.51) 

32(17.02) 

Age when died* (months) 

1-24 

25-60 

61-120 

>120 

 

2(12,5) 

0(00)    

12(37.5) 

16(50) 

 

Discussion 

Demographics range of non major acute pain 

syndrome SCD related is fully identified in 

Brazzaville since it has been the subject of several 

publications (11-13). However, pattern of major acute 

pain complications SCD related have received little 

attention even though they have been reported to 

increase the mortality of children with SCD 

(11,13,14). The present study is the first in the Congo 

to attempt to report the feature major acute pain 

complications SCD related in children admitted in the 

PICD, and their outcome.  

There is only one PICD in the Brazzaville region, 

which is the biggest city of the country. That explains 

the high proportion of children (28.92%) referred by 

primary and secondary health institutions. Our results 

should be interpreted bearing in mind the study 

setting. Indeed, data were collected in the PICD that 

admits only children aged 1 month to 17 years old, 

therefore had an inbuilt bias toward children aged 18 

years. However, as we said previously, the PICD is 

unique; this study probably included all the majority 

of SCD children living in Brazzaville and then gives a 

good picture distribution of SCD severe acute 

complications in Brazzaville.   

One hundred eighty eight children (5.6 %) were 

admitted to the PICD for complications of sickle cell 

disease which is remarkable lower than Abhulimhen’s 

report but higher than Anyanwu’s findings (5, 15). 

Our population study is young with a median age of 

85.31 months (7 years). Among them, nearly two third 

of the population study were aged under 60 months (5 

years). Similar age distribution has been described by 

different authors (5, 15-17). The first cause of 

admission in PICD with similar mean age is major 

acute pain complication (5, 15-17).  

Feature of SCD’s complications vary according SCD 

children range of age (15). The authors agree on the 

predominance of hyperhemolytic crisis before the age 

of 5 vaso occlusive crises after the age of 5 (11-13). 

Nutritional deficiencies, acute chronic sequestration 

more frequent before the age of 5 to which is added 

malaria high infestation degree in Sub-Saharan Africa 

region are  many aggravation factors of acute 

hyperhemolytic crisis that  justify the clinical pattern 

distribution (14). 

Non implementation of penicillin prophylaxis, 

pneumococcal and typhoid fever vaccines lead 

Infections to be first factors associated with sickle cell 

morbidity in children (10-18). Despite the fact that 

lake of effective laboratory facilities restricted the 

accurate diagnosis of bacterial acute febrile illness, 

distribution of the type of   severe infection, in this 

current study was found to be similar to those 

described elsewhere (11,13,19-21). Pneumonia has 

been recognized as the main severe infection among 

sickle cell disease children. In fact, this clinical 

finding is not specific to the sickle cell disease 

population, since respiratory infections at the national 

level are the second cause of hospitalization in health 

facilities in the Congo (22).  

Bacterial infections share similar findings between 

PICD and conventional pediatric departments in 

children with SCD. Meningitis accounted 08.89% in 

our study, 7.3% in  Senegal and 6% in Nigeria (5,18). 

Septicemia rated 05.56% in our study and 4.1% in 

France (23). The prevalence of pyelonephritis 

(13.34%) was barely higher to the one reported in 

Brazzaville in conventional pediatric department, 10% 

à Brazzaville (11). However, osteomyelitis rate was 

higher than conventional pediatric departments 

(12,14,17).  

Malaria is after bacterial infections the most common 

trigger acute sickle cell crisis in our region and second 

cause of hospitalization in sickle cell and not sickle 

cell pediatric population (5,6). Both population sickle 

cell and not sickle cell share comparable rate, even 

though we reported higher rate in our study (23). 

However, cerebral malaria is exceptional in the sickle 

cell population (21, 23,24).  

Table 2: SCD Severe acute complications and trigger 

factors 

Sever acute complications N % 

Severe acute hyperhemolyis crisis 

N 

88 46.81 

Severe mixte crisis  52 27.66 

Severe vaso occlusive crisis  36 19.15 

ACS  4 11.11 

Stroke  12 6,38 

Total 188  
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ACS is an acute non infectious pulmonary 

complication seen in patients with sickle cell disease. 

It is one of the major causes of morbidity and 

mortality among children (25, 26). ACS’s symptoms 

overlap with those of pneumonia and then can be 

sometimes very difficult to diagnose. That explains 

the quite diverse distribution reported (8,11,13,18).  

Only one fourth of the patients (27.71%) were 

discharged while 20 (12.05%) were death. The 

outcome shows more severe outcome of the disease if 

we compare with Nigeria’s findings (5,6,15,17).  

Sickle cell disease in the western part of Africa, where 

the Nigeria is located, is known to have less severe 

morbidity and better outcome. Indeed, phenotypic 

modulator factors such high HbF levels, co-

inheritance of α thalassemia and predominance of 

Senegal and Benin haplotypes are factors that may 

explain this difference (27).  

The highest incidence of death is usually reported the 

in the first 5 years of life because children are at 

increased risk of life threatening infections due to 

absent or non functional spleens and a decreased 

immune response (28).  

Paradoxically, in our study the lowest mortality rate is 

shown in that rate of age. That particularity also raised 

by Diagne and al deserves to be confirmed 

substantiated more thorough prospective study (18). 

 

Conclusion 

Major acute pain complications are predominantly 

marked by diffuse vaso occlusive crisis and triggered 

by infections. This enhances the relevance of early 

intervention as neonatal screening, penicillin 

prophylaxis, immunization but also malaria 

prophylaxis 

Conflict of Interest: The authors declare no potential 

conflicts of interest with respect to the research, 

authorship, and/or publication of this article.  

Ethical issues: All Authors declare that Originality of 

research/article etc... and ethical approval of research, 

and responsibilities of research against local ethics 

commission are under the Authors responsibilities. 

The study was completed due to defined rules by the 

Local Ethics Commission guidelines and audits. 

Aknowledgement: Ngolet Lydie Ocini drafted the 

manuscript. Moyen Ingoba, Elira Dokekias A and 

Moyen George helped to draft and reviewed the 

manuscript. All authors read and approved the final 

manuscript 

 

 

 

 

References 

1. Piel FB, Patil AP, Howes RE, Ngangiri AO, Gething PW, 

Dewi M, et al. Global epidemiology of sickle hemoglobin 

in neonates: a contemporary geostatistical model-based 

map and population estimates. Lancet 2013;38(9861): 142-

51. 

 

2. Piel FB, Hay SI, Gupta S, Weatherall DJ, William TN. 

Global burden of sickle anemia in children under five, 

2010-2050: modeling based on demographics, excess 

mortality, and intervention. Plos 2013; 10(7): e1001484. 

 

3. Rees DC, William TN, Gladwin MT. Sickle cell disease. 

Lancet 2010; 376: 2018-31. 

 

4. Williams TN, Obaro SK. Sickle cell disease and malaria 

morbidity: a tale with two tails. Trands Parasitol 2011; 

27(7): 315-2  

 

5. Abhulimhen-Iyoha BI, Israel-Aina YT, Okolo AA. 

Haemoglobin phenotypes of patients admitted to the 

children emergency room of the university of Benin 

Teaching Hospital, Benin city, Edo state, Nigeria. Journal 

of Medicine and Biomedical Research. 2013;12(1):11-6.  

 

6. Mpemba Loufoua AB, Makoumbou P, Mabiala Babela JR, 

et al. Dépistage néonatal de la drépanocytose au Congo 

Brazzaville. Ann Univ Marien Ngouabi 2010; 11(5): 21-5. 

 

7. Mouele R, Boukila V, Fourcade V, Feingold J, Galacteros 

F. Sickle cell disease in Brazzaville, Congo: genetical 

haematological, biochemical and clinical aspects. Acta 

Haematol 1959; 101: 178-84. 

 

8. Ballas SK, Lieff S, Benjamin LJ, Dampier CD, Heeney 

MM, Hoppe C, et al. Definitions of the phenotypic 

manifestations of sickle cell disease. Am J Hematol 2010; 

85(1): 6-13. 

 

9. Al-Saqladi AW, Delpisheh A, Bin-Gadeem H and Bradin 

BJ. Clinical profile of sickle cell disease in Yemeni 

children. Annals of Tropical Paediatrics 2007; 4(27): 253-

9. 

 

10. Mabiala Babela JR, Nzingoula S, Senga P. Les crises vaso-

occlusives drépanocytaires chez l’enfant et l’adolescent à 

Brazzaville, Congo. Etude rétrospective de 587 cas. Bull 

Soc Pathol Exot 2005 ; 98(5) : 365-70. 

 

11. Elira –Dokekias A. Etude des facteurs analytiques de la 

maladie drépanocytaire au Congo.  Med Afr Noire 1996 ; 

43(5): 279-84. 

 

12. Mbika A Cardorelle, Okoko A, Mouko A. Les crises vaso-

occlusives de l’enfant drépanocytaire à Brazzaville.  Arch 

Pédiatr 2010; 17; 295-6. 

 

13. Mabiala Babela JR Nkanza-Kaluwako AT, Ganga-

Zandzou, Nzingoula S, Senga P. Causes d’hospitalisation 

des enfants drépanocytaires : influence de l’âge (C.H.U. de 

Brazzaville, Congo). Santé Publique 2005 ; 2767 : 392-3. 

 

14. Anyanwu OU, Ezeanosike OB, Ezeand CT. Pattern and 

outcome of admission at the children emergency room at 

the Federal Teaching Hospital Abakaliki. Afr J med Health 

Sci 2014; (13)1:6-10. 

 

15. Jaiyesmi F, Pandey R, Bux D, Sreekrishna Y, Zaki F and, 

Krishnamoorthy. Sickle cell morbidity profile in Omani 

children. Annals of Tropical Paediarics 2002; (22)1 : 45-

52. 

 

 



Ngolet et al.                                                                                                         http://dx.doi.org/10.17546/msd.94878 

324 
Medical Science and Discovery, 2016; 3(9):320-4 

16. Ikefuna AN, Emodji J. Hospital admission of patients with 

sickle cell anemia pattern and outcome in Enugu area of 

Nigeria. Niger J Clin Pract 2007; 10(1): 249. 

 

17. Diagne I, Ndiaye O, Moreira C et al. Les syndromes 

drépanocytaires majeurs en pédiatrie à Dakar (Sénégal). 

Arch Pédiatr 2000; 7 :16-24. 

 

18. Tshilolo L, Wembonyama S, Summa V, Avvisati G. 

L’hémogramme de l’enfant drépanocytaire Congolais au 

cours des phases stationnaires. Med trop 2010 ; 70 : 459-

63. 

 

19. Diarra Y, Fla K, Lassina D et al. Prise en charge de la 

drépanocytose en milieu pédiatrique : expérience du centre 

hospitalier universitaire pédiatrique Charles-de-Gaulle de 

Ouagadougou (Burkina Faso). Cahiers santé 2008 ; 2(18) : 

71-4. 

 

20. Thuillez V, Ditsamou V, Mba JR, Mba Meyo S, Kitengue 

J. Aspects actuels de la drépanocytose chez l’enfant au 

Gabon. Arch Pédiatr 1996; 3(7); 668-74.  

 

21. Organisation Mondiale de la Santé. Rapport annuel de lutte 

contre la maladie. Congo 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22. Latoundji S, Anani L, Abet E et al. Morbidité et mortalité 

drépanocytaire au Bénin. Med Afr Noire 1991 ; 38 : 571-

6JP, Maiza ,Choma R, Farouq G, Machokoy Y. West Afr J 

Med 2012; Apr-Jun; 31(2): 81-5.  

 

23. Makani J, Komba N, Cox SE et al. Malaria in patients with 

sickle cell anemia : burden, risk factors, and outcome at the 

outpatient clinic and during hospitaization. Blood 2010; 

115(2): 215-20.  

 

24. De Montalembert D, Guillou-Bataille M, Feingold J, Girot 

R. Epidemiological and clinical study of sickle cell disease 

in France, French Guiana and Algeria. Eur J Haematol 

1993; 51: 136-40. 

 

25. Vichinsky EP, Neumayr LD, Earles AN et al. Cause and 

outcomes of the acute chest syndrome in sickle cell 

disease. N engl J Med, 2000; 342: 1855-65. 

 

26. Labie D, Elion J. Génétique et physiopathologie de la 

drépanocytose. In «  La drépanocytose ». John Libbey 

Eurotext ed. Paris, 2003 :1-11. 

 

27. Athale UH, Chintu C. Clinical analysis of mortality in 

hospitalized Zambian children with sickle cell anaemia. 

East Afr Med J 1994; 71: 388-91. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2016 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. All Rights reserved by international journal of Medical Science and Discovery.  



http://www.medscidiscovery.com 

  OPEN ACCESS JOURNAL ISSN: 2148-6832 

MSD 
 

 

Medical Science and Discovery  
2016; 3(9):325-33 

Original Article Doi: 10.17546/msd.18762 
 

Received 13-07-2016 Accepted 1-07-2016 Available Online 15-09-2016 

1 Hasan Kalyoncu University Faculty of Medicine, Dept of Nursing, Gaziantep, Turkey  

2 Ankara University Faculty of Medicine, Dept of Public Health, Ankara, Turkey  

3 Ankara University Faculty of Medicine, Dept of Bioistatistics, Ankara, Turkey  

4 Dr.Sami Ulus Research and Training Hospital, Dept of Gynecology and Obstetrics, Ankara, Turkey  

* Corresponding Author: Sezer Avci E-mail: sezer.avci@hku.edu.tr Phone: +90 342 211 80 80 

Pediction by maternal risk factors and prenatal care of neonatal intensive 

care of neonatal intensive care admission in a University Hospital, Turkey, 

a case control study 

Sezer Avci
1*

, Meltem Col
2
, Yasemin Yavuz

3
, Elif Akkas Yilmaz

4
 

 

Introduction 

In clearing up the problems of the high risk newborn to 

be considered due to the anatomic and physiological 

differences from the healthy newborn, methods 

containing special tools and care are required to be 

used and watched in neonatal intensive care unit 

(NICU) [1].  

Several risks related to the mother are known to 

increase the risk of babies to be in intensive care [2]. A 

qualified prenatal care (PNC) service primarily 

provides to determine and harness the risks 

endangering pre-pregnancy and during pregnancy in 

the future mother and therefore provides the prevention 

of negative results which can occur both in the mother 

and the newborn [3,4].  

Studies done presents that inadequate PNC is related to 

preterm labor, low birth weight an newborn deaths 

[5,6].  

 

Besides PNC, interventions during birth and right after 

that are important and deliveries should be made by 

health personnel and NICU’s should be at least found 

in certain centers.  

It is important to determine the factors affecting the 

intense care requirement of the newborn in terms of 

creating effective interventions to be made in this 

respect in the whole process starting from prenatal 

period. 

This study aims to compare the mothers delivering 

between January – June 2010 in Hacettepe University 

Obstetrics and Gynaecology Clinic whose babies were 

admitted and whose babies were not admitted to NICU 

and determine the effects of socio-economic factors, 

prenatal care received risk factors during pregnancy 

and delivery on the new-born’s being in intensive care. 

 

Abstract 

Objective: To determine socioeconomic characteristics, prenatal care and maternal risk factors and  reveal the 

impact on newborn, in mothers who gave birth . 

Material and Method: A case-control study comparing the mothers whose babies were admitted and mothers 

whose babies were not admitted to neonatal intensive care unit of a University Hospital. The 200 women as a 

case and 200 women as a control has been chosen among total 958 female patient. A survey form has been filled 

by the patient to determine socio-economic and prenatal care features and the risk factors. The APNCU index is 

was used for adequacy of prenatal care. Chi square test, Fisher’s exact test and multiple logistic regression 

analysis are were used for statistical evaluation. 

Results: As to prenatal care 94.3 % of the mothers received adequate amount and 95.2 % adequate content. The 

location of residence (OR:2.72), husband education (OR:1.97), spontaneous abortion in second trimester or 

preterm birth history (OR:4.27), multiple pregnancy (OR:5.25), bigger or smaller uterine size (OR:26.58), early 

uterine contraction (OR:2.21), and problems during delivery (OR:2.53) variables were related to be in neonatal 

intensive care unit. 

Conclusion: Factors related to being in intensive care found in this study should be understood and interpreted in 

all of the steps of health services, and interventions should be executed when necessary. 

Keywords: Prenatal care, maternal risks, neonatal intensive care. 
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Material and Methods 

This study is an analytic one with case/control type 

comparing the mothers whose babies were admitted 

and whose babies were not admitted to NICU and 

researching the factors effective on the admission to 

NICU. The study is conducted on women who gave 

birth in Hacettepe University Hospital Gynaecology 

Clinic between January–June 2010. Because of being a 

third step hospital, this hospital is the one appealed 

more by risky pregnancies. In general, the babies born 

under 2500 gram or before completing the 37th 

pregnancy week and/or in need of special care are 

monitored at NICU. In this period 200 women whose 

babies admitted to NICU were  taken as a case group 

and 200 women whose babies not admitted to NICU 

were selected by simple random sampling method 

among total 958 women as a control group.  

In total 253 infants of the 210 women in this six-month 

period were in intensive care. 200 women and 239 

babies (33 twins and 3 triplets) of them were enrolled 

in the study. 200 women and 207 babies (seven twins) 

were selected from the remaining 748 women by the 

method of random sampling as the control group. In 

this way, the study was carried out on 400 mothers, 

400 births and 446 newborns. While the dependent 

variable of the research was babies’ hospitalization at 

NICU, many variables related to the socioeconomic 

level, PNC status of the mother and risk factors in 

pregnancy were independent variables. 

In the collection of the data, primarily the mothers 

were informed about the research and after taking 

written consents, a survey form containing questions 

determining socioeconomic and PNC features as well 

as the risk factors form prepared by using the list found 

in Turkish Ministry of Health program was filled in by 

face-to-face method [7, 8]. Furthermore, delivery 

records and NICU records were used for the 

information related to the present statuses of both 

mothers and newborns. 

In PNC evaluation, information such as PNC number 

of monitoring, on which month it started, by whom and 

what was done was taken. According to Adequacy of 

Prenatal Care Utilization (APNCU) index which 

presents a PNC number by taking the week when PNC 

started and the week delivery happened into 

consideration; it was evaluated as ‘’inadequate’’, 

‘’intermediate’’, ‘’adequate’’ and ‘’adequate plus’’ [9]. 

Furthermore, failure to perform any one of weight 

measurement, blood pressure measurement, and urine 

and blood examination, ultrasound examination was 

evaluated as inadequate PNC in qualitative terms. 

The data were analysed by entering in Statistical 

Package for Social Sciences (SPSS) 15.0 program. In 

order to determine the factors affecting the condition of 

admission to NICU,  

 

Chi square test, Fischer’s exact test, student’s t-test and 

as a multivariate analysis, multiple logistic regression 

analysis was used in statistical evaluations. 

Results 

When the conditions of those at the intensive care were 

evaluated, it was clear that 139 infants (58.2%) were 

below 2500 gram (more than half of them under 

2000gram) and 84 infants (42 %) were being born 

under37 weeks. In contrast, 10 infants from the control 

group (4.8%) are between 2000 to 2500 g, and 14 

infants (7%) are born under 37 weeks. It shows that 

there is one or more diagnoses that may require 

intensive care in all the files of the infants at the 

intensive care. The diagnoses such as miscarriage or 

premature, IUGR, SGA might be accepted as the 

greatest diagnosis group with 66.5% in total. Besides, it 

showed that the diagnoses such as respiratory distress 

(20%), MSS, KVS, GIS, UGS anomalies (20%) 

congenital heart disease (6%), blood disorders (3.5%) 

create significant rates and some other diagnoses were 

in small numbers.  

Some socio-economic features of the babies of mothers 

participating in the research according to the condition 

of being in NICU is seen in Table I. When age is 

considered, 25-35 years old groups form the highest 

rate in whole group (63 %). There are total 4 women 

under 18 years old and their babies were in NICU. 

Mothers over 35 years old, on the other hand, show a 

higher rate in the group whose babies were in NICU 

but differences were not found to be statistically 

significant (p=0,097).  

When compared in terms of residing places, it was seen 

that those who were not in NICU more substantially 

resided in Ankara city centre. Those residing in a 

district, village or other cities, on the other hand, are in 

higher rate in the case group when compared to the 

other group (p=0,000). No statistically significant 

difference was found between the groups in terms of 

women’s educational backgrounds and occupations 

(p=0,818) (p=0,115). When we look at the educational 

backgrounds of the spouses of the mothers, primary 

school graduation of the fathers in case group and high 

school graduation of the fathers in control group is 

significantly high (p=0,003).  

No statistically significant relationship was found 

between the occupations of the fathers and babies’ 

being in NICU (p=0,121). No significant difference 

was found between the groups when the annual income 

per person was compared (p=0,749). 
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Table 1. Distribution of some socio-economic features of the mothers participating in the research 

according to the condition of their babies’ being in NICU 

 

Condition of being in intensive care unit 

 

Socio-economic Factors                                                     

 

Cases         Controls        Statistic             

(X² and p) n=200 

% 

n=200 

% 

Age of the mother 

18 and younger 2,0 0,0 X²=6,330 

p=0,097 19-24 18,0 24,0 

25-35 63,5 62,5 

Above 35 16,5 13,5 

Residing  place 

Ankara centre 63,0 84,0 X²=22,642 

p=0,000 Districts-Villages and Other cities 37,0 16,0 

Educational background 

Primary school 35,5 32,5 X²=0,401 

p=0,818 High school 31,5 33,0 

University 33,0 34,5 

Occupation of the mother 

Housewife 67,0 58,0 X²=5,922 

p=0,115 Self-employed 8,5 15,5 

Officer 23,0 24,0 

Worker 1,5 2,5 

Educational background of the spouse 

Primary school 29,0 16,5 X²=11,430 

p=0,003 High school 28,0 40,5 

University 43,0 43,0 

Occupation of the spouse 

Unemployed 2,0 0,0 X²=5,812 

p=0,121 Self-employed 53,0 60,0 

Officer 32,5 30,5 

Worker 12,5 9,5 

Annual income per person (TL) 

≤ 5000 37,5 34,5 X²=0,577 

p=0,749 5000-9999 26,0 29,0 

≥ 10000 36,5 36,5 

Table 2: Distribution of PNC of the mothers which was evaluated with APNCU index, according to the 

condition of babies’ being in NICU 

Condition of being in intensive care unit 

Prenatal care with APNCU           Cases                   Controls             Total                 Statistic              

(X² and p) n=200 

% 

n=200 

% 

n=400 

% 

Inadequate 2,5 0,5 1,5 X²=17,629 

p=0,001 Intermediate  2,0 6,5 4,3 

Adequate 13,5 25,5 19,5 

Adequate plus 82,0 67,5 74,8 
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The mean number of prenatal visit was 14.04±5.90 in 

case group, and 14.42±4.68 in control group and there 

is no significant difference between the groups 

(p=0,219) and the whole group was seen to be 

substantially monitored by a specialist physician. Mean 

number of antenatal visit by a specialist physician is 

13.14±5.83 in the case group, and 13.90±4.24 in 

control group. There were only 3 women who received 

antenatal care less than 4, in whole group. Results 

obtained according to APNCU index for PNC has been 

given in Table II.  

Accordingly it is seen that ‘adequate plus’ PNC is 

received in the large part of the group. While 

‘’Inadequate’’ and ‘’Adequate Plus’’ monitoring is 

higher in case group, ‘’Intermediate” or ‘’Adequate’’ 

monitoring is higher in control group when compared 

to the other group (p=0,001). When PNC content is 

evaluated in 3 persons weight, in 3 persons blood 

pressure, in 3 persons blood count, in 14 persons urine 

and in 1 person USG examinations were not performed 

in the whole group and total 19 persons to whom one 

of these tests were not applied. In this sense, 

qualitatively inadequate PNC ratio is 5, 5 % in case 

group and 4 % in control group (p=0,481). 

Those which are determined to be statistically 

significant in bivariate analysis in the distribution 

among the risks determined in the histories and present 

pregnancies of mothers participating in the research 

according the condition of their babies’ being in NICU 

are shown in Table III. When personal risk factors of 

the mothers are evaluated, having received infertility 

treatment was found in a higher ratio in intensive care 

group (p=0,002). Number of deliveries being 5 or 

greater (p=0,000) in relation to their previous 

obstetrical histories, stillbirth or neonatal death 

(p=0,005), spontaneous abortion in 2nd trimester or 

preterm labor (p=0,000) was found statistically 

significantly high in those who are in NICU.  

When present pregnancies of mothers are evaluated, 

changes in fetal movements, gestational hypertension, 

multiple pregnancy, polyhydramnios or 

oligohydramnios, small/big uterus according to week, 

early membrane rupture, early contractions, urinary 

infection and preeclampsia was found significantly 

high in mothers whose babies are in intensive care 

when compared to the other group. Important fetal 

problem (IUGR, SGA, congenital heart disease, 

congenital anomalies etc) suspected by USG during 

pregnancy was found to be significantly high in those 

whose babies are in NICU (p=0,000).  

Having a problem during delivery was found to be 

higher in mothers whose babies were in NICU 

(p=0,003).  

 

 

Among the factors not given in the table but researched 

about previous pregnancies, no statistically significant 

difference was found between frequent delivery, small 

or big babies according to the gestational age, baby 

with a fetal malformation, habitual 1st trimester 

abortion, gestational hypertension, placenta retention or 

postnatal bleeding, Rh isoimmunisation or hydrops 

fetalis and intervened delivery and to be in intensive 

care.  

Likewise, among the risks researched in relation to 

their existing pregnancies, anaemia, excessive/low 

weight gain, shortness of height, hyperemesis 

gravidarum, vaginal bleeding cervical failure, 

presentation disorder, fetal head’s inability to settle in 

primigravid in the 40th week, existence of gestational 

diabetes, genital infection and chronic disease was not 

found related to being in NICU. 

Multivariate Analysis (Logistic Regression 

Analysis) Results:  

With bivariate analyses risks, which are considered 

important, do not much include each other and are 

numerically adequate were examined with logistic 

regression analyses.  

Accordingly, residing place, educational background of 

the spouse, infertility treatment, number of deliveries 

≥ 5, stillbirth in the previous delivery or neonatal 

death, spontaneous abortion in 2nd trimester or preterm 

labor in the previous pregnancy, gestational 

hypertension, multiple pregnancy, polyhydramnios or 

oligohydramnios, small/big uterus according to week, 

early contractions, urinary infection, preeclampsia and 

problem during birth variables were taken to logistic 

regression analysis and results related to the factors 

which are found effective are shown in Table IV.  

Accordingly, babies’ risk of being in intensive care 

increased 2,72 times in those living in a city other than 

Ankara, another district or village, 1,97 times in those 

whose spouse’s educational background is primary 

school graduation when compared to those whose 

spouse’s educational background is university 

graduation, 4,27 times in those who had spontaneous 

abortion in 2nd trimester or preterm labor in the 

previous pregnancies, 5,25 times in those with multiple 

pregnancy.  

26,58 times risk increase was seen in those with small 

or big uterus according to pregnancy week, 2,21 times 

risk increase in those with early contraction, 2,53 times 

risk increase in those with problems during delivery. 
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Table 3: Distribution of the risks determined in the histories and present pregnancies of the mothers according to 

the condition of babies’ being in NICU (Those which are statistically significant) 

Condition of being in intensive care unit 

 

Risks in the histories                                                    

Cases              Controls          Statistic (X² and p) 

n=200% n=200 

Infertility treatment 

Yes 20,0 9,0 X²=9,760 

p=0,002 No 80,0 91,0 

Number of deliveries ≥5 

Yes 6,5 0,0 X²=13,437 

p=0,000 No 93,5 100,0 

Stillbirth or neonatal death 

Yes 16,0 7,0 X²=7,959 

p=0,005 No 84,0 93,0 

Spontaneous 2nd trimester abort/preterm labor 

Yes 18,0 5,0 X²=16,605 

p=0,000 No 82,0 95,0 

Risks in the present pregnancies 

Changes in fetal movements 

Yes 4,5 0,5 p=0,020* 

No 95,5 99,5 

Gestational hypertension 

Yes 12,5 5,0 X²=7,045 

p=0,008 No 87,5 95,0 

Multiple pregnancy 

Yes 18,0 3,5 X²=21,914 

p=0,000 No 82,0 96,5 

Polyhydramnios or oligohydramnios 

Yes 18,0 11,0 X²=3,952 

p=0,047 No 82,0 89,0 

Small/big uterus according to the gestational week 

Yes 16,0 1,0 X²=28,930 

p=0,000 No 84,0 99,0 

Early membrane rupture 

Yes 14,5 2,0 X²=20,642 

p=0,000 No 85,5 98,0 

Early contractions 

Yes 35,5 15,5 X²=21,055 

p=0,000 No 64,5 84,5 

Urinary infection 

Yes 29,5 19,5 X²=5,406 

p=0,020 No 70,5 80,5 

Preeclampsia 

Yes 9,0 1,5 X²=11,308 

p=0,001 No 91,0 98,5 

Problems of the baby during pregnancy** 

Yes 34,5 4,0 X²=59,845 

p=0,000 No 65,5 96,0 

Problem during birth*** 

Yes 18,0 8,0 X²=8,842 

p=0,003 No 82,0 92,0 

*: Fischer’s exact test 

**: Small for gestational age, intra-uterine growth retardation, congenital anomalies etc. 

***: Early membrane rupture, cord entanglement, cord prolapse, pres 
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Discussion 

When the relationship between the socio-economic 

features and babies’ being in NICU is evaluated (Table 

I), it is remarkable that there are total 4 mothers under 

18 years old which is the risky age group in the age 

distribution of mothers and their babies are all in 

intensive care. Women older than 35 years old were 

more in number in this group but no statistically 

significant differences were seen between the groups in 

terms of age distribution.  

This condition can be originating from the study 

group’s not being numerically so high. Adolescent 

pregnancies and advanced age pregnancies are known 

to have results such as miscarriage/stillbirth or risky 

neonatal [10]. 

When the residing places of the mothers are evaluated, 

it was seen that those whose babies were in NICU 

resided in a place other than Ankara city centre in a 

higher rate when compared to the other group 

(p=0,000). This difference was found significant in 

logistic regression analysis as well (OR:2,72).  

 

 

 

 

This can demonstrate the fact that socioeconomic 

factors are effective on being in intensive care. 

However, referral of risky considered patients living in 

the regions other than Ankara to the University 

Hospital in which the study was made can also be 

effective on this result. 

No statistically significant difference was found 

between the groups in terms of educational 

backgrounds of the mothers (p=0,818). When 

compared to Turkey Demographic and Health Survey 

2008 (TDHS-2008) data, educational backgrounds of 

women in the research group were seen to be better 

than Turkey-wide [10]. When the occupations of 

mothers were evaluated, it was seen that they were 

largely housewives and no significant difference was 

seen between the groups in terms of occupations 

(p=0,115). As in Turkey-wide, the ratio of working 

women in the research group is also not in adequate 

level [10]. 

The relationships between the educationals 

backgrounds of the spouses of mothers and being in 

intensive care are statistically significant (p=0,003).  

 

Table 4. Results related to the factors which are found to be effective to be in NICU in logistic regression 

analysis 

Risk Factors 

 

Beta Standard 

Error 

p Odds Ratio 

(OR) 

95% Confidence 

Interval for OR 

Lower 

Limit 

Upper 

Limit 

Residing Place 

Ankara-Centre 

Other Cities/district-village 

 

 

1,003 

 

 

0,275 

 

 

0,000 

 

 

2,726 

 

 

1,591 

 

 

4,668 

Education of the spouse 

University 

Primary school 

High school 

 

 

0,681 

0,251 

 

 

0,301 

0,273 

 

0,011 

0,024 

0,357 

 

 

1,976 

0,778 

 

 

1,094 

0,455 

 

 

3,567 

1,328 

Spontaneous abortion in 2nd 

trimester or preterm birth 

history 

No 

Yes 

 

 

 

 

1,453 

 

 

 

 

0,404 

 

 

 

 

0,000 

 

 

 

 

4,276 

 

 

 

 

1,936 

 

 

 

 

9,445 

Pregnancy status 

Single 

Multiple 

 

 

1,659 

 

 

0,464 

 

 

0,000 

 

 

5,255 

 

 

2,117 

 

 

13,043 

Uterus according to the week 

Normal 

Small/big uterus 

 

 

3,280 

 

 

0,759 

 

 

0,000 

 

 

26,583 

 

 

6,003 

 

 

117,710 

Early contractions 

No 

Yes 

 

 

0,796 

 

 

0,285 

 

 

0,005 

 

 

2,218 

 

 

1,268 

 

 

3,880 

Problems during birth 

No 

Yes 

 

 

0,930 

 

 

0,360 

 

 

0,010 

 

 

2,534 

 

 

1,252 

 

 

5,128 
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The educational level of fathers is higher in control 

group. This was determined as an important factor at 

the end of multiple analyses, too (OR: 1,97). Factors 

related to the father were found effective in similar 

studies in Turkey  [11]. In our study group, fathers’ 

educational level was higher when compared to 

mothers and it can be said that it has an effect on the 

social status and health results of the family. No 

statistically significant relationship was found between 

the occupations of fathers and babies’ being in NICU. 

However, it is meaningful that there are total 4 

unemployed fathers and their babies are all in intensive 

care. There is no significant difference in terms of 

income between the groups (p=0,749). On this result, 

economic levels of the patients making application to 

this hospital being close to each other and difficulties 

in taking income information can be effective.  

The mean number of prenatal visits in the research 

group was close to each other and is about 14 and quite 

high in each group. This result is affected by the fact 

that our research was executed in an urban region and 

on those who gave birth in the University Hospital. 

WHO have suggested four monitoring based routine 

approaches for the large part of women as the new 

model of PNC and additional controls to those with 

special risks. This approach was introduced and used in 

several countries [12,13]. However, new 4 control PNC 

approach is not adequate in high risk pregnancies and 

multiple pregnancies. Number of prenatal visits is quite 

high in our study and less than 4 was seen only in 3 

persons within the group. 

PNC is generally known to be related to preterm labor, 

low birth weight, fetal death and neonatal death 

[5,6,14,15]. However, number of PNC evaluated in 

several studies is different from each other and 

numbers greater than 4 can be suggested according to 

results [15]. The process during PNC visits and status 

of the pregnant woman allows giving more correct 

decision for this number.  

In a study done on those giving birth in a University 

Hospital in Ankara in 1996, average number of PNC 

are found as 8,7 and this is a lower average according 

to our study [16]. This shows that the number of PNC 

in Turkey, at least in urban region increased in time. 

However, although a large number of control ratios are 

required in complicated pregnancies, it also makes one 

think about whether the sources are effectively used in 

other circumstances.  

When quantitative adequateness of PNC is evaluated 

according to APNCU index, it is seen that a large part 

of the group received adequate plus PNC (Table II). 

The sum of those who received adequate and adequate 

plus PNC is 94, 3% in the whole group. This result was 

found lower in a study executed on-site in Turkey with 

the same index [11]. Almost all of those who received 

inadequate PNC (which are few) are in intensive care 

unit. Those who received ‘’intermediate’’ and 

‘’adequate’’ PNC is higher in the control group and 

‘’adequate plus’’ PNC is higher in the case group. 

 These differences between the groups are statistically 

significant (p=0,001). The results obtained in our study 

have shown that those monitored in ‘’inadequate’’ 

level as well as risky pregnant women are determined 

and monitored more, and thus those who are monitored 

‘’adequate plus’’ are in the higher ratio in the group 

which is in NICU. 

It was seen that pregnant women in the study group 

were substantially controlled by specialist physician. In 

TDHS 2008 data, it was seen that PNC was taken 90% 

from the physician, and specialist and practitioner 

ratios were not specified. The high rate of received 

PNC by the specialist physician in our study shows that 

primary care health services are not sufficiently used. 

When PNC’s content was evaluated, it was seen that 

the number of persons to whom “inadequate’’ 

monitoring was made in qualitative terms was very low 

and so significant difference could be found between 

the groups in this respect (p=0,481). This result is an 

expected condition in our study group whose number 

of visits is very high and it is higher than the 

performance rates of the examinations in TDHS 2008 

data [4]. 

As seen in Table III, having received infertility 

treatment is higher in those who are in NICU when 

compared to the other group (p=0,002). As a result of 

the infertility treatment which is gradually widespread 

today, multiple pregnancy rates increase and in 

multiple pregnancies low birth weight and other 

problems increase intensive care requirement. Among 

the risks related to the previous birth histories of 

mothers; number of births being 5 or greater, stillbirth 

or neonatal death, spontaneous 2nd trimester abortion 

or preterm labor is higher in those whose babies are in 

NICU.Existence of spontaneous 2nd trimester abortion 

or preterm labor history is also one of the factors 

remaining effective as a result of logistic regression 

analysis (OR=4, 2) (See Table IV). 

When the risks which are determined in the current 

pregnancies of mothers (Table III) are evaluated, 

changes in fetal movements, gestational hypertension, 

multiple pregnancy, polyhydramnios or 

oligohydramnios, small/big uterus according to the 

week, early membrane rupture, early contractions, 

urinary infection and preeclampsia was significantly 

high in mothers whose babies are in NICU. The 

possibility of staying in intensive care unit is higher for 

the babies whose mothers have such risky conditions in 

their pregnancies. These relationships were shown in 

several studies [2,17]. 

Multiple pregnancies which are found to be significant 

in logistic regression analysis as well (OR=5, 25) 

increased with the spread of infertility treatment and 

they are high risk pregnancies due to their fetal and 
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maternal complications. Multiple pregnancies which 

are the most important factor found to be related to 

intensive care in the USA constitute 14% of neonatal 

deaths and increase perinatal mortality 10 times [2,18]. 

Since the existence of big or small uterus according to 

the week, which is one of the risk factors found 

significant (OR=28,5) in logistic regression analysis, 

reflects fetal growth and conditions related to amnion 

liquid, it can be a good indication of NICU requirement 

of the baby. Early membrane rupture is one of the most 

important preterm labor reasons and one of the factors 

affecting the babies’ being in NICU and it has also 

taken place within the title of problems during birth in 

our study. Early contraction is also a condition 

increasing preterm labor risk. This factor was evaluated 

with logistic regression analysis and found significant 

(OR=2, 2). Conditions such as urinary infection and 

preeclampsia are also the factors resulting in 

prematurity [19, 20].  

While the existence of a fetal problem as a result of 

USG examinations made in pregnancy is 34, 5% in the 

cases and it is only 4% in the controls (p=0,000). This 

result also demonstrates the fact that giving birth in a 

hospital with NICU is of vital importance if there is a 

problem detected in the baby during pregnancy. 

A statistically significant relationship was found 

between having a problem during delivery in those 

participating in the research and the babies’ being in 

NICU (p=0,003). This factor was also found to be 

significant in logistic regression analysis, (OR=2, 5), 

(See Table IV). In the study, the majority of the ones 

under the title of problems during the delivery 

consisted of EMR, and there were also problems such 

as cord entanglement, cord prolapsed and presentation 

anomaly.  

Problems such as cord entanglement, cord prolapse, 

early membran rupture, presentation anomaly makes 

delivery difficult and increases the intensive care 

requirements of the babies. 

 

Conclusion 

In  conclusion, in our study, being in NICU was found 

to be related to some socio-economic factors. Although 

PNC ratio is generally high, the approach of bringing 

qualitative PNC service to all parts of the community 

maintains its importance. Since PNC was inadequate 

within primary health care services, its integration to 

the first step should be made, specialist support should 

be given when necessary. And PNC visits more than 

required in pregnant women should be reviewed in 

terms of effective use of sources. Risks determined in 

the previous pregnancies and during control of mothers 

are extremely important, factors related to being in 

intensive care found in our study should be understood 

and interpreted in all of the steps of health services, and 

interventions should be executed when necessary. 

When a problem occurs during pregnancies, the 

intensive care requirement of the baby should be 

substantially foreseen, access should be provided to 

suitable delivery conditions and NICU. 
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Introduction 

The abducens nerve (AN) enters Dorello’s canal after 

passing through the pontine cistern. The canal is 

located between the meningeal and periosteal layers of 

the dura mater just below the posterior clinoidal 

process. Trauma is the most common reason for 

bilateral abducens nerve palsy (ANP).  

The nerve is injured by the shearing effect of trauma 

within the canal, where the nerve is held tightly (1). 

The second most common cause of ANP is 

subarachnoid hemorrhage of aneurysms and 

arteriovenous malformations (2), and the third most 

common cause is brain tumor, either because of direct 

invasion or as an effect of increased intracranial 

pressure (2). 

 ANP caused by tumor invasion generally occurs at 

the brainstem, in the pontine cistern, or at the 

cavernous sinus (3-5).  

Here, we report a case of bilateral isolated ANP 

caused by head trauma on the right side and an 

unruptured aneurysm of the petrous internal carotid 

artery at the foramen lacerum pressing on Dorello’s 

canal on the left side.   

 

 

 

Aneurysm of the internal carotid artery (ICA) located 

at the level of the skull base has rarely been mentioned 

in the literature (6), and we have not found any report 

specifically describing an aneurysm in the petrous 

portion of the ICA pressing on Dorello’s canal. 

Case Report 

A 31-year-old woman presented with the complaint of 

binocular horizontal diplopia at distance fixation in 

the primary position after an incident of head trauma 1 

week prior (Fig. 1). She stated she had hit her head to 

the kitchen marble while standing up. . She had been 

seen by an ophthalmologist 2 months earlier, when 

she presented with a 1-month history of diplopia of 

both the right and left lateral gazes. 

On ophthalmological examination, her vision was 

20/20 with the Snellen Chart. Examination of the 

anterior segment and fundus revealed no abnormality. 

The patient’s pupils were equal, round, and reactive to 

light without any afferent pupillary defect. A 12-prism 

diopter (PD) esotropia was measured at a distance, 

and there was a limitation of abduction in both eyes.  

 

 

Abstract 

Objective: Abducens nerve palsy (ANP) has an incidence of 11.3/100,000. ANP related to pressure on an 

aneurysm on Dorello’s canal is unusual. We report a case of bilateral ANP following head trauma.  

Case: A 31-year-old woman was admitted for evalu¬ation of diplopia that began after a trauma.  In the 

diagnostic imaging, the magnetic resonance imaging (MRI) revealed a normal course of the bilateral abducens 

nerve (AN) in the pontine cistern. The adjacent anatomy of the right AN from the pons to the ocular bulb was 

normal.  But the distal part of the left ICA petrous segment at the level of the foramen lacerum had a 

remarkable loss of signal void. Multidetector computed tomography  angiogram demonstrated a left distal 

petrous ICA aneurysm which was under Dorello’s canal and was remodeling the clivus.  

Conclusion: We estimated that the left ANP was caused by the pressure of the aneurysm. and the right ANP 

was probably due to the trauma  the patient had experienced. 

Keywords: Abducens Palsy, Aneurysm, Dorello’s Canal, MRI, Trauma 
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She had no systemic diseases such as diabetes 

mellitus, hypertension, or collagen tissue disorders. To 

investigate the etiology of bilateral ANP, magnetic 

resonance imaging (MRI) including the constructive 

interference in steady state (CISS) sequence of the 

brainstem and pontine cistern was initially scheduled.  

The CISS sequence images through the medulla and 

pons demonstrated a normal course of the bilateral 

ANs (Fig. 2) ascending from the pontomedullary 

junction to Dorello’s canal. 

The course of the right AN from the pons up to the 

lateral rectus muscle of the ocular bulb and the 

adjacent anatomy was normal. But in the axial images 

of the skull base, especially on T2WI, the distal part of 

the left ICA petrous segment at the level of the 

foramen lacerum had a remarkable loss of signal void 

(Fig.3). Multi-detector computed tomography 

(MDCT) angiography demonstrated a left distal 

petrous ICA aneurysm located under Dorello’s canal 

that was remodeling the clivus (Fig. 4a, b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The size of the aneurysm was 12.6 × 9.3 × 8.6 mm. 

We conjectured that the left ANP was caused by the 

pressure of the aneurysm on Dorello’s canal, and the 

right ANP was probably due to the trauma the patient 

had experienced.  

Anticoagulation therapy was administered to the 

patient, and endovascular intervention of the 

aneurysm was planned for treatment of the left ANP. 

The patient was also administered systemic 

corticosteroid therapy for the traumatic ANP on the 

right side.  

Two days after the placement of a carotid stent in the 

left ICA aneurysm (Fig. 5a, b), the patient’s left eye 

was completely recovered from esotropia and the 

limitation of abduction. The palsy of the right 

abducens nerve improved within a month. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Eye movements of the patient demonstrating bilateral abducens palsy 
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Figure 2. The CISS sequence in axial plane shows the 

cisternal portion of the abducens nerves at the level of 

the origin of Dorello´s canal (white arrows). 

 

 

Figure 3. The axial image of T2-weighted sequence at 

the level close to the Dorello’s canal. The distal part 

of the left ICA petrous segment had a remarkable loss 

of signal void in the central lumen (white arrow). 

 

 

Discussion 

The nucleus of the AN is located in the dorsal pons. 

Its course from the nucleus to its innervation of the 

lateral rectus muscle can be divided into four parts: 

the nucleus and intraparenchymal portion, cisternal 

portion, cavernous sinus portion, and orbital portion. 

The AN passes through the pontine cistern and enters 

the dura at the base of the skull, where it courses 

through Dorello’s canal before entering the cavernous 

sinus (7). Dorello’s canal has been defined as the 

small space located between the two dural leaves 

below the posterior clinoid process and the most 

anteromedial portion of the petrous ridge (8). The 

canal extends from the point where the AN pierces the 

dura mater to its entrance into the cavernous sinus. Its 

length is 4 to 13 mm (9). The petrosphenoidal 

ligament, or Gruber's ligament, is the posteromedial 

limit of the canal, connecting the petrous ridge to the 

clivus. The AN sheath has multiple connective tissue 

attachments to Gruber’s ligament and the endosteal 

dura mater in Dorello’s canal. These attachments limit 

the mobility of the nerve in compressive or stretch 

injuries, and the part of the nerve affected by trauma is 

generally this segment within the canal (1, 10).  

Avulsion injury may be the mechanism of ANP in the 

absence of evident fractures, as in the present case. 

While Dorello’s canal cannot be directly revealed with 

radiological imaging techniques, the surrounding 

structures constituting the canal can be assessed. All 4 

portions of the nerve should be radiologically normal 

for isolated posttraumatic ANP to be diagnosed. 

In the literature, ANP related to an aneurysm is 

generally bilateral and results from bleeding of the 

aneurysm (11). Subarachnoid bleeding affects the 

cisternal portion of the AN.ANP can also be caused by 

a direct aneurys-mal mass effect without bleeding on 

the AN, and this rare effect usually occurs at the 

cavernous sinus (12). ANP  does not frequently occur 

because of pressure from an aneurysm on Dorello’s 

can; the left nerve palsy of our patient was due to the 

pressure of the distal petrous ICA aneurysm on  the 

canal, as indicated by the patient’s quick recovery 

from nerve palsy after stent treatment.  

The main radiological approach to investigating ANP 

is MRI. But it is difficult to identify the AN clearly 

using conventional MRI sequencing due to its long 

course up to the cavernous sinus from the brainstem. 

Advanced MRI sequences have improved our ability 

to visualize the cisternal portion of the AN. In 

particular, T1-weighted 3D magnetization-prepared 

rapid gradient-echo (MP-RAGE) imaging and heavily 

T2*-weighted 3D CISS sequences with 1-mm section 

thickness on the axial and sagittal planes can provide 

detailed images of the cisternal portion of the AN 

(13).  
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To investigate neural parenchyma-induced etiologies, 

the fluid-attenuated inversion recovery (FLAIR) 

sequence should be performed to confirm suspicion of 

multiple sclerosis in young patients, and DWI should 

be performed for suspicion of ischemia in elderly 

patients (14, 15). In order to assess the level of the 

nerve between the cisternal and orbital portion, axial 

and coronal T1WI with contrast medium is needed to 

search for a possible brainstem tumor, infectious or 

malignant meningeal disease in the basal cisterns, 

cavernous sinus infectious disease, or a sellar mass 

(16).   

As in our patient, the skull base should be carefully 

evaluated to investigate the etiology of ANP because 

of the possibility for an aneurysm or mass to be settled 

in this region. In the diagnosis of subarachnoid 

hemorrhage and hydrocephalus causing ANP after 

trauma or ruptured aneurysm, CT is the first imaging 

modality that should be performed. CT and MR 

angiography are minimally invasive imaging methods 

and should be the first choices for investigating an 

aneurysm on the circle of Willis.  

Traumatic ANPs are usually observed immediately 

after a head trauma, and the rate of spontaneous 

recovery from ANP without underlying etiology is 

84% in unilateral palsy and 38% in bilateral palsy 1. 

The main treatment of ANP is intented to the etiology.  

Abducens nerve palsy related to pressure of an 

aneurysm on  Dorello’s canal has not yet been 

reported in the literature.  

Accordingly, the skull base should be carefully 

evaluated to investigate the etiology of abducens 

palsy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5a. Lateral angiogram obtained before 

treatment shows a left petrous  ICA aneurysm. 

 

Figure 5b. Posttreatment lateral view shows exclusion 

of the aneurysm and the reconstructed internal carotid 

artery. 

 
Figure 4a/b. MDCT angiogram in axial and coronal plane image. There was a left petrous ICA aneurysm at 

the level of foramen lacerum which was close to the Dorello’s canal and remodeling the clivus (black arrows) 
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