
1. Introduction 
 
Sickle cell disease is a hereditary problem that 
causes a type of faulty haemoglobin in red blood 
cells. Haemoglobin carries oxygen in the blood. 
Normal red blood cells are disc-shaped and very 
flexible. In sickle cell disease, some red blood cells 
can change shape so that they look like sickles or 
crescent moons. The sickle cells also die earlier than 
the normal blood cells, which can cause a shortage 
of red blood cells in the body [1].   
 The sternomental distance is defined as the 
distance of the neck in the midline from the mentum 
to the superior margin of the sternal notch with the 
neck in full extension [2,3]. Although its value as a 
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A study on the sternomental distance (SMD) was conducted using three hundred, randomly selected children 
(50 sickle cell and 250 non sickle cell children) from the University of Port-Harcourt Teaching Hospital and 
State School 1 Churchill Road, Port Harcourt. Measurements were taken from the suprasternal notch to the tip 
of the mandible (mentum) with the neck in full extension and the mouth closed. Data obtained was subjected 
to analysis using software statistical package. The mean value of SMD was 13.10 ± 0.77cm for female chil-
dren with sickle cell disease and 13.29 ± 0.18cm for non sickle cell female children. The difference was statis-
tically significant (P<0.05). The mean value of SMD was 12.22 ± 0.57cm for male children with sickle cell 
disease and 13.94 ± 0.18cm for non sickle cell male children. The difference was also statistically significant 
(P<0.05). The mean value of SMD was 12.66 ± 0.48cm for children with sickle cell disease and 13.61 ± 
0.13cm for non sickle cell children. The difference observed between non sickle cell children and children 
with sickle cell disease was statistically significant (P<0.05). Significant age related variation in SMD was de-
termined. The SMD had no relationship with the height and age of the subjects investigated. It was observed 
that 27.3% non sickle cell children and 9% sickle cell children reaching a total of 36.3% children are at risk of 
difficult endotracheal intubation. The observation that individuals with a short neck may have difficulty during 
tracheal intubation had led to the development of sternomental distance as an anatomic indicator of the risk of 
difficult laryngoscopy. 
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useful pre-anaesthetic test remains inconclusive 
[4,5].  
 One study has shown that it is more sensitive 
and specific than the more popular mallampati test, 
thyromental distance and forward protrusion of the 
mandible when a cut-off point of 12.5cm is taken 
into consideration [6]. Any gross craniofacial anom-
aly and gross abnormality of the neck should be ap-
parent on clinical examination. 
 Intubation can be performed safely in diffi-
cult airways if the glottis can be seen with fiberscope  
[7]. Airway emergencies in children are infrequent, 
but can be challenging even to experienced clini-
cians with regular paediatric practice. It is vital that 
increasing centralisation of children’s services does 
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not erode the paediatric airway skills of anaesthetists  
[8].  
 A study was carried out on a combination of 
sternomental distance with other factors such as 
Mallampati test, protrusion of the mandible, thy-
romental distance, etc in a surgical population as-
signing scores based on the degree of limitation of 
much opening, reduced neck extension, protuberant 
teeth and inability to protrude the lower jaw. Al-
though these methods can predict many difficult in-
tubations, it also produces a high incidence of false 
positives which limits it usefulness.  

 This study is aimed at determining if the 
sickle cell disease has an effect on sternomental dis-
tance especially in cases of difficult endotracheal 
intubation, and to provide a baseline data of ster-
nomental distance of sickle cell children and non 
sickle cell children in our environment. 
 
2. Materials and Methods 
 
Three hundred subjects (50 sickle cell patients and 
250 non sickle cell children) with age range from 7 
months to 17 years from the University of Port Har-
court Teaching Hospital and State School I, Chur-
chill Road, Port Harcourt were selected by random 
sampling for this study.  The subjects were place in a 
standing position and their sternomental distances 
were determined by measuring in the midline the 
distance between the suprasternal notch and the tip 
of the mandible (mentum) with the neck in full ex-
tension and the mouth closed, by the use of a non 
stretchable measuring tape [4]. The height of each 
subject was measured against a wall-mounted cali-
brated gauge and stretchable tape. Data obtained was 
subjected to analysis using a software statistical 
package. 
 
3. Results 
 
The result of this study is as presented the tables 1 to 
3. Table 1 shows the frequency distribution of ster-
nomental distance (SMD) between the female chil-
dren with sickle cell disease and non sickle cell fe-
male children and the height of the subjects. The 
mean value of SMD was 13.10 ± 3.89 for female 
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children with sickle cell disease and 13.29 ± 2.04 for 
non sickle cell female children. Although the female 
sickle cell subjects were observed to be taller than 
the non sickle cell female children, the difference 
was statistically significant (P<0.05). 
 Table 2 shows the frequency distribution of 

sternomental distance (SMD) between the male chil-
dren with sickle cell disease and non sickle cell male 
children and the height of the subjects. The mean 
value of SMD was 12.22 ± 2.83 for male children 
with sickle cell disease and 13.94 ± 2.03 for non 
sickle cell male children. The male sickle cell sub-
jects were observed to be of the same height range to 
that of the male non sickle cell children. The differ-
ence was statistically significant (P<0.05). 
 Table 3 is a comparison between subjects 

Table 1:Showing mean SMD related to mean height for  
female sickle cell and non sickle cell female children. 

SMD= Sternomental Distance,  
STD= Standard Deviation, S.E= Standard Error. 

  Mean 
SMD  
(cm) 

STD S.E Mean  
Height 
(cm) 

STD   S.E 

Non  
sickle 
cell 
Children 

13.29 2.04 0.18 130.52 18.85 1.69 

Sickle  
cell 
Children 
  

13.10 3.85 0.77 126.43 29.62 5.92 

Table 2: Showing mean SMD related to mean height  
for male sickle cell and non sickle cell male children  

SMD= Sternomental Distance,  
STD= Standard Deviation, S.E= Standard Error. 

  Mean 
SMD  
(cm) 

STD S.E Mean  
Height 
(cm) 

STD   S.E 

Sickle 
cell           
Children 

12.22                       2.83         0.57            121.28                          29.52     5.90 

Non 
Sickle 
cell                  
Children 

13.94                         2.03          0.18           132.39                         17.62   1.57 



who had sternomental distance (SMD) of 12.5 cm or 
less and subjects who had SMD greater than 12.5 
cm. 109 (36.3%) subjects had SMD equal or less 
than 12.5cm while 191 subjects (63.7%) had SMD 
greater than 12.5cm. Among subjects whose SMD 
was less than 12.5cm, 27 (9%) were sickle cell chil-
dren while 82 (27%) were non sickle cell children 
(P>0.05). The height was not a significant determi-
nant of the sternomental distance between subjects 
whose SMD was equal or less than 12.5cm and 
those who had SMD greater than 12.5cm. 
4. Discussion 

 
This study is used to demonstrate that children with 
sickle cell disease have a significantly greater ster-
nomental distance than non sickle cell children. The 
population of subjects at possible risk of difficult 
laryngoscopy was not small; using the cut-off point 
of 12.5 cm. 
 The sternomental distance of 523 obstetric 
pre-anaesthetic patients of Arab origin was evaluated 
with adults and observed sternomental distance and 
age, height, weight and body mass index. In this 
study, as much as 14% of the target population could 
be at a possible risk of difficult endotracheal intuba-
tion [4]. 
 The cut-off point used in this study was 
12.5cm. An SMD of 12.5cm or less has been re-
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ported as a useful screening test for tracheal intuba-
tion [6]. But this was increased to 13.5cm after dis-
criminate analysis [4]. The 12.5cm cut-off point 
used consisted mostly of non sickle cell children. 
The mallampati test (MMT) was the most sensitive 
of the single test with a sensitivity of 61.5% and had 
the highest sensitivity and positive predictive value 
among single predictors. The incident of difficult 
visualization of the larynx (DVL) in this study was 
found to be 3.4%, this is in concordance with the 
result obtained by other researchers [9].  
 A significant difference exists in the ster-
nomental distance (SMD) between sickle cell chil-
dren and non sickle cell children in Port Harcourt, 
although, a small proportion are at greater risk of 
difficult intubation using the sternomental distance 
as a predictive index. There was about 36.3% in dif-
ficult endotracheal intubation for both children with 
sickle cell disease and the non sickle cell children 
having 9% and 27.3% respectively. 
 Short sternomental distance serves as a sole 
predictor of difficult laryngoscopy and the manage-
ment of tracheal intubation. In this study, it was seen 
that sickle cell disease does not have an effect on 
sternomental distance. A child with a short neck is at 
risk of difficult intubation. Therefore we make bold 
to state that children at specific ages with anomalies 
of the neck should be part of the tools used in paedi-
atrics and surgery to predict difficult intubation. 
This study is of anatomical and clinical significance 
in medical practice. 
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