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ABSTRACT 
 

Fetal wellbeing is predicted by his growth assessment during pregnancy.  
Aim: To evaluate HC/AC ratio as a predictor of intrauterine growth retardation during pregnancy.  
Study design: Cross sectional study.  
Methodology:  Total of  80 singleton pregnant females with an age ranging from 18-40 years having 20 weeks gestation were 
enrolled at Combined Military Hospital Kharian. Ultrasound abdomen was done for all enrolled subjects while HC/AC ratio was 
calculated. All data was noted on Performa. Consent was taken before enrollment. SPSS v.26 analyzed the data. Frequency and 
percentages were used for quantitative parameters.  
Results: The mean HC/AC on ultrasound was 1.46±0.14. There were 35 (43.75%) positive for IUGR while 45 (56.25%) were 
negative for IUGR. Conclusion: It was concluded that HC/AC ratio can serve as a predictor of IUGR during pregnancy with high 
diagnostic accuracy.  
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INTRODUCTION 
 

Literature review has revealed that high mortality incidence of 
intrauterine growth retardation (IUGR) is due to inaccurate and low 
recognition (<40%) of this health issue globally1. Perfect 
management of any pregnancy includes proper assessment of 
gestational age and fetal growth by accurate measuring tools in 
modern era. Ultrasound is a reliable tool for detection of normal 
fetal growth and IUGR. However, parameters like Biparital 
diameter, Transcerebellar diameter, Abdominal Circumference and 
Femur Length provide better prediction of fetal growth.2,3 External 
pressure cause deformation of fetal head thus resulting in growth 
alterations of fetus as reported by literature review however head 
circumference remains minimally affected4-6. Thus HC/AC ratio can 
serve as a tool for predicting IUGR7-9. 

The prevalence of IUGR is six times higher in 
underdeveloped countries like Pakistan, India, Bangladesh 
especially Asia in comparison to Europe. According to one report, 
this burden will increase in underdeveloped countries due to poor 
diagnostic tools and secondly, many infants are born in home with 
no birth records10. However, its incidence is variable among 
countries, races and rises with decreasing gestational age. 
According to an estimate, in Asia almost 75% of all IUGR infants 
were seen followed by African and Latin American11.  

There are number of reasons for IUGR among infants like 
extrinsic factors, decreased transfer of oxygen and nutrition to the 
fetus. As a result, fetus glycogen and lipids stores vanish thus 
leading to hypoglycemia at birth. Chronic hypoxemia causes 
secondary polycythemia. Hypothermia, are often results of Infant 
with IUGR may present with thrombocytopenia, leukopenia, 
hypocalcemia, and pulmonary hemorrhage on laboratory findings. 
If the cause of IUGR is intrinsic to the fetus, growth is restricted 
due to genetic factors or as a sequela of infection12. 

One previous study reported the sensitivity, specificity, and 
diagnostic accuracy as 84%, 92% and 90.4% respectively for 
HC/AC ratio in predicting IUGR1. Rationale of this study is to find 
out the diagnostic accuracy of HC/AC ratio for our population and 
their sensitivities in detecting IUGR. As there is no study 
conducted in Pakistan till now and biometric parameters can be 
different in different populations as it is influenced by racial, genetic 
and environmental factors. 

The objective of the study was to evaluate HC/AC ratio as a 
predictor of intrauterine growth retardation during pregnancy. 
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METHODOLOGY 
 

Total of 80 singleton pregnant females with an age ranging from 
18-40 years having 20 weeks gestation were enrolled at Combined 
Military Hospital Kharian. Ultrasound abdomen was done for all 
enrolled subjects while HC/AC ratio was calculated. All data was 
noted on Performa. Consent was taken before enrollment. 
Subjects with history of irregular periods, massively obese were 
left.  
Statistical analysis: SPSS v.26.0 analyzed data. Quantitative 
variables were presented as mean ± SD. The qualitative variables 
like outcome were presented as frequency and percentages. Data 
was stratified for age and gestational age with P value< 0.05 taken 
as significant. 
 

RESULTS 
 

General variables like age, gestational age and BMI were 
28.61±5.72 years, 21.96±1.50 weeks and 25.63±4.kg/m2 
presented as mean±SD. There were 9(11.25%) primigravida, 
10(12.50%) primiparous, 20 (25%) had parity 2, 15(18.75%) had 
parity 3, had parity 2, 15(18.75%) had parity 4 and 11(13.75%) had 
parity 5 as shown in Fig-1. 
 
Figure-1: Depicts different parities among enrolled subjects (n=80) 

 
 

The mean HC/AC on ultrasound was 1.46±0.14. There were 35 
(43.75%) positive for IUGR as shown by table-1.  
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Table 1: Circumferences & IUGR as Mean ± SD 
Variables Mean ± SD Minimum Maximum 

HC/AC 1.46±0.14. 1.25 1.70 

IUGR Positive 35  43.75% 

Negative 45  56.25% 

Birth weight (kg) 2.55+ 0.59 1.52 3.48 

IUGR ++++ 34 42.5% 

---- 46 57.5% 

For prediction of IUGR, HC/AC had 81.25% diagnostic accuracy with 
sensitivity of 79.41%, as shown in table-2.  

 
Table-2: Accuracy of HC / AC as Predictor of Growth Retardation 

IUGR on HC/AC 
IUGR 

Total 
Positive Negative 

++++ 27 8 35 

------ 7 38 45 

In patients aged 19-29years, sensitivity and specificity of HC/AC 
were 80% and 82.14% respectively as shown in Table-3. 
 
Table-3: Accuracy of HC / AC with Age Stratification 

Age (yrs) HC/AC 
IUGR 

Total 
Positive Negative 

19-29 

Positive 16 5 21 

Negative 4 23 27 

Total 20 28 48 

30-40 

Positive 11 3 14 

Negative 3 15 18 

Total 14 18 32 

 
In patients presented at 20-22weeks, sensitivity, specificity and 
diagnostic accuracy of HC/AC were 87.5%, 90.48% and 89.19%, 
respectively as shown in Table 4. 
 
Table-4: Accuracy of HC / AC with Gestational Age Stratification 

GA (weeks) HC/AC 
IUGR 

Total 
Positive Negative 

20-22 

Positive 14 2 16 

Negative 2 19 21 

Total 16 21 37 

23-24 

Positive 13 6 19 

Negative 5 19 24 

Total 18 25 43 

 

DISCUSSION 
 

In present study, mean HC/AC on ultrasound was 1.46±0.14. 
There were 35 (43.75%) positive for IUGR. For prediction of IUGR, 
HC/AC had diagnostic accuracy of 81.25%. Similarly, other studies 
that showed HC/AC ratio has sensitivity, specificity, PPV, NPV and 
accuracy of 61.11%, 93.9%, 68.75%, 91.66% and 88%, 
respectively13. These results various other studies showed high 
specificity (90% and 94%) of head circumference as IUGR 
predictor respectively14,15.  

In our study, the mean age of patients was 28.61±5.72years. 
Results showed that subjects with age 19-29 years had sensitivity 
(80%), specificity (82.14%) and diagnostic accuracy (81.25%) of 
HC/AC respectively. Similar, results were shown in previous study 
that showed high diagnostic accuracy of head circumference for 
fetal growth16. 

In our study, the mean gestational age of patients was 
21.96±1.50 weeks. In patients presented in 23-24 weeks, 
sensitivity, specificity, PPV, NPV and diagnostic accuracy of 
HC/AC were 72.22%, 76%, 68.42%, 79.17% and 74.42%, 
respectively. Similarly, one previous study showed high diagnostic 
accuracy of head circumference for IUGR when data was stratified 
for gestational age17. 

In our study, there were 9(11.25%) primigravida, 10 
(12.50%) primiparous, 20(25%) had parity 2, 15(18.75%) had 
parity 3, had parity 2, 15(18.75%) had parity 4 and 11(13.75%) had 
parity 5. In multiparous patients, sensitivity, specificity and 
diagnostic accuracy of HC/AC were 80.65%, 80% and 80.33%, 

respectively. Head circumference showed high sensitivity when 
used for assessing IUGR on the basis of parity in many previous 
studies thus our work was in line with such studies18,19. 
Limitations: Study lacked genetic workup and was a single centre 
study with small sample size. More similar studies with larger 
sample size and multi-centre studies are thus recommended. 
 

CONCLUSION 

 

It was concluded that HC/AC ratio can serve as a predictor of 
IUGR during pregnancy with high diagnostic accuracy. 
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