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Sonographic Caval/Aorta Diameter And Inferior Vena Cava 
Collapsibility Indices For Assessment Of Preoperative Intravascular 
Volume Status In Elective Surgery Patients

Introduction: The assessment of preoperative intravascular volume 

elective surgery. Inaccurate volume status estimation can lead to 

methods like central venous pressure monitoring are invasive and may 
not be readily available or accurate. The advances in non-invasive 

Caval/aorta diameter index (IVC/Ao) and inferior venacava collapsibility 

status.

Methods: This observational study included adult patients undergoing 
elective non-cardiac surgery. Ultrasonographic measurement of the IVC 

before the  induction of anesthesia. The IVCCI and IVC/Ao index 

considered as hypovoalemic state.

Results

Conclusion: Using sonographic IVC/Ao and IVCCI indices appears 
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Introduction
Assessing preoperative intravascular volume status is 

1 Although most 
of risk factors for post-anaesthetic hypotension are not 

avoid hypotension.2-4 While majority of the patients have 

anesthesia and subsequently preventing post-anesthetic 

of inferior venacava and abdominal aorta.

diameter ratio and inferior venacava collapsibility index.

Methods

in the operation theatre of Kathmandu Medical College 
Teaching Hospital over a period of eight months after 

obtained after thoroughly explaining the study’s purpose 

as possible to the participants. 

American society of anesthesiologists-physical status 

2

anesthesia assessed the measurements of the IVC and 

MHz) ultrasound transducer probe in a paramedian long-
11

12

measured as maximum (dIVCmax) and minimum (dIVCmin) 

dIVCmax IVC during expiration and maximal abdominal 

hypovolaemic.13 The equation [(dIVCmax in mm – dIVCmin in 
mm)/dIVCmax

14

to distribution of data and categorical data  expressed as 
number of occurrences (frequencies and percentages).

Results
The measured individual characteristics of the 126 patients 

Table 1
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are summarized in Table 1.

Table 1. Patient characteristics in mean ±standard deviation, 
and percentages.
Variables Value
Age in years

2

2

intake in millilitres 

ASA: American society of anesthesiologists, BMI: Body mass 
index, BSA: body surface area 

The baseline hemodynamic data taken during the scan is 
Table 2.

Table 2. Hemodynamic parameters 
Variables Mean±SD
HR bpm

HR: heart rate, Bpm: beats per minute, SBP: systolic blood 
pressure, DBP: diastolic blood pressure, MAP: mean arterial 
pressure, mm of Hg: millimeter of mercury.

Table 3. Ultrasonographic measurements of IVC and Aorta
Variables Mean±SD

Aorta diameter maximum in cm
IVC/Aomax

is provided in Table 3. The means of maximum IVC 

Table 4. Distribution of study subjects based on IVCCI <50% 
and >50%.
Variables IVCCI <50% IVCCI >50% p-value

oral Fluid 
intake  

0.40

HR
0.63

IVC/Ao 0.20

Table 4

Table 5. Distribution of study subjects based on IVC/Ao <1 
and >1 
Variables IVC/Ao <1 IVC/Ao >1 p-value 

0.39
0.20
0.92

Fluid intake 0.91
HR

0.49

0.94
IVCCI

Table 5). 

Discussion 
The pre-operative ultrasound measurements of the IVCCI 

16 Kosiak 

they recommended the IVC/Ao index reference value of 
 Rahman et al established the 
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as 1.14 through mathemathical computation. Any reading 

deprived and in the early stages of hypovolemic shock i.e 
class I shock.17

research.

13 

experienced postinduction hypotension. Compared to the 

9 The non-invasive 

7 

9

predicting post-induction hypotension.20

21 

IVCCI is a strong predictor of postinduction hypotension.  

22 Wrobe et al compared the mean IVCCI 

23 

volume status because IVC diameter and collapsibility 

abdominal/intrathoracic pressure and venous compliance.10 

measure intravascular volume that are useful in detecting 

Hypotension is undesirable adverse event of anesthesia and 

anesthesia hypotension. 

Conclusion
IVC/Ao and IVCCI might be promising non-invasive 
methods for assessing preoperative intravascular volume 
status. Their use in clinical practice could improve 
perioperative management and reduce the risk of 

research should be directed on these indices to assess 
intravascular volume status to predict intraoperative 

preoperative optimization improves outcomes in high-risk 
patients.
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