
THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 10, NO. I, 1997

A simple bedside manoeuvre to detect
ascites

D. S. CHONGTHAM, M. M. SINGH, S. P. KALANTRI,
S. PATHAK

ABSTRACT
Background. Shifting dullness and fluid wave are two

techniques commonly used to detect ascites. However, these
mayfail to detect moderate orminimal ascites. Ultrasonography
is a good non-invasive method to detect ascites but may no~~
available in distant rural areas of India. We assessed the utihty
of the puddle sign and auscultatory percussion for detecting
ascites.
Methods. Sixty-six patients with suspected ascites were

included in the study. Those with a previous history of ascites,
or therapeutic paracentesis and in whom ascites was detected
by shifting dullness or fluid wave were excluded. The puddle
sign and auscultatory percussion were elicited in all the
patients. Ultrasonography was used as the gold stan~ard. To
eliminate any observer bias the investigators were bhnded to
each others' findings.
Results. Auscultatory percussion had a greater sensitivity

(65.7% v.45%, p<O.05) but a lower specificity than the puddle
sign (48.4% v. 67.7%, p<O.05). There were no Significant
differences between positive and negative predictive values
and the positive and negative likelihood ratios.
Conclusion. Auscultatory percussion is a better method

than puddle sign for detecting ascites as it has a greater
sensitivity.
Natl Med J India 1997;10:13-14

INTRODUCTION
The traditional bedside physical signs of bulging flanks, flank
dullness, shifting dullness, fluid wave and puddle sign detect the
presence or absence of ascites. These signs detect a large volume
of ascites and minimal or moderate ascites may be missed. In the
past, diagnostic paracentesis was used to confinn ascites. It has
now been replaced by ultrasonography (US) which can detect as
little as 100 ml of ascitic fluid.' However, it is not always available
in the distant rural areas of India.

Lawson and Weissbein- in 1959 described the puddle sign to
detect as little as 120 ml of peritoneal fluid. However, its sensitiv-
ity was reported to be low; 43% by Simel etal.' and 55% by.Cattau
et al.4 Guarino' in 1986 described auscultatory percussion for
detecting minimal ascites. McLean reported that this method
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could detect as little as 140 ml of fluid in patients undergoing
ambulatory peritoneal dialysis," The diagnostic accuracy of these
bedside signs for detecting minimal ascites has not been ad-
equately studied. We, therefore, compared puddle sign and
auscultatory percussion to determine the better method for detect-
ing minimal ascites.

PATIENTS AND METHODS
The study was conducted in the Kasturba Hospital of the Ma-
hatma Gandhi Institute of Medical Sciences, Wardha between
July and October 1993. A blinded technique was used while
conducting the study to reduce observer bias. One of the investi-
gators (SPK) screened patients attending the medical outpatient
department (MOPD) twice a week to select cases for the study.

Patients who attended the MOPD with hepatic, renal, cardiac,
haematological or infectious disorders for the first time and were
suspected to have minimal ascites were included in the study.
Informed consent was obtained prior to inclusion. Patients were
excluded from the study if they had a previous history of ascites,
therapeutic paracentesis or ascites which was detected by shifting
dullness or fluid wave. These patients were admitted to the ward
along with other patients. Their identity, historical and clinical
details were not revealed to the other investigator (DSC). He
performed a detailed abdominal examination on all the patients
admitted on the specified MOPD days including the manoeuvres
for detecting minimal ascites.

Puddle sign
The patient was made to lie in the prone position for 5 minutes and
was then asked to assume a knee-elbow position (Fig. I). One
flank was percussed by repeated, light flicking at constant inten-
sity. A stethoscope was placed over the most dependent part of the
abdomen and then moved towards the flank opposite the percus-
sion site while continuously listening to the percussion note: A
marked change in the intensity and character of the percussion
note during this procedure was regarded as a positive sign.'

Auscultatory percussion'
The patient was asked to void urine and then sit or stand for 3
minutes to allow fluid to gravitate to the pelvis. The lower edge
of the diaphragmatic piece of the stethoscope was held with one
hand just above the pubic symphysis in the midline. Finger
flicking percussion was done with the other hand along three or

Stethoscope moving
towards flanks

Finger flicking on
dependant abdominal area

FtG 1. Method of eliciting puddle sign



14

FIG2. Method of eliciting auscultatory percussion sign

more lines from the subcostal margin moving perpendicularly
down towards the pelvis (Fig. 2). Normally, there is a sharp
change from adull note to a loud one along a horizontal line across
the pelvic baseline, i.e. at the upper edge of the diaphragm due to
compression of the abdominal viscera. Achange in note occurring
above the pelvic baseline suggests the presence of ascites.'

The findings on abdominal examination were recorded sepa-
rately. Within 24 hours of abdominal examination the patients
had a real-rime abdominal US done by an ultrasonologist. The
clinical history and examination findings were not available to
him. The results of all the tests were compared with the US find-
ings by another investigator (MMS).

The Quetelet's index (Qn of each patient was calculated using
the following formula: QI=Weight (kg)lheight (m'),

The sensitivity, specificity, positive and negative predictive
values and positive and negative likelihood ratios were calculated
for auscultatory percussion and puddle sign using the US findings
as a gold standard. The 'z' test was used to determine significant
differences between proportions.

RESULTS
Sixty-six patients (34 males and 32 females) were included in the
study. Their mean (SD) age was 35.5 (14.6) years and mean QI
was 18 (2.67) kg/m2• The final diagnosis of the study subjects is
given in Table I. Thirty-seven (56%) of the 66 patients had ascites
on US examination. The results of the statistical analyses are
given in Table n.

DISCUSSION
We compared two simple bedside techniques for detecting 'mini-
mal ascites using USG as the gold standard. Ultrasonography has
been used as a reference standsrd'" for comparing the results of
clinical manoeuvres for detecting ascites. In both these studies no
single sign was found to be highly sensitive and specific. How-
ever, USG cannot quantify the amount of fluid detected. Goldberg
et al. Iusing A mode USG showed that the lowest amount of ascitic
fluid detectable in cadaver experiments was tOO ml,

The sensitivity of puddle sign observed in the present study
(45%) is comparable to that reported by Simel et al. J (43%) but is
lower than that reported by Cattau et al. (55%).4

A good screening test for minimal ascites should be able to
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TABLEI. Distribution of cases according to the final diagnosis

Diagnosis Ascites Total
Present Absent

Liver Il1td gall bladder diseases 10 7 17 (25.8)
Cirrhosis of liver 9 I 10
Hepatitis 1 3 4
NCPF I I
Secondaries in liver I I
Cholecystitis I I

Renal diseases 8 5 13 (19.7)
Chronic renal failure I 2 3
Nephrotic syndrome 6 3 9
Acute renal failure I I

Infections and fever I II 12 (18.2)
Septicaemia I I
Enteric fever 2
Pyrexia of unknown origin 9 9

Haenu:Jtological disorders 4 3 7 (10.7)
Anaemia 2 4 6
Leukaemia 1 I

Dthus 14 3 17 (25.8)
Congestive heart failure 5 2 7
Koch's abdomen 6 I 7
Hypoproteinaemia 3 3

Total 37 29 66 (100)
NCPF IIOn-cinbotic portal fibrosis Figures in paren!heses indicate percentages

TABLEII. Statistical evaluation of the two tests

Test Puddle sign Auscultatory percussion

Sensitivity 45.7 65.7
Specificity 67.7 48.4
False-positive 32.2 51.6
False-negative 54.3 34.3
Predictiv« valut
Positive 61.5 58.9
Negative 52.5 55.5
Ululihood ratio
Positive \.4 1.3
Negative 0.8 0.7

detect a large number of patients with minimal ascites with a low
false-positivity so that appropriate management can be under-
taken. We found auscultatory percussion to be more sensiti ve than
the puddle sign, The puddle sign also requires the patient to be
more cooperative and is difficult to do in obese patients.

We tried to eliminate any observer bias by blinding all the
investigators to the others' findings. However, our study has a
limitation in that the patients included in the study were not obese
(QI less then 25 kg/m2). Therefore, our results cannot be general-
ized to patients with a QI of 25 kg/m2 or more. Also, we did not
quantify the amount of fluid detected on ultrasonography.
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