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Abdominal ultrasound, physical examination,
and intraabdominal fluid

Steven Howard Yale'*

To the Editor,

We read with interest the paper by Toledo et al. titled “Abdominal
ultrasound augments the medical students’ ability to identify
free intraabdominal fluid'.” Identifying a way to teach medical
students’ bedside abdominal ultrasound is paramount because
of its known role in augmenting the physical examination. It has
been estimated that at least 500 mL of intraperitoneal fluid is
required for shifting dullness to be detected on physical exam-
ination®. Presumably, the accuracy for detecting fluid within
the abdominal cavity is better when higher volumes are present.
However, both ultrasound and computed tomography scans of
the abdomen have the ability to detect as little as 100 mL of
intraperitoneal fluid, and thus the physical examination will
always be limited for this reason’. The questions are whether
the physical examination can be taught to improve the exam-
iner’s performance and how these bedside maneuvers can be
used in combination in order to further enhance the accuracy
and reliability in detecting intraperitoneal fluid. The authors
identified higher sensitivity, specificity, and accuracy of bedside
ultrasound compared with the physical examination in diag-
nosing intraperitoneal fluid'. A prior study comparing these
two modalities in first-year medical students found no differ-
ences in sensitivity, specificity, and accuracy between these two
modalities®. We identified several methodological limitations
from Toledo et al.’s' study and thus believe that they affected
their findings, interpretation, and conclusion.

Free abdominal fluid refers to readably moveable fluid
within the intraperitoneal cavity. A small volume may be nor-
mally present in otherwise healthy males and females®. Thus,
the fluid may or may not be pathological, and if the latter is so,
it is referred to as ascites. The free intraperitoneal fluid typically
follows the contours of intraabdominal organs and conforms to
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the peritoneal folds. It usually accumulates in dependent regions,
and when assuming the supine position it is found in the hepa-
torenal fossa (Morrison pouch), recto-uterine pouch (pouch of
Douglas), and right and left paracolic gutters®. Instillation of
2,000 ml of dialysate in the supine position found on a com-
puted tomography abdominal scan confirmed that the majority
(30-55%) of fluid was identified in the pelvis, 15-30% in the
paracolic gutters, 10-20% in the perisplenic and perihepatic
spaces, and 1-3% in the lesser sac’.

Studies performed by advanced practitioners compared the
abdominal physical examination with the abdominal ultrasound
and reported wide sensitivities and specificities for flank dull-
ness (57-94%; 39-69%), shifting dullness (60-88%; 56-90%),
and fluid wave (20-80%; 82—100%)%!. These findings suggest
that no single sign has sufficient sensitivity or specificity to be
used alone and would be more useful if used in combination.
The best indicators of ascites on physical examination are the
presence of a positive fluid wave and shifting dullness. Ascites
is unlikely to be found if bulging flanks, flank dullness, and
shifting dullness are absent on physical examination.

In Toledo et al.’s study, medical students conducted a phys-
ical examination (flank dullness, percussion shifting dullness,
and a fluid thrill or wave) and an ultrasound of the abdomen
in the right and left upper abdominal quadrants and pelvic
cavity'. Although the students received didactic and hands-on
formal training using abdominal ultrasound, there is no men-
tion of whether this occurred for the physical examination.
Furthermore, no information was provided regarding perfor-
mance on each of these physical examination tests. Shifting
dullness is performed by moving the patients to the right or
left lateral recumbent position. In doing so, it shifts free intrab-
dominal fluid to the most dependent position. If the physical
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examination is performed before the ultrasound examination
or if the same patient is examined sequentially by different
examiners, movement of the patient will affect the location of
the fluid making comparison between examiners unreliable.
Thus, the interobserver reliability of the test would be com-
pletely nullified.

One study in medical students found high interobserver
reliability suggesting high concordance in test performance’.
Toledo et al.’s study adds to the growing body of literature

regarding the relative ease of teaching and performing bedside

ultrasound!. However, further studies are needed to assess the
utility of the physical examination using a combination of tests
and a more uniformed methodological approach when exam-
ining patients with variable amounts of ascites.
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