
Introduction
Traube’s space is located on the left half of the anterior
thoracic wall and is an area limited with the sixth costa, left
anterior axillary line and left costal arch.[1] In this space lies
the fundus of the stomach.[2] During percussion, a tym-
panic sound is produced due to this air-filled structure
(Traube open).[3,4] Once the spleen is enlarged, the sound
reaches the Traube’s space by passing through the front
edge of the stomach and diaphragm,[5] and changes into a
dull tone (Traube closed).[3]

Ludwig Traube (1818–1876), who had studies on this
field, pointed out that the tympanic sound of this space
may not be heard in various diseases.[1,6] In the following
years, various physical examination methods were devel-

oped related to this field. In 1954, Nixon studied on this
space by making patients lie on their right sides.[7] Castell
investigated the existence of spleen at the 8th and 9th
intercostal distance by making the patients lie back in the
supine position.[8,9]

The aim of this study was to determine the projection
of this area on the front chest wall among healthy individ-
uals and the average space it covers, and to evaluate the
difference of its size by assessed by percussion between
genders and individuals. 

Materials and Methods
This cross-sectional study was carried out with the partic-
ipation of 66 individuals (34 males, 32 females), aged
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Abstract

Objectives: Traube’s space, used to detect spleen enlargement, is at the precordial area on the anterior wall of the chest. In
this respect, correct assessment of this area during physical examination is very important. The aim of this study was to evalu-
ate the area of Traube’s space by percussion that is known to be sensitive and specific over 70% and assess effects of gender
and defecation habit on the space area. 

Methods: Thirty-four males and 32 females participated in the study, examined by the same physician. Traube’s space was
determined on the chest wall by percussion. Images of Traube’s space were drawn on a transparent paper using certain ref-
erence points for each participant. All images were scanned and measurements were done by AutoCAD 2004 software.
Weight and height of the individuals were also measured and their defecation information for the morning they participat-
ed in the study was also inquired. 

Results: In the males, weight, height, body mass index (BMI) and Traube’s space values were significantly higher than those
of females (p<0.05). There was a positive, strong and significant correlation between Traube’s space and weight and height
for the whole study group (p<005). There were no statistically significant differences between these two groups when morn-
ing defecation was considered (p>0.05). 

Conclusion: The results of this study may be useful for the evaluation of Traube’s space and spleen enlargement during
physical examination. 
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between 18 to 35, who were second and third grade stu-
dents of Zonguldak Karaelmas University, School of
Medicine and staff of the same school. The Ethics
Committee of Karaelmas University approved the study.
Individuals taking part in the study were first given writ-
ten and oral information regarding the study.
Examinations were carried out by the same physician
using the same method with the participant was lying in
supine position and inhaling normally. The percussion
started above the left breast by going down the mid-clav-
icular line and to the point where the tympanic sound
heard was marked. Following the same line, the percus-
sion was carried on down from the marked point, and the
point where the tympanic sound disappeared was detect-
ed. With the same method, percussion was done trans-
versely separately from the 6th and 7th intercostal spaces
to the anterior axillary line, and from there percussion was
done 2 cm laterally, and the points where the tympanic
sound was first heard and then disappeared were marked.
The distance between these six marked points was
checked by percussion; the angle of combining line
(straight, convex or concave) was found and highlighted
with a permanent marker (Figure 1). Then, the drawing
of this space was copied on a transparent paper. 

In this study, the Castell method was preferred as a
highly sensitive method in detecting the size of the spleen[1]

(Table 1). The areas were measured using using AutoCAD
2004 software (Mechanical Desktop Power Pack;

Microsoft, Redmond, WA, USA). In addition, the body
weight and height of the participants were recorded and
they were inquired if they ever had any stomach operations
and defecation on the same morning. Body mass index
(BMI) was calculated using the body weight / (height)2 for-
mula. Data obtained from every participant was recorded in
assessment forms and later transferred to SPSS for
Windows, release 11.0.1 (SPSS Inc., Chicago, IL, USA;
2001). 2001). Independent samples test and Mann-
Whitney U test were used to compare the data according to
gender and to morning defecation, consequently. p<0.05
was accepted to be statistically significant. Relation between
the area of Traube’s space and body weight, height and
BMI were assessed using Pearson correlation analysis. 

Results
In this study, the area of the Traube’s space on the front
chest was measured as 4688.89 mm2 in males and 2307.79
mm2 in females. The body weight, height, BMI and area
values of the Traube’s space of the male participants were
higher than those of females, and the difference between
them was statistically significant (p<0.05) (Table 2).

Regarding female participants, no significant correla-
tions were found among the parameters evaluated
(p>0.05). In males, there was a positive, strong and signif-
icant correlation between the area of the Traube’s space
and height (r=0.507, p<0.05). In the whole study group,
there was a positive, strong and significant correlation

Figure 1. (a) Individual lying in supine posi-
tion. (b) The percussion started above the
left breast by going down the mid-clavicu-
lar line. (c) The point where the tympanic
sound heard was marked. Following the
same line, the percussion was carried on
down from the marked point, and the
point where the tympanic sound disap-
peared was detected. (d) With the same
method, percussion was done transversely
separately from the 6th and 7th intercostal
spaces to the anterior axillary line and from
there percussion was done 2 cm laterally.
(e) The points where the tympanic sound
was heard and then disappeared were
marked. (f) The distance between these 6
marked points was checked by percussion;
the angle of combining line (straight, con-
vex or concave) was found and highlighted
with a permanent marker.
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between the area of Traube’s space and height (r=0.687)
and weight (r=0.567) (p<0.05); no significant relationship
was detected between Traube’s space and BMI (p>0.05)
(Table 3). Forty-one participants had defecated in the
morning and 25 had not; no statistically significant dif-
ference was found between the area values of the
Traube’s space of these two groups (p>0.05) (Table 4).

Discussion 
Until now, studies on Traube’s space mostly focused on
the spleen size, and their main aim was to evaluate the sen-
sitivity of the detection of Traube’s space by physical
examination in splenomegaly.[10–12] In the Nixon method,
the size of the spleen was evaluated by determining a ref-
erence point at a distance of 8 cm to the costal arc.[7] In this
study, instead of dealing with the relation between this
space and the spleen, we aimed to detect the location of the
space on the anterior thoracic wall, calculate the area and
indicate the topographic anatomy of Traube’s space. We
found the area of the Traube’s space as 4688.89 mm2 in
males and 2307.79 mm2 in females (Table 2). In their
study on the percussion of Traube’s space, Barkun et al.[6]

found that when BMI increased, false-negative results also
increased. In our study, the relation between BMI and
Traube’s space size was also evaluated, but no significant
relation between these two was detected (Table 3). 

In their study, Sullivan and Williams[10] studied the
change of the percussion sound by taking the left costal
arch as a reference in the group lying on their right side,
while taking the bottom intercostal distance of the left
anterior axillary line as reference in the group lying back,
in the supine position. In our study, we used the anteri-
or axillary line, mid-clavicular line, costal arch and the
6th and 7th intercostal spaces on the left side as reference
points. Sullivan and Williams[10] pointed out that if
splenomegaly was 40% over the spleen size, it could be
palpated; however, if the spleen size was extremely big, it
might not be detected. They also stated that every pal-
pable spleen was not necessarily a sign of an abnormal
situation, because palpable spleen can be found in 2-9%
of the normal population and 5-6% of the patient popu-
lation. However, in their study, without investigating
Traube’s space, they focused on evaluation of the spleen
size. In this study, we tried to detect the Traube’s space
by selecting more reference points for the calculation of
its area. Nixon defined Traube’s space as an area located
between the 6th costa, lateral of the mid-axillary line and
left costal arch.[7] In our study, we defined Traube’s space
as an area between the 6th intercostal space, lateral of the
anterior axillary line and the left costal arch. We believe
that consideration of these values by physicians and
keeping in mind that the values and the sizes of the

spaces may differ according to gender (by minimizing
the false-positive and false-negative evaluations) will be
helpful to keep up the contribution of physical examina-
tion to diagnosis, therefore it will be beneficial for diag-
noses where only physical examination is possible. 

Method Sensitivity (%) Specifity (%)

Nixon[7] 59 94

Castell[8] 82 83

Barkun et al.[6] 62 72

Table 1
Sensitivity and specifity of physical examination methods used in 

diagnosis of splenomegaly.

Female Male Total
(n=32) (n=34) (n=66)

Traube’s space Traube’s space Traube’s space

BMI r 0.026 0.010 0.187
p 0.888 0.954 0.132

Height r 0.267 0.507 0.682
p 0.139 0.002 0

Body weight r 0.173 0.298 0.567
p 0.343 0.087 0

Table 3
The relation between the area of Traube’s space and BMI, 

height and weight using Pearson correlation analysis.

Morning defecation Yes (n=25) No (n=41) p

Mean SD Mean SD

Traube’s space 4145.57 2082.65 3161.76 1643.88 0.065
area (mm2)

Body weight (kg) 70.68 12.69 65.39 10.67 0.097

Height (m) 1.73 0.09 1.70 0.09 0.330

BMI (kg/m2) 25.53 2.77 22.52 2.88 0.117

Table 4
The comparison of Traube’s space and other parameters according

to morning defecation using Mann-Whitney U test.

Female (n=32) Male (n=34) t df p

Mean SD Mean SD

Area of Traube’s 2307.79 1286.77 4688.89 1580.48 -6.687 64 0
space (mm2)

Body weight (kg) 59.5 8.13 74.82 9.42 -7.054 64 0

Height (m) 1.64 0.06 1.78 0.06 -8.735 64 0

BMI (kg/m2) 22.1 2.92 23.65 2.66 -2.266 64 0.027

Table 2
The comparison of Traube’s space, body weight, height and BMI 

values according to gender using independent samples test.
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