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Evaluation of Skin-to-Pleura Distance in the Posterior Chest
according to Upper-Limb and Neck Positions and Respiration: An
Ultrasonographic Pilot Study
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Abstract

Objectives : This pilot study explored changes in skin-to-pleura distance at the left
posterior thorax according to upper-limb posture, neck position, and respiratory phase
in the prone position.

Methods : Two healthy adult male subjects underwent ultrasonography using a convex
probe (Samsung Medison V7). Measurements were obtained at the third intercostal
space of the left posterior thorax under eight combinations of upper-limb position (arm
alongside the trunk or 180° shoulder abduction), neck position (neutral or rotated away
from the measurement site), and respiratory phase (end of maximal inspiration or end
of maximal expiration). The probe was positioned longitudinally, parallel to the spine.
One examiner measured the distance from the skin surface to the superficial border of
the pleural line. Each condition was measured twice: mean values were analyzed.

Results : With the neck neutral, mean distance increased from 3.36 cm with the arm
alongside the trunk to 4.29 cm with 180° shoulder abduction (difference, 0.93 cm). With
the arm alongside the trunk, contralateral neck rotation was associated with an
increase from 3.36 to 3.90 cm (difference, 0.54 cm). Mean distance increased by 0.09
cm, from 3.98 cm at maximal inspiration to 4.07 cm at maximal expiration.

Conclusions : Observed differences in skin-to-pleura distance were greater across
postural conditions than respiratory phases. These findings provide preliminary
anatomical information for considering posture during clinical assessment. Larger
studies with standardized procedures and reliability assessments are needed.
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Fig. 1. Ultrasound measurement site (Left posterior chest, third intercostal space, midway
between the tip of the vertebral transverse process and a vertical line passing through the
point on the medial border of the scapula that projects furthest toward the vertebral
midline). The probe position was determined using the same anatomical landmarks across
all postures.
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Table 1. General Characteristics of the Study Subjects

Characteristics Subject 1 Subject 2
Sex Male Male
Age (years) 34 31
Height (cm) 188.2 184.6
Weight (kg) 88.1 85.4
Body mass index (BMI, kg/m?) 24.9 25.1
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Table 2. Ultrasound Measurements of the Skin-to-Pleura Distance (Unit: cm)

Subject Subject ~ Subject

Neck Arm Respiratory  Subject - Aver
e e 1 ase
positioning positioning phases 1 J— 2 Average 8
Inhalation 3.30 3.27
Lowering 337 —  3.36 3.36
Exhalation 3.43 3.45
Neutral N
180 Inhalation 4.25 4.30
423 ———————— 435 4.29
Elevation Exhalation 4.20 4.39
Inhalation 3.80 3.86
Lowering 388 —  3.92 3.90
Contralateral Exhalation 3.95 3.97
Rotation 180° Inhalation 4.49 4.57
443 —————— 462 4.55
Elevation Exhalation 4.48 4.66
Inhalation 3.96 4.00 3.98

Total Average
Exhalation 4.02 4.12 4.07
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Fig. 2. Ultrasound image of Subject 1 Fig. 3. Ultrasound image of Subject 1
(neutral neck position, arm lowering, end (neutral neck position, 180" shoulder

of maximal inspiration). abduction, end of maximal inspiration).

\\.,,;;j; Trapezius muscle
5 Rhombowd major
= musc\e

bl

Ribs

Pleura
Pleura

Fig. 4. Ultrasound image of Subject 1 Fig. 5. Ultrasound image of Subject 1
(contralateral neck rotation, arm lowering, (contralateral neck rotation, 180° shoulder

end of maximal inspiration). abduction, end of maximal inspiration).
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