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Surrounding Structures Affect Pressure-diameter
Behavior of Excised Dog Bronchi

Yuji IKEDA
Department of Internal Medicine (Section 3), Sapporo Medical College
(Chief : Prof. A. Suzuki)

The effects of adjacent large blood -vessels, fibroelastic membrane, and parenchyma on pressure
—-diameter (P-D) behavior of intrapulmonary bronchi, and the peribronchial pressure (P,) were
studied in five dog lung lobes. All branches from the main lobar bronchus were blocked with beads
and the lobe was inflated. After bronchial P-D curves were obtained at fixed pleural pressures (P,,)
of —30, —10 and —5 cmH,0O, the bronchi were dissected and P-D properties measured under four
conditions: (1) Lobar artery and vein remained attached to the bronchus and parenchyma remained
with 1-2 mm thick; (2) all remaining parenchyma was carefully removed, leaving the large vessels
attached to the bronchus; (3) the large vessels were removed, leaving only the bronchial fibroelastic
membrane intact; (4) the fibroelastic membrane was peeled from the bronchus. In condition (1), it
was estimated that the peak Py averaged —29.2 cmH,0 at P,,=—30 cmH,0. In condition (2), the
peak Py declined by 59%. The major decrease in the peak P, (about 35%) occurred in condition (3),
indicating that interdependence between vessels and bronchi contributed significantly to bronchial
stiffness, a final decrease of 10% in the peak P, was seen in condition (4). Py in (1) was therefore
estimated to be similar to P, at a transpulmonary pressure of 30 cmH,0, and may provide a better
basis for estimating bronchial mechanics than the commonly employed bronchus free method.
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Fig. 1 Experimental apparatus. Central lobar
bronchi were isolated by gluing obstructing
beads in all tributary bronchi. The lobe was
inflated by negative box pressure (Pyoyx).
Alveolar pressure (P.) was kept atmospheric
through collateral routes via 2 pleural capsules
glued on the pleural surface. The third capsule
was used for monitoring P, and transpulmo-
nary pressure (P.) Intrabronchial pressure
(Pyr), and bronchial volume (V) obtained
from a syringe coupled to a linear displacement
transducer, were recorded. The bronchus
-syringe system was filled with dextransaline
solution. The most distal bead was connected
to a thin sliding steel rod that could be used to
fix the bronchial length.
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Fig. 3 Light micrographs showing the fibroelastic membrane (arrow) between the lobar bronchus and the

lobar artery (3 A) and between the lobar bronchus and the lung parenchyma (3 B).

x66: 3B, H-E stain, x165.
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Pressure-diameter curves from one dog. With P,-P

o constant at either 30, 10, or 5

cm H,O, intact bronchi were deflated from P, -Pa=0 to—60cm H,O and then

reinflated (solid lines).

Next, the four defferent bronchial wall recoil pressures

(Pyr—Prox) Were obtained, corresponding to the four levels of dissection shown in Fig.
2. On all curves, bronchial diameter (D.,) is expressed as % of the bronchial diameter

at full lung inflation (P,=30 and P,-=0cm H,0).

Peribronchial pressures (Px) were

calculated from the differences between pressure-diameter curves of dissected and

intact bronchi.

The Py, shown corresponds to Fig. 2B, Py, to 2C, Py to 2D and Py, to

2E, calculated at the peak lung inflation volumes represented by the filled circles.
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Table 1 Estimated total peribtonchial pressurves, Py
(em H,0), velative to pleural pressure, Py, at
three transpulmonary pressuves on the deflation
limb (means +SD, n=25).
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Fig. 5 Mean peribronchial pressures relative to
pleural pressure (Py-Pp,) as a function of P,
on a deflation limb. Bars represent 1 SD.
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