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Literature

Around the trunk and branches ofthe pulmonary artery, spaces and sheaths
have been found by previous authors. The most detailed review of the pertain-
ing literature was published by C. Cordier and Nguyen Huu (1952). These authors
described around both the pulmonary artery and the pulmonary vein sheaths
which are in immediate connection with the external layer of the pericardium.
According to Cordier and Huu, the sheaths have a threefold function, viz. a.)
to protect the vessels, b.) to guarantee the movement of vessels in the sheaths
(similarly to serous spaces), c.) a nutritive influence (nutrition of the vessels
and protection of the vasal nerves). As a recent contribution to the problem,
F. Marchand's finding (1951) is mentioned who has also described sheaths
around every vessel of the lung. H. v. Hayek (1951) writing of periarterial lymph
vessels and lymph spaces, mentions that according to Aschoff, these were
artefacts, and comes to the conclusion that by means of the surrounding lymph
spaces, the pulsation of the pulmonary artery exerts an influence on the lymph
circulation of the lung. Hayek describes correctly that the pulmonary veins
have no sheaths and concludes from this difference that by means of their
sheaths, the branches of the pulmonary artery are independent of the dilatation
and contraction of the lung, while the veins are exposed to it. Most recently
A. M. Tocker and H. T. Langston have stated that there are perivascular spaces
in the lungs both around the arteries and the veins, even around their last
ramifications. According to these authors, material injected into the perivascular
space passed under the external layer of the pericardium to the opposite side,
whether the injection was made around the arteries, or around the veins. Dogs
were used by them as experimental animals. They make no statement as to
the biological function of the spaces, but assert that these have a great practical
significance.

Material and Methods
Lungs of men, dogs and cats have been examined with the vacuum method of |I. Katona.

This method is as follows. Lukewarm physiological NaCl solution was circulated through the
pulmonary artery until the blood had been completely removed from the organ. Exclusively

Q Acta Morphologica 1\V/4



538 P. KISS

fresh and normal lungs were used. The clean lungs were dried in the state of inspiration in a
vacuum exsiccator. The exsiccated pulmonary tissue was embedded in paraffin and sections
50 to 100 microns thick were made from it. Both in human and animal lungs, | found a thin
membrane of connective tissue (periarterial membrane) around both the large and small branches
of the pulmonary artery. This membrane always remained in connection with the pulmonary

Fig. 1. Pulmonary artery and periarterial membrane of the dog. — Transverse section.
Vacuum-specimen of lung, capillaries injected with India ink

tissue (with the alveoles) even in lungs dilated ad maximum. The empty pulmonary artery
did not dilate parallel with the periarterial membrane and in this way an empty periarterial space
appeared around the artery (Figure 1). In fresh, unprepared lungs, the periarterial membrane lies

Fig. 2. Pulmonary artery and periarterial membrane of the dog. Longitudinal section.
Vacuum-specimen. Lung, capillaries injected with India ink

closely on the arterial wall and resembles the adventitial layer. In fresh specimens the artery
retracted in consequence of its elasticity may be pulled out of its sheath with a fine forceps
while the veins cannot be pulled out in the same manner because they adhere to the pulmonary
tissue. According to the experience of chest surgeons, pulmonary arteries are easier to ligate than
veins ; the difference depends upon the periarterial membrane. Between the membrane and the
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arterial wall, there are fine cobweblike radial collageneous fibres (interparietal fibres). In slight
vacuum these fibres appear in the space around the artery in an even distribution (Figure 2),
while in the state of maximum inspiration part of them becomes torn and the rest matted (Figure
1). I have found no periarterial membranes and spaces to surround either large
or small veins, either in men or in the animals examined (Figure 2, pulmonary vein).
The lungs may he brought into a state of alternative inspiration and expiration by opening
and closing the vacuum space. W ith carefully imitated inspiration, lukewarm milk or diluted
India ink is drawn up by the pulmonary artery into the lungs. By means of suction or careful
injection, a complete filling of the pulmonary capillaries may be achieved via the pulmonary
artery. (Figures 1 and 2). The India ink has never entered the periarterial space.

Conclusions

a.) Periarterial membranes may be found exclusively around pulmonary
arteries, b.) There are no signs of lymph vessels in the periarterial space and
there is nothing to support the supposition that the space as a whole would
be a lymph space, c¢.) The lymph vessels accompanying the venous circulation,
generally follow rather the veins than the arteries. | consider the periarterial
spaces as of a serous character. d.)The interparietal fibres guarantee the central
position of the pulmonary artery during both inspiration and expiration,
e.) The periarterial membrane always remains in connection with the pulmonary
tissue, even in lungs dilated ad maximum, even if the pulmonary artery was
unable to follow it. (See figures.) | see the role of the membrane chiefly in the
fact that it assists the artery in dilating, in a degree which cannot as yet be
expressed in percentage, f.) The position of veins is essentially different from
that of the arteries. All arteries run in the substance of segments dilating with
inspiration. In contrast to this, the chief veins run in the spaces among the
segments. In my specimens, the periarterial membranes are dilated ad maximum,
while the large veins are compressed almost flat by the dilated segments,
g.) We may expect further data on the periarterial membrane and space from
comparative anatomical and pathohistological examinations.
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MEPNAPTEPNANTbHAA MEMBPAHA JIETKNX
d. Knw
Pesome

CTBON M BETBM NIEFOYHOM apTepun OKpPY>KeHbl TOHKOW 060n04Koii (membrana peri-
arterialis). Bokpyr BeH Takoi 060/104KN He MMeeTcsA. dTa MeMbpaHa TeCHO CBsi3aHa C TKaHbtO
NerKux, B TO BPeMsi KaK MeXAy MemGpaHoli M CTeHKOW apTepuu HaxoguTcsi MPOCTPaHCTBO
(spatium periarteriale). Mem6paHa cBsiZaHa B MPOCTPAHCTBE CO CTEHKOW apTepum TOHKUMW,
MMWKPOCKOMUYECKUMW COeAMHUTENbHOTKaHeBbIMM HUTAMU (fibrae interparietales). ABTop Toro
MHEHUS1, YTO 3TO MPOCTPAHCTBO SIBMSIETCA CEPO3HbIM MPOCTPAHCTBOM, UIPAOLLUM MO CYLLECTBY
M No CBOel (PyHKUMM ponb MonocTu nnespbl (cavum pleurae). TOYHO Tak Xe, Kak C pacluu-
peHMeM TpyaHON KMETKU paclumpstoTcs nerkve (inspiratio), Tak M pacluMpeHune neroyHomn
TKaHW Npy B3Ao0Xe, UM e MOosIBASIIOLLEeCs 0AHOBPEMEHHO C MOCMEAHUM paclUMpeHue nepuap-
TepuanbHON MemGpaHbl, COMPOBOXAAETCSH PacLUMPEHNEM JIETOYHOW apTepuu.
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