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Am Rev Respir Dis. 1975 Apr;111(4):489-95. 

Interacinar pathways in the human lung 

Raskin SP, Herman PG 

 

Abstract 

Normal lung specimens from patients 18 to 86 years of age were inflated, fixed, and 

cleared. After micropuncture of the distal airspaces and injection of silicone rubber, the 

dissemination pattern was studied by cinematography. Free interacinar flow was 

commonly observed. The major pathways of spread among adjacent acini were the 

interacinar ducts. These were short, tubular structures 200 mum in diameter that were 

continuous with respiratory bronchioles and alveolar ducts. The flow of silicone rubber 

was impeded only by the septa of the secondary lobule of Miller. Our finding support 

the view that the smallest morphologic unit of airspace disease is more likely to be the 

secondary lobule than the acinus. 
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Radiology VOL. 239, NO. 2 

Reviews and Commentary 

Thin-Section CT of the Secondary Pulmonary Lobule: Anatomy and the Image—The 

2004 Fleischner Lecture 

 

W. Richard Webb 

Published Online: May 1 2006  

 

Abstract 

The secondary pulmonary lobule is a fundamental unit of lung structure, and it 

reproduces the lung in miniature. Airways, pulmonary arteries, veins, lymphatics, and 

the lung interstitium are all represented at the level of the secondary lobule. Several of 

these components of the secondary lobule are normally visible on thin-section computed 

tomographic (CT) scans of the lung. The recognition of lung abnormalities relative to 

the structures of the secondary lobule is fundamental to the interpretation of thin-section 

CT scans. Pathologic alterations in secondary lobular anatomy visible on thin-section 

CT scans include interlobular septal thickening and diseases with peripheral lobular 

distribution, centrilobular abnormalities, and panlobular abnormalities. The differential 

diagnosis of lobular abnormalities is based on comparisons between lobular anatomy 

and lung pathology. 
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Accessory bronchiolealveolar communications. 
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No abstract 
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THE PATHOGENESIS OF COAL MINER'S PNEUMOCONIOSIS. 

DUGUID JB, LAMBERT MW. 
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Am Rev Respir Dis. 1975 Apr;111(4):489-95. 

Interacinar pathways in the human lung. 

Raskin SP, Herman PG. 

Abstract 

Normal lung specimens from patients 18 to 86 years of age were inflated, fixed, and 

cleared. After micropuncture of the distal airspaces and injection of silicone rubber, the 

dissemination pattern was studied by cinematography. Free interacinar fl ow was 

commonly observed. The major pathways of spread among adjacent acini were the 

interacinar ducts. These were short, tubular structures 200 mum in diameter that were 

continuous with respiratory bronchioles and alveolar ducts. The flow of silicone rubb er 

was impeded only by the septa of the secondary lobule of Miller. Our finding support the 

view that the smallest morphologic unit of airspace disease is more likely to be the 

secondary lobule than the acinus. 
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Article | Published: 18 February 1967  

Design of the Bronchial Tree 

THEODORE A. WILSON 

Nature volume 213, pages 668–669 (18 February 1967) | Download Citation 

 

Abstract 

The bronchial tree is so designed that the functions of the lung can be carried out with 

minimum entropy production. 
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A general approach to the evaluation of ventilation-perfusion ratios in normal and 

abnormal lungs. 
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Respiration Physiology 

Volume 70, Issue 1, 1987, Pages 113-120 

 

Determination of lung capillary blood volume and membrane diffusing capacity in 

man by the measurements of NO and CO transfer 

Author links open overlay panelH.Guenard 

N.VareneP.Vaida 

 

Abstract 

NO and CO lung transfer values (Tl) were measured separately in 14 healthy subjects (7 

men, 7 women), using the single breath technique. Five repetitive maneuvers were 

performed by each subject for TlNO and TlCO determinations. The inspired mixture 

contained either 8 ppm NO or 0.25% CO, with 2% He, 21% O2 in N2. In order to 

measure an appreciable fraction of NO in the alveolar gas it was necessary to shorten 

the breath holding time to 3 sec. TlNO was about five times greater than TlCO. This result 

suggests that the specific conductance of blood (ϑ) for NO is very high and that the 

second term of the second member of the equation 1/TlNO = 1/DmNO + 1/(ϑNO · Qc) is 

therefore negligible. DmCO and Qc values can thus be computed from TlNO and TlCO 

measurements. The results obtained with this method are very close to those reported in 

the literature; for men DmCO = 79.0 ± 14.3 ml · min−1 · Torr−1, Qc = 78.0 ± 13.2 ml and 

for women DmCO = 59.0 ± 10.1 ml · min−1 · Torr−1, Qc = 59.5 ± 11.6 ml. 
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Eur Respir J. 1989 Jan;2(1):56-63. 

A simultaneous single breath measurement of pulmonary diffusing capacity with 

nitric oxide and carbon monoxide. 

Borland CD, Higenbottam TW. 

 

Abstract 

Pulmonary diffusing capacity (DL) for carbon monoxide (CO) and nitric oxide (NO) 

were simultaneously measured in man using the single breath method, by adding 4O 

ppm of NO to the inspired gas and analysing the expirate for NO by a chemiluminescent 

method. The mean ratio of DLNO to DLCO in thirteen subjects was 4.3 (SD 0.3), mean 

DLNO = 49 mmol.min-1.kPa-1 (SD 10) and mean DLCO = 11 mmol.min-1.kPa-1 (SD 

2). An increase in alveolar oxygen concentration from a mean of 18 to 68% in five 

subjects was associated with a 54% fall in DLCO but no change in DLNO. A reduction 

of lung volume from total lung capacity (TLC) (mean of 7 l) to a mean volume of 3.9 l 

in five subjects caused a fall in both DLNO (by 34%) and DLCO (by 8%). With 175 

watts cycle exercise in three subjects the DLCO rose by 45% and DLNO by 25%. Since 

NO reacts much faster with haemoglobin than CO, DLNO should be influenced much 

less by reaction with haemoglobin, and perhaps represents a better index for the 

diffusing capacity of the alveolar-capillary membrane (Dm) than DLCO. 
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Confusion in reporting pulmonary diffusing capacity for nitric oxide and the alveolar-

capillary membrane conductance for nitric oxide 

Gerald S Zavorsky, Colin Borland, 

First Published March 27, 2014 Editorial 

 

We read with interest the paper by Magini and colleagues on the measurement of 

pulmonary diffusing capacity for nitric oxide in patients with heart failure (ejection 

fraction<40%).1 In their study they report pulmonary diffusing capacity and the 

individual components of pulmonary diffusing capacity in 50 patients with heart failure 

(65 years of age), and 50 control subjects (61 years of age). We feel that there are two 

problems with this paper that warrant discussion. First, the mean values for pulmonary 

diffusing capacity for nitric oxide (DLNO) for the healthy subjects are too low, and 

second, both their alveolar-membrane conductances (DmNO and DmCO) and 

pulmonary capillary blood volume (Vc) calculations, and hence conclusions, are 

incorrect. 

 

First, the values for DLNO for the healthy volunteers appear too low. If we assume that 

the women’s and men’s mean height in the healthy volunteers was 163 and 173 cm, 

respectively, then the mean DLNO values should be 96–113 and 140–154 ml/min/mm 

Hg, for women and men, respectively.2,3 The combined average for DLNO should be 

then 118–133 ml/min/mm Hg. The author’s mean values of 89 ml/min/mm Hg for the 

healthy volunteers are 25–33% lower than predicted. However, their values for 

pulmonary diffusing capacity for carbon monoxide (DLCO) were correct and the 

healthy volunteers was close to 100% of that predicted.2,3 Thus, if the mean DLNO in 

the control group is under-predicted by at least 25%, then the DLNO values in the heart 

failure patients could be under predicted by ≥25% too. Since DLNO and DLCO are 

measured simultaneously, and DLCO values were appropriate (close to 100% of those 

predicted), there must be some mathematical error in the calculation of DLNO and/or 

their breath-hold time was too short. The breath-hold time should be 5–10 s,4 and it 

seems that their breath-hold time varied between 2–4 s. 
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Fist-page copies of references published in Japanese journals 

We adopted three articles written in Japanese (published by the first author) as the 

reference in the current review. The reason is that we have not found the English papers 

good enough for replacing our Japanese papers.  
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