
• 

PATHOGENESIS AND TREATMENT OF 

PULMONARY EMPHYSEMA 

GRAND ROUNDS, 

JANUARY 21, 1960 

ROBERT L. JOHNSON, JR. M.D . 

.. 

. ' 
• 



compensatory emphysema secondary to wide spread focal areas of pulmonary fibrosis. 
(Honeycomb Lung) 

  

This 50. y/o man had been a  for 20 years and also a chronic alcoholic. He retired 
bout 5 years ago because of stomach trouble and in 1956 a gastrectomy was performed for 

aeptic ulcers. Since that time the patient has had progressively increasing dyspnea on 
Pxertion associated with a chronic cough productive of non-purulent sputum. He has had 
~ intercurrent episodes of pneumonia. He has a flat chest, basilar rales, and clubbing 
of his fingers . Chest x- rays show extensive honeycombing . Vitalometry indicates a 
predom inantly restrictive ventilatory defect . 

Fast vital capacity, FVC (ml) 
o.5 second fast expi ratory capacity, FEC0 5 (ml) 
1.0 second fast exp i ratory capacity, FEC1:0 (ml) 

Observed 
1500 
1340 
1500 

Predicted 
4600 

)2750 
)3220 

Senile emphysema with typical dorsal kyphosis. 
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Th i s is a 60 year old woman who was seen in the  medicine clinics in  
9r 1948 complaining of nervousness and choking spells un r elated to exertion or posture. 

· she was noted to have a frequent, short non-productive cough. Otherwise physical exam
ination was negative . Chest x-ray was read as showing far advanced pulmonary emphysema. 
Her complaints became progressively more pronounced and she finally found her way to 
chest clinic i n  of 1954 where the diagnosis of severe pulmonary emphysema 
remained unquestioned and a full therapeutic regimen was instituted. Pulmonary function 
studies were done in  of 1956. 

FVC (ml) 
FEC o.5 (ml) 
FEC 1 .o ( ml) 
*Functional Residual Capacity (ml) 
Reiidual Volume (ml) 
Total Capacity (m l) 
RV/TC (%) 
Mixing index (% N2) 
*Lung Compliance (ml/cm H20) 
Mean Lung Resistance (em H20/L/sec) 

.. Observed 
2830 
2140 
2560 
3200 
2090 
4830 

43% 
2.5% 
210 
1.6 

Predicted 
3500 ± 700 

)2100 
)2450 

N2600 
<2300 

5800 + 1000 
<40%-
<2.5% 

130 ± 40 
2.2 ± 1.0 

The only abnormal findings (*) are a large functional residual capacity and a slightly 
greater than normal lUng compliance . No functional cause for dyspnea is demon s trated. 

Bullous Emphysema 

  

f This is a young man who was studiea in  of ~956 at th~ age of 27 years. Symptoms 
~ exertional dyspnea and chest pain began in 1952' with a spontaneous hemo-pneumothorax. 

0~llowing this he noted exertiona1 dy~pnea and ~ntermitten~ chest pain •. ~second episode 
b spontaneous pneum·othorax occurred 1n 1954 whlle the pat1ent was stra1n1ng to have a 

8~We1 movement. Pulmonary functions in , 1956 are given below . 
00d Gases at Rest: Observed 
Arterial oxygen saturation (%) 95.6 
Arterial pH 7.42 
Arterial C02 tension (mm Hg) 37 

Predicted 
>96 

7.35 - 7 . 46 
38 - 42 



Lung Volumes: 
FVC (ml) 
* FECo.5 (rnl) 
* FEC1.0 (ml) 

* Fluoroscopy a1r trapping In the RU L 

Bronchospiromet ry 
* Exp. V. C. ( ml) 
Ventilation (ml / min) 
* 02 uptake (ml/min) 
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BBD 
4750 
2380 
3290 

Right 
1550 ( 48%) 
3500 ( 49%) 

97 (44%) 

ABD 
4990 

3750 

Left 

Pred. 
4750 ± 950 

)2850 
)3320 

1690 (5 2%) 
3600 (51%) 

122 (56%) 

Significant abnormalities are sta r r ed . He hab a m11d obs tructive ventilatory defect 
(F~Co.s/FVC < 0.60) partial l y revers ed by bronchod ilato r, ev i dence of ai r trapping in a 
RUL bulla (fluoroscopy), and mildly r educed differen t ial function in the right lung 
(broncnosplrometry). 

  

This man was first studied in  of 1955 at the age of 44. He had been a heavy 
smoker since age 18 with a chronic cough productive of small amounts of mucoid sputum . 
He was otherw i se asymptomatic until in 1948 he had a sudden episode of dyspne~ a t rest 
which lasted 5- 10 minutes and subs ided spontaneously. Fr om that time on he noticed 
exertional dyspnea. On  1955 he had a l d r ge bu l l ous lesion removed from his 
right upper lobe . Function stu d i e ~ ~e fore anu c ft ~ r surge ry a r e given below . 

Operation (1 yr . post op . ) 

*Residual volume (ml) 
Total Lung Capacity (ml) 
* RV/TC (%) 
*Mixing Index (% N2) 

*FVC (m·l) 
*FECo . 5 (ml) 
*FEC1.o (ml) 

55 -~5 -~~ - 56 -56 
2650 2380 1900 
5730 

46 
3 . 1 

3100 
1070 
1280 

51 30 6130 
46 31 
1 .7 0 . 8 

2950 3950 
1280 1550 
1600 1870 

:3400 
2030 

Pred . 
<2200 

6300 ± 1300 
<35 
<1.5 

4100 ± 800 
)2450 
)2880 

Significant abnormalities are s t a rr ed . Bef ore surgery he had evidence of a moderate 
obstructive and restrict i ve ventilatory defect with uneven di str i bution of ventilation 
(see mixing index) . Following surger y there was progr essi ve imp r ovement in ventilatory 
function although he continued to have evidence of bronch iti s and partial airway obstruction. 

Generalized Obstructive Pulmonary' Emphysema 

.   

This young boy was admitted to  in 1953 at age of 13 with 
hemat~ria and ankle edema wh ich were thought to be manifestations of acute glomerul o
n~phrltis . Later during this admi ss i on he developed sk i n les ions , conjunctiv it is , 
~.omatitis, and urethritis. A diagnosis of Stevens-Johnson syndrome was made . He was 

1
1f/harged asymptomatic but returned shortly with exertional dys pnea . Du r ing the next h 2.years he had 5 readmiss i ons to Parkland Memorial Hospital because of dyspnea, 

c ~on1c cough and repeated respiratory infections . These were associated wi th x- ray 
~~ldence of progressing pulmonary emphysema . Following hi s last admiss ion in February 

1 195~ he began gradually improving on treatment with a decrease i n chronic cough and 
V~~Sen1ng of his exertional dyspnea . 
~~Calometry: -53 - 54 55 
~Eco . 5 (ml) 300 400 
~Vcl.o (ml) 400 450 

(ml) 700 800 2200 

-55 
800 

3000 

56 
850 

1100 
3115 
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 (out-patient) 

This is a 15 year old girl who ha s had a diagnosis of f i brocystic disease of the 
ncreas since age 3. She has had a chronic cough since infancy but symptoms were 

pach accentuated after successive ep isodes of measles and whooping cough between the 
mues of 2lj2 and 3 . Cough is productive of thick often purulent sputum and her 
agtivities are markedly restricted by exertiona l dyspnea. Pulmonary functions per
~~rmed at another clinic in  of 1959 are given below: 

*Residual Volume (ml) 
Total Lung Capacity 
*RV/TC (%) 
*M ixing Index (% N2) 
FVC (ml) 
*FECl .O (ml) 
*Maximum Brea thing Capacity (L/min) 

BBD 
1760 
2460 

71 
4. 6 

700 
300 

5 

ABD 

830 
360 

8 

Pred. 
I'V 500 

N 2500 

<1.5 
,-v2000 

) 1400 
)70 

These studies indica te a very marked obstructiv~ and restrictive ventilatory defect 
(FEC1 .o/FVC <0.70) with severe air trapping ( RV/ TC ) 0. 25) and uneven distribution of 
ventil at ion (see mixing index). 

  

Thi s young  seen in 1953 a t the age of 36. He had haa 
perenni al tracheo-bronchi a l infections with cough and sputum production since child
hood . He first noted exe rtional dyspnea during the str ess of basic military tra ini ng 
in 1943. In 1950 he had a severe upper resp iratory in fecti on and ayspnea had been 
more or less unrelenting and progressive since that time. Physici ans consulted at 
this time could find nothing v1rong with the pa tient other tnan ne ( vousn e~ ::: . Ch~st 
x-rays in 1953 showed increased radiolucency of the cheSt, increased AP diameter and 
fl attened di aphragms . 
Lu ng function studies in 1953 are shown be low: 

Blood gases at rest br eath ing room a ir . 
*Arterial oxygen saturAtion l%) 
Arteri al pH , 
*Arterial pC02 (mm Hg) 
*Al veol ar-a rterial 02 gradient (mm Hg) 

Lung volumes: 
* RV/ TC (%) 
* Mixing Index (% N2) 
FVc (ml) 
* FEC l.O (ml) 
* MBc ( L; m i n) 

Observed 
87 
7.48 

36 
57 

Observed 
65 
5.6 

4470 
675 

28 . 9 

Predi ded 
)96 

7.35- 7 .46 
38 - 42 
<12 

Predicted 
<30 
<1.5 

4930 + 1000 
>3450 
<170 

T~ese studies indica te a marked obstructive ventilatory defect ( FtC1.01FVC <0 .70), 
mtld a lveolar hyperventil a tion (pC02 <38) and poor Ji strt but ion of Insptr eu air In 
respect to pulmonary blood flow ( A- a gradient )1 2 an d mixing 1naex / 1.5). 

Bronchial Asthma for over 60 years 

 

h This is a 70 year olu  male who has had attacks of dyspnea and wheez i ng since 
e Was 5 or 6 years of age. For the past 3 years he has had a chronic cough all year 
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und • He smokes cigarettes but 1 package will last 2- 3 weeks. Blood shows persistent 
:~sinophilla. Chest x- rays do not suggest emphysema. 

Ft.Co.s (ml) 
FEC1 0 (ml) 
rvc (ml) 

BBlJ 

950 
1700 
2600 

ABD 

1500 
2000 
3000 

Predicted 

)2280 
)2660 

3800 

These studies indicate an obstructive ventilatory defect which still is considerably 
reversible by simple treatment. 
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