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C--gioiogy THE MORPHOLOGIC PEATURES OF CHRONIC BRONCHITIS: A REASSESSMENT
{ Joioge JBX Mullen®*, BR Wi JL Wright®, PD Pare, JC Ho ntro. by de. J.
Clinical Ruedy). UBC Pulm Res Lab, Bt. Paul's Rospital, Vancouver, B.C.
m"“,;{."c‘;f%?f' Since chronic broachitls was defined by the Ciba Symposium ip 1959 ss
Chinique "chronic or recurrent excessive mucus secretion in the bronchial tree”,
Deveiopmental mucous gland enlargement patber than {nflummstlon has besn the generally
&5?;‘;9;’“ accepted pathologle yardstlek of chronie dronehitis. To resssess the
Développement pathologle changes in chronie bronchitis we studied large and small afr-
Endocrinology way pathology, emphysems scores and pulmopary function in 20 patients
Engocrinologie with mucus hypersecretion and compared these values to 25 coantrols of
Epicamiology similar age and smoking history. All subjects were patients undergoing
Epicemiclogie resectional surgery for isolated coin lesions. Measurements of lung
Gastroenterology volumes, flow rates and diffusing capacity were obtalned pre-operatively
Gastroenitrologee snd the specimens were processed for quentitstive morphology. Cartil-
&::::gz' sginous airways were graded for inflemmation laovolving the mucosa,
glands, gland ducts, i{nterstitium, smooth muscle and nerves and a total
Hemaioione inflummation score was obtsined by summing &1l six values. Alrwey stru-
Hyperension ctural components were measured using a digitizing board. The severity
of the small sirway pathology waz established and the emphysema estima-
e cnoions ted. Chronic bronchitics bad significantly grester mucossl and total
Infectious Dissases joflammetion in cartilaginous airways greater than 2mm (p< 0.05) as well
Malsdres ss gland and gland duct iaflammation in cartilagloous alrweys greater
Infectiouses thas 4mm (p< 0.05). No difference im mucous gland size was present.
Metabohsm The messursnments of small sirway patbology, emphysema snd pulmonary .
Métatolisme function were similar 1o the two groups. WuWe conclude that cartilaginous
::g:;g::gi sirway {nflammation rather then mucous gland enlargement dest separates
Neuroscences chronle bronchitics from controls. Supported by MERC of Csnads and B.C.
Eences Nestol _Lung Association, and the Canadian Tobacco Manufacturers' Council.
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CARTILAGINOUS ATRWAY INFLAMMATION IN SMOKERS. J.B. Mullen,

B.R. Wiggs, J.L. Wright, P.D. Pare and J.C. Hogg. UBC Pulm,
I'Res. Lab., St. Paul's Hospital, Vancouver, B.C., Canada.
To assess the role of cartilaginous airway inflammation in
| the pathogenesis of COPD, we studied 40 subjects 59.3 « 9.4
(SD) years old with a smoking history of 1081.9 « 733.4 (SD)
cigarette years prior to lobectomy for coin lesions. FEVy,
VFVC, MMFR, TLC, RV and FRC were measured pre-operatively and
the surgical specimens werd processed for quantitative worph-
jology. Cartilaginous airways were graded for inflammation
involving the mucosa, glands, gland ducts, interstitium,
smooth 'muscle and nerves and the epithelium was graded for
| goblet and squamous cell metaplasia (1). Alirway structural £
components were measured using a digitizing board. The
severity of the small airway pathology was esatablished (2)
and the emphysema estimated (3). Mucosal inflammation
accounted for 39%, gland 23%, gland duct 16%, interstitial
| 158, smooth muscle <3%, and nerve <3% of the total inflam-
matory score obtained by summing all six values. The
bronchial wall consisted of (mean + SD) T4.7 + 6.9% connec-
I tive tissue, 19 + 6% cartilage, 3.9 + 2.3% glands, and 2.1 +
1% muscle. The total inflammatory score correlated positively
{ with the proportion of glands (p <.01) but not with the other
structures. Airway inflammation also correlated positively
with both goblet cell (p <.D1l) and squamous cell (p <,00})
| metaplasia. The severity of the inflammatory reaction in the
cartilaginous airways increased in relation to the amount
| smoked (p <.05), There was no relationship between the
severity of central airways inflammation and peripheral '
airways disease, severity of emphysema or tests of pulmonary
| function. We conclude that cigarette smoking produces an
inflammatory reaction in the cartilaginous airways which is’
| most active in the airway mucosa where it correlates with
increasing goblet cell and squamous cell metaplasia as well
as mucous gland size.
I
1. N Engl J Med 1978; 298: 1277-81.
2. Am Rev Hespir Dis 1983; 127: u74-77.
3. Hum Pathol 1970; 1: 215-26. !

| Supported by M.R.C. of Canada, B.C. Lung Association and .
LCanadian Tobacco Maqptact_\_lrers_: Council._
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1e_Detection of Small Airways Disease

WRIGHT, L.M. LAWSON, R.D. PARE, S. KENNEDY, B. WIGGS, and JC. HOGG
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UMMARY In orde: 1o Investigats the selationship i pol ¥ ¢ lon and gisasse of
e membranous and rssplralory bronchioles, we studied 86 palients who required lobeclomy tor

imoval of & solitary puimonary nodule. A subgroup of patients wilh foresd expiratory volume
1one second (FEV,) graster than 80% predicted ware lurther analyzed o ¢ ing It ab 1
ies in tests designed 10 delect peripheral sirways disease sctuslly carrelstes wilh the pa-
Yology found In these alrways. Anaiysis of the data shows that inflammation In both resplralory
nd membrancus broachioles, goblat cell metaplasis of the epithelivm in membranous bron.
holeg, and cecressing te in the respitatory bronchioles ses the pathologic festures that
re sssocialed wilh deterioralion of 1he FEV,. Whan the FEV, li greater-than §0% of the pre-
lcisd valua. Inhammaltion ol the respirsiory broachioiss and fidrosis of both membranes snd

1spitatory bronchioles Increass with decressing FEV,. Tests of sp dp yi
ppesr to corraiste with epithelisl pathelegic p ters of branous Bronchioles and

Jlammation and (ibrogis ol respirsiory bronchiales. When patients with FEV, greater than 80%
redicted were subdivided according 1o the number of abnormal tests of small airways tunction,
ere was a significant Incresse in intiammation of Ihe walls of respiratory dronchioles when 2
1588 were abnormal and Incranses In both airwsy walt and inteaiumenat inflsmmaslory cefls as
ol as Incraassd wall librasis when 3 tests were sbnormal. We conclude that whan the FEV, is
resler than 80% predicted, adnormalities in the tests for smail sirway disesss railect patho-
gic changes i Ihe rasplratory bronchiolss.

AM REY RESPMIR D13 984; 124:000-000

sived in oniginal form August 2, 1982 end in
ed form July 27, 1983)
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