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Relation between distal airspace size, bronchiolar
attachments, and lung function
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Abstract

Background—Smoking related fixed air-
way obstruction may be due to airway
scarring and narrowing or decreased
support due to loss of adjacent alveolar
walls. In this study of resected speci-
mens, preoperative pulmonary function
was compared with results of a morpho-
metric study of lung structure.
Methods—Morphometric measurements
were made on 42 inflation fixed lung
specimens as follows: airspace wall sur-
face area per unit volume (AWUV) was
measured on at least 25 1 mm? histologi-
cal fields from each specimen, expressed
as a mean, and the mean of the lowest
five measurements for each case (LFS).
Minimum diameter, maximum diameter,
diameter ratio (ellipticality), lumen area,
and lumen circumference were mea-
sured on at least 16 non-respiratory
bronchioles from each lung. Peribron-
chiolar alveolar support was measured as
mean interalveolar attachment distance
(IAAD). Measurements of pulmonary
function included forced expiratory
volume in one second (FEV,) (absolute
and % predicted values; n = 42), slope of
phase III (single breath nitrogen test;
n = 28), closing volume (expressed as a
percentage of vital capacity (CV/IVC%);
n = 28).

Results—Bronchiolar size was not inde-
pendently related to the tests of lung
function used. Percentage predicted
FEV, was related to mean IAAD, ellipti-
cality, and mean AWUV. CV/VC%
showed significant relation with ellipti-
cality, mean AWUYV, and LF5 AWUV.
Slope of phase III increased with increas-
ing IAAD. Significant correlations were
found between ellipticality and AWUV
(mean and LF5), and between ellipti-
cality and IAAD. Both IAAD and ellipti-
cality were significantly increased in
patients with abnormally low FEV,.
Conclusion—Destruction of airspace
walls, particularly those attached to the
peripheral bronchioles, is more influen-
tial in determining airflow limitation
than bronchiolar size.

(Thorax 1993;48:1012-1017)

Chronic obstructive airways disease is charac-
terised by a fixed airway obstruction that

seems to be an acceleration of the normal age
related decline in the forced expiratory vol-
ume in one second (FEV,) seen in the non-
smoking population.! Any study of the
structural basis of this slowly progressive
change must concentrate on the early stages
of the disease process, rather than the end
stage disease found at necropsy. The pattern
of pathological changes in any end stage dis-
ease is a notoriously poor guide as to what the
underlying pathogenetic processes are.
Several studies have approached this by using
surgically obtained lung specimens and have
compared the structural changes found in the
resected tissue with preoperative measure-
ments of pulmonary function.>® There are
problems inherent in these investigations,
however, including the non-random selection
of cases. Cases with severe physiological
abnormality who are unfit for operation are
excluded. Most surgically obtained specimens
are from patients with lung cancer and it is
possible that the selection factors relating to
the predisposition to smoking-related cancer
are also related to chronic obstructive airways
disease.

Studies based on surgically obtained lung
tissue have several advantages, however, over
those involving the use of necropsy material.
A major advantage is that the interval
between performing the pulmonary function
tests and the surgical removal of the lung
specimen is short, as surgery is usually per-
formed within hours of completing these
physiological tests. When wusing necropsy
material in structure function studies, the
interval between measuring pulmonary func-
tion and obtaining the lung specimen may be
months or even years. The other major
advantage of using surgical specimens is that
it enables the study of structural changes in
lungs with mild airflow limitation, whereas
necropsy studies generally involve tissue from
patients with end stage chronic obstructive
airways disease.>!?

A major complicating factor common to all
these studies is that smoking itself causes a
range of histological and structural changes in
the lung that may or may not in themselves
be related to any functional deficit. It is nec-
essary to take particular care that any appar-
ent correlation between structural change and
functional deficit is not part of a general fam-
ily of relations present merely because they
have a common link with smoking.

In structural terms there are few abnormal-
ities that can provide fixed, non-reversible air-
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flow limitation. These are permanent narrow-
ing of the airway lumen, or the potential
functional changes in the behaviour of the
airway associated with significant scarring of
the wall, or the loss of external support by
loss of adjacent alveolar walls as seen in cer-
tain forms of emphysema. In this study we
have measured the size and shape of bronchi-
oles, the distance between the alveolar attach-
ments to bronchiolar walls, and assessed
airspace size by measuring airspace wall sur-
face area per unit volume of lung tissue
(AWUYV). We have compared the results of
these measurements with those tests of pul-
monary function associated with airflow limi-
tation—namely, FEV,, % predicted FEV,,
closing volume:vital capacity ratio (%), and
slope of phase III of the single breath nitro-
gen test.

Methods

PULMONARY FUNCTION TESTS

Pulmonary function was measured 48-72
hours before lobectomy or pneumonectomy
performed as treatment for solitary tumours.
The FEV, was obtained for 42 patients (30
men, 12 women; two non-smokers, age range
46-74, mean age 60-5 years). The FEV, was
measured with a 7 litre dry spirometer
(Vitalograph Ltd, UK). Percentage predicted
values for the men were taken from Kory ez
al** and those for women from Ferris er al.'®
The closing volume vital capacity ratio
(CV/VC%) and the slope of phase III were
calculated from the single breath nitrogen
test.! This test was performed on 28 of the
patients with a wedge spirometer (Model
570, Medical Science Electronics Inc, St

Louis, Missouri, USA) and a nitrogen
analyser (Ohio Medical Products, PK
Morgan Ltd, Chatham, UK).

Patients were divided into two subgroups
on the basis of their FEV, values. The FEV,
was considered normal if it was within 1-65
standard deviations of the predicted mean
value for the patient’s age and stature.!*!5'7
Values for FEV, below this level were consid-
ered abnormal.

MORPHOMETRIC MEASUREMENTS
Resected lungs or lobes were inflated by
intrabronchial infusion of 10% buffered for-
malin at 25 cm water pressure and fixed for a
minimum of 24 hours. They were then cut
into 1 cm parasagittal slices, and six ran-
domly selected blocks (2 cm X 2 cm) were
taken from each of the two lateral subpleural
slices. Tissue blocks were then embedded in
glycol methacrylate resin, cut at 3 um, and
stained with haematoxylin and eosin.
Minimum internal diameter, maximum
internal diameter, ellipticality (ratio of
maximum to minimum diameter), lumen
area, and lumen circumference were mea-
sured in each bronchiole with a digitising
tablet. The theoretical lumen area (TLA) was
calculated by taking the lumen circum-
ference, which frequently had an irregular
outline, and using the formula, TLA =
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(lumen circumference)?4mr, to construct a fig-
ure representing the area of an airway lumen
with the same measured circumference, but
with a smoothed outline. Peribronchiolar
support was measured in all 42 cases by
counting the number of radial peribronchiolar
attachments by the method of Linhartova ez
al.®® To exclude variation in this figure relat-
ing to the varied size of individual bronchi-
oles, the lumen circumference of each
bronchiole was divided by the number of
alveolar attachments to give the average dis-
tance between the attachments. This was
expressed as the mean interalveolar attach-
ment distance (IAAD).

Any measurement of airways in which the
airways are cut at various angles leads to
major problems owing to the size of the errors
introduced by measurement of obliquely sec-
tioned airways. To limit this we attempted to
exclude from the study the most obliquely
sectioned airways from each case. The maxi-
mum to minimum diameter ratios (elliptical-
ity) for 10 cases were plotted as cumulative
frequency distributions. All 10 distributions
had a similar shape. The range of ellipticality
was wide, but most airways had values at the
lower end of the scale. Fewer than 30% of the
airways occupied the remainder of the range.
Therefore, by excluding the 30% most ellipti-
cal airways in each case, it is likely that the
airways that were sectioned at extreme angles
were omitted from the study. A mean number
of 29 non-respiratory bronchioles (range
16-75) were measured from each case.

Airspace wall surface area per unit volume
of lung tissue (AWUYV) was measured with an
IBAS image analysis system (Kontron Ltd,
Watford, England) in all 42 specimens as
previously described.!®* The AWUV was mea-
sured in a minimum of 25 histological fields
from each case, to attain a stable running
mean.”? It was expressed as a mean value
for all the histological fields measured from
each lung specimen, and as the mean of the
lowest five fields measured (LF5 AWUV).

STATISTICAL ANALYSIS

The degree of correlation between the struc-
tural variables and the relations between the
structural and functional variables were
assessed with the Spearman correlation coef-
ficient.?’ The structural differences between
subgroups with normal and abnormal FEV,
were assessed by the Mann-Whitney U test.2!

Results

Table 1 gives a summary of the mean values
for the structural measurements and a list of
the results of pulmonary function tests for
each of the 42 patients.

RELATIONS BETWEEN STRUCTURE AND
FUNCTION

Bronchioles

Bronchiolar minimum diameter was posi-
tively related to absolute FEV, (r=0-28,
p < 0:05), but was not related to any of the
other functional variables. Neither measured

ybuAdoo Aq parosiold 1senb Ag £20z ‘6 1dy uo /wod’(wg xeloyy//:dny woll pspeojumod "€66T 4200100 T U0 ZTOT 0T 8F'XUY9ETT 0T Se paysiiand 1s1i :xeloy |


http://thorax.bmj.com/

1014

Figure 1 Percentage
predicted FEV, plotted
against mean JAAD
showing a significant
relation berween these
variables (r = — 0-48,

p = 0-001). This indicates
that a fall in FEV, is
associated with a loss of the
radial attachments to
peripheral bronchioles.
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Table 1 Mean values of structural variables and results of pulmonary function measurements for each patient

Patient MIN MAX  ELLIPT TLA AA IAAD AWUV LFs FEV,A FEV,% CVIVC Phase III
1 061 0-98 1-75 1-36 22:3 201 16-89 919 255 85 39 295
2 0-57 0-84 1-50 0-82 146 186 16:01 12-89 355 111 — —

3 0-57 0-73 1-30 0-52 164 145 17-27 1394 2:15 83 — —
4 0-53 0-93 1-76 1-34 203 183 14-36 723 190 59 27 —
5 0-49 063 1-29 0-47 167 141 20-72 1639  3-05 92 16 2:26
6 0-65 0-84 1-28 0-61 182 133 25-40 2077 1-85 97 — —
7 0-53 0-77 1-50 0-74 151 208 19-08 12.97  2:65 70 — —
8 055 0-92 1-70 0-87 17-8 180 10:15 411 210 66 36 221
9 0-78 1-14 1-46 1-38 208 172 14-57 10:79 175 88 24 —

10 0-57 0-86 1-52 0-92 196 172 23:04 1584 3:25 88 — —

11 0-46 0-68 1-53 0-47 168 160 8-78 3-85 140 74 — —

12 0-46 066 1-46 0-92 189 167 2118 17-37  2:10 68 20 3-82

13 0-53 0-71 1-36 0-54 181 168 2474 21-26  2'55 75 20 1-71

14 0-50 0-66 1-34 042 17-1 134 20-52 1740 1-80 82 — —

15 0-48 0-71 1-50 0-83 17-4 161 15-87 973 2:90 94 22 3-38

16 0-45 0-67 1-53 0-74 140 155 22-58 1872 2:10 116 29 0-38

17 0-60 0-92 1-56 1-56 22:0 136 18-70 841 345 108 26 1-41

18 0-56 0-76 1-40 0-83 183 151 1681 13-.82 375 121 26 0-84

19 0-55 0-90 1-72 1-25 180 189 14-42 6-55 2:10 62 22 4-65

20 0-56 0-90 1-77 1-23 149 244 15-77 9:00 1-40 47 48 4-41

21 0-42 0-63 1-57 0-67 146 170 16-58 12:10 1-65 52 — —

22 0-59 0-82 1-44 0-65 12:2 198 19-47 16-21 135 47 30 4-82

23 0-41 0-64 1-62 0-56 16:0 166 21-97 1810 320 110 17 1-43

24 0-52 0-74 1-48 0-58 1944 163 20-40 16-21  2:05 79 17 3-04

25 0-75 0-97 1-31 1-04 1944 177 20-77 1593  2:15 74 16 4-83

26 0-43 068 1-60 062 16:0 175 15-50 11-83  1-40 67 22 5-33

27 0-50 0-80 1-69 0-89 153 176 17-73 13:04 255 98 26 493

28 0-52 077 1-50 0-82 14-2 206 19-52 13:07 1'55 67 26 5-08

29 0-72 1-00 1-40 1-20 176 185 20-59 993  2:65 83 10 —

30 0-38 0-56 1-47 0-32 13-:0 143 16-78 12-84¢ 175 52 21 6-40

31 057 0-85 1:53 0-79 16:8 191 17-94 1409 1.95 72 — —

32 0-45 0-68 1-49 0-61 206 124 17-94 12:92  2:00 90 — —

33 0-72 0-98 1-36 0-72 174 177 16-64 1329 2:70 87 5 1-83

34 0-52 0-72 1-36 0-46 145 190 18-77 1401  2-45 84 13 3-14

35 060 0-93 1-55 1-06 150 200 19-57 1598 1:50 54 12 3-98

36 0-86 1-16 1-41 1-40 22:0 174 19-20 1475 2:60 90 20 3-96

37 0-49 0-83 1-72 0:62 1606 150 22:00 1378 170 81 — —

38 0-61 0-87 1-48 0-78 22:0 154 18-:04 1235 310 107 27 0-40

39 0-36 0-64 1-96 -0-48 1119 225 14-29 201 165 53 — —

40 0-63 0-89 1-40 0-94 175 163 17-75 14-89  1-65 72 25 4-92

41 0-53 0-78 1-48 0-65 192 148 17-91 11-28 245 123 — —

42 0-37 0-60 1-68 0-39 149 156 17-32 9:02 1-00 53 — —

MIN—bronchiolar minimum diameter (mm); MAX—bronchiolar maximum diameter (mm); ELLIPT—ellipticality
(ratio of MAX:MIN); TLA—theoretical lumen area (mm); AA—mean number of alveolar attachments/bronchiole;
IAAD—interalveolar attachment. distance (um); AWUV—airspace wall surface area per unit volume of lung tissue
(mm?%mm?®); LF5—mean of the 5 lowest AWUYV values (mm?%mm?); FEV,A—absolute measurement of forced expira-
tory volume in one second (I); FEV,%—predicted FEV, for a given age and stature (%); CV/VC—ratio of closing vol-
ume to vital capacity (%); Phase III—slope of phase III of the single breath nitrogen washout curve.

lumen area nor theoretical lumen area
showed significant relations with any of the
functional variables.

Alveolar support to bronchioles

The mean distance between the alveolar
attachments to the bronchioles (IAAD)
showed a significant negative relation with the
% predicted FEV, (fig 1), and a positive rela-
tion with the slope of phase III (table 2).
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Bronchiolar shape
Ellipticality correlated with % predicted FEV,
and CV/VC% (table 2).

Assessment of distal airspace size

Mean AWUV was related to % predicted
FEV, and to CV/VC%. The relation between
LF5 AWUV and % predicted FEV, did not
reach significance (p = 0-06), but there was a
relation between LF5 AWUV and CV/VC%
(table 2).

RELATION BETWEEN STRUCTURAL VARIABLES
There was a weak relation between mean
AWUYV and IAAD (fig 2). It is clear from fig
2 that this relation was weakened by the pres-
ence of two outliers in whom the alveolar
support for bronchioli was maintained despite
the apparent generalised increase in airspace
size indicated by low mean AWUYV values.
This was confirmed by re-examination of the
histological sections.

It became obvious in the course of making
these measurements that the shape of the air-
ways varied from case to case, and that in
some cases the airways showed a noticeably
more elliptical profile, even after the exclu-
sion of the 30% most elliptical airways from
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Figure 2 Relation

between mean IAAD and

mean AWUV

(r = —0-26, p = 0-05)
b 4 b’ the M

e

pr
of two outliers. These
subjects retained alveolar
artachments (low IAAD
values), whereas the
general enlargement of
airspaces in these lungs
was indicated by low mean
AWUYV values.
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Table 2 Correlation coefficients for the relations berween structural and functional variables
FEV, % Predicted FEV, CVIVC% Slope of phase III
IAAD r=—0-15,NS r= —0-48, p = 0-001 r=0-10, NS r=0-41,p <0-05
Ellipticality r=—0-26, NS r=—0-31,p<0-05 r =060, p < 0-001 r=0-08, NS
Mean AWUV r=0-22, NS r=0-28,p <0-05 r=—042,p =001 r= —026, NS
LF5 AWUV r=0-14, NS r=0-24, NS r=—042,p =001 r= —0-18, NS

NS—not significant. For other definitions see footnote to table 1.

each case. Ellipticality was related to airspace
size (LF5 AWUV r= —0-60, p <0-001;
mean AWUV r= —0-44, p <0-01) and to
the external support to the bronchiolar walls,
expressed as JAAD (r = 0-39, p < 0-01)."

STRUCTURAL DIFFERENCES BETWEEN
SUBGROUPS WITH NORMAL AND ABNORMAL
FEV,

When the cases were subdivided into groups
with normal and abnormal FEV, there were
no differences between these subgroups in
any of the measurements of airway size. The
abnormal group, however, had significantly
higher values of IAAD (p < 0-01) and bron-
chiolar ellipticality (p < 0-05).

Discussion

The work of Hogg et al* was fundamental to
the concept that the increased resistance to
airflow resided within smaller as opposed to
larger airways in subjects with chronic airflow
limitation. The functional contribution of
small airway narrowing has been questioned,
however, by a number of investigators who
have failed to find differences in small airway
calibre between emphysematous and non-
emphysematous lungs,2*#?* or between
smokers and non-smokers.2* Bosken et al’
have reported that in pooled data from
groups of age matched patients with and
without abnormal FEV, an increased propor-
tion of smaller airways was found in the
group with airway obstruction.

We have failed to identify any relation
between measurements of bronchiolar size—
namely diameter, cross sectional area, or
derived theoretical lumen area—and % pre-
dicted FEV,; or between these measurements
of airway size in groups of patients with nor-
mal and abnormal FEV,. The positive corre-
lation between minimum diameter and

301
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absolute FEV, merely reflects the relation
between lung dimensions and stature. The
reason for the differences between our results
and the findings of Bosken and colleagues is
uncertain. There are differences between
these two studies in the number of airways
studied (Bosken et al used a minimum of five
per patient, whereas in our study a minimum
of 16 and a mean of 29 per patient were mea-
sured). Furthermore, we have studied our
data on a case by case basis, whereas Bosken
et al pooled the data from their groups of
patients with normal and abnormal FEV,.
Bosken’s group did not investigate the effect
of airspace size or bronchiolar attachments on
FEV,.

The work of Anderson and Foraker,?¢ and
Linhartova and coworkers!®?”2 has stressed
the importance of peribronchiolar alveolar
attachments in maintaining airway shape.
These authors suggested that airway distor-
tion might be related to airflow limitation.
Petty and coworkers!! showed a relation
between the number of attachments per
bronchiole and the FEV, in a group of lungs
from patients with chronic obstructive air-
ways disease coming to necropsy. Nagai et al'
showed a relation between the distance
between alveolar attachments and the slope
of phase III, but attachment distance was not
related to changes in FEV,. In the present
study we have identified a strong negative
correlation between JAAD and % predicted
FEV,. Similarly, when the cases were divided
into those with normal and abnormal FEV,, a
significant difference was identified between
the JAAD values in the two groups. The rela-
tion between IAAD and FEV, reported here
seems stronger than that reported by Petty
and colleagues,'! but they measured the total
number of attachments per airway wall with-
out any compensation for the variation in air-
way size, whereas we have measured the
mean distance between attachments.

The relation between IAAD, measured in
association with the most peripheral bronchi-
oles, and FEV, may seem surprising, as FEV,
has been considered to be a measure of large
airway function. Several studies have
reported, however, that the major site of
increased resistance to airflow in chronic
obstructive airways disease is the peripheral
airways, and therefore the FEV, should
reflect abnormalities of peripheral airways.?22°3!
Although we have measured IAAD associated
with the smaller peripheral bronchioles, the
effect of any lack of support associated with
an increase in IAAD is not confined to such
airways. It is probable that all the bronchioles
and the smaller, peripheral bronchi in which
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the cartilage plates are widely separated,
depend on support from adjacent alveolar
walls for their functional integrity. It might be
argued that a measure of the largest IAAD
(the largest gap between alveolar attachments
supporting a bronchiole) would be more
important than mean IAAD. Such large gaps
might provide areas of particular susceptibil-
ity to premature closure during expiration.
We have compared the frequency distribution
of individual JAAD measurements with the
mean values, and found that the upper 10%
of such measurements were so closely related
to the mean value that it was impossible to
separate the individual contributions of these
two sets of measurements in relation to lung
function (Lamb, Stewart, and McLean,
unpublished observations).

Ellipticality is an expression of airway
shape, and as such is not a fixed or absolute
measurement, and is likely to change with the
respiratory cycle in life, or with the method of
fixation in a pathological specimen. In our
material, ellipticality seems to reflect both a
lack of local support by loss of alveolar walls
adjacent to bronchioli and also a decrease in
the more general support identified as a fall in
the mean AWUYV value. Despite the relation
between mean AWUYV and IAAD, ellipticality
and its functional effects are influenced by
apparently independent contributions of
these two structural changes. The presence of
outliers in fig 2 supports this concept.

We have confirmed the positive relation
between distance between alveolar attach-
ments and the slope of phase III previously
reported by Nagai et al.'*> Thus loss of attach-
ments leads to increased lack of homogeneity
in the distribution of ventilation in the
lungs.’* We did not find a direct relation
between CV/VC% and IAAD as might be
predicted on the basis that loss of attach-
ments would allow airway closure to occur at
a higher lung volume. The negative relation
between CV/VC% and both ellipticality and
measures of AWUV (mean and LF5) can,
however, be explained on the basis that
increased ellipticality and decreased AWUV
reflect a reduction in general support for the
airways, thus allowing premature collapse.

Despite the interest in relating macroscopic
emphysema to loss of function in end stage
chronic obstructive airways disease,”!*> there
has been surprisingly little interest in the
measurement of airspace size and function in
mild or early chronic obstructive airways dis-
ease.? We have shown that an increase in air-
space size, with a corresponding decrease in
mean AWUYV, does show a relation to
impaired pulmonary function. The loss or
retention of those airspace walls supporting
bronchioli seem to be more functionally influ-
ential, however, than changes in mean
AWUV.

This concept that peribronchiolar attach-
ments are fundamental to bronchiolar shape
and function is not new, and in particular the
work of Linhartova and colleagues clearly
shows this.?® Our study extends the concept.
Our results imply that bronchiolar size is less

Lamb, McLean, Gillooly, Warren, Gould, MacNee

important than the destruction of distal air-
space walls in determining airflow limitation.
We have not investigated here the amount of
inflammation and scarring in the bronchioles,
which others have measured semiquantita-
tively and found to relate to loss of pul-
monary function.?>%!!3233 Such inflammatory
changes in the bronchioles may not affect
pulmonary function directly, but may reflect
the pathogenesis of the loss of radial attach-
ments described in this paper.

This study was supported by the Norman Salvesen
Emphysema Research Fund.
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Adventitia

On sepsis and defining words

“Sepsis” and its adjectival form “septic”
come from the Greek “sepein”—to make
putrid. The relationship between sepsis,
putrefaction, and smell is evident in such
familiar terms as “antiseptic” (anything pre-
venting the toxic action of microorganisms)
and “septic tank” (where anaerobic bacteria
putrefy and decompose waste). Medically
“sepsis” is linked to its roots in bacterial
putrefaction. The natural progression of
smelly, festering wounds was described in
antiquity by Hippocrates. In 1712 English
physicians, ignorant of bacterial action,
employed the term “antiseptick” for com-
pounds that retarded putrefaction of corpses.
By the mid 18th century “antiseptic” entered
into lay vocabulary. This distinction between
“septic” and “antiseptic” chemicals was the
foundation for Lister, who developed the rev-
olutionary concept of antiseptic surgery a
century later.

German pathologists described late stage
infection—when putrefaction set in—as “sep-
sis.” By the early 1900s “sepsis” and its more
common counterpart “septicaemia” were
diagnostic terms describing patients who pre-
sumably absorbed poisons emanating from
foul smelling foci.

Smell was an important factor in the diag-
nostic armamentarium of physicians at the
turn of the century. Thus the most common
use of sepsis—“puerperal sepsis”—described
infections where lochial odour was diagnostic.

As a result of the large numbers of surgi-
cally treated traumatic wounds in the first
world war “sepsis” and “septicaemia” gained
greater popularity. With the identification of
specific bacteria “septicaemia” became asso-
ciated with systemic manifestations of staphy-
lococcal and streptococcal infections.

The discovery of antibiotics became linked
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with a host of virtually indistinguishable
terms to describe systemic infection such as
bacteraemia, septicaemia, toxaemia, pyaemia,
and sapraemia (same Greek derivation as sep-
sis). Between the world wars “sepsis” was
relegated to describing local, rather than sys-
temic, infections and the term was nearly
abandoned.

The second world war saw widespread use
of antibiotics and heightened interest in the
treatment of shock, which researchers classi-
fied as cardiogenic, haemorrhagic, anaphylac-
tic, or septic. In the Darwinian struggle for
semantic survival “sepsis” possessed distinct
advantages—its easy transition from noun to
adjective and the smooth alliteration of “sep-
tic shock” describing bacterially induced
hypoperfusion (imagine “pyaemic shock”).
Pyaemia, sapraemia, and toxaemia all fell into
disuse by the 1950s.

One important reason for defining sepsis
and related hard to define terms is to provide
researchers with workable definitions to eval-
uate new treatments for serious infections.
However, we will not soon read the last word
on defining words. As linguist Jacques Barzun
has aptly noted: “(word) usage is the most
elusive of realities and defining is one of the
most difficult acts of thought.”

“Sepsis” connotes a diagnosis and severity
of illness better than terms it has outlasted
over the past century. The history of “sepsis”
is one of the amorphousness of words, our
perceptions of them, the phenomena they
describe, and our attempts to control them.
Where science and semantics intersect, the
story of “sepsis” reinforces TS Eliot’s admo-
nition that ultimately the only wisdom we can
hope to acquire is the wisdom of humility.

CORY FRANKLIN
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