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ABBREVIATIONS

Neeal M2 Shveotar artenial oxygen wWision giadicid
AR Sdult resparatory histress syndrome
BAI ironcho-alveolar iavage

BOP Bronchiolitis obliterans and mnterstitial pneumonttis.
Cdvn [vnamic compliance.

CFA Cryptogenic fibrosing alveolitis.
COPD Chronic obstructive pulmonary disease.
CT Computerized tomography.

DIP Desquamative interstitial pneumonitis.
EAA Extrinsic allergic alveolitis.

e.g. For examplie.

FEVI Forced expiratory volume first second.
FPF Familial idiopathic pulmonary fibrosis.
FRC Functional residual capacity.

FVC Forced vital capacity

GVHR Graft versus host reactaion.

H& b Haematoxvhn and eosm.

Hr Heart lung transplantation.

HRCH High resolution computerized tomography.
ic {hat 1s o say

Ig tmmunoglobulin.

mD Interstitial lung disorder (or disease)

1Pt Idiopathic pulmonary fibrosis
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PaC ()2 Partial pressure of artertal ()2
Pa02 Partial pressure of arterial 2
PAS Para amino salicvlic acid.
PGE2 Prostaglandin E2

RV Residual volume.

SLE Svstemic Jupus ervthematosus.
SLT Single lung transplantation.
TLC Total lung transplantation.

uUIp Usual interstitial pneumonitis.
VC Vital capacity.

CREST Vanant of sclerodera

R V.H. Right Ventricular Hypertrophy.
991

I'ce DIPA Technesium labelled diethylenetriammnopento-acetate.

V/Q Ventilation perfusion ratio.
P Radiorsotope 10dm

MAA Microaggregates albumin.
M Radjoisotope technisium “"
' Radiosotope mdnum

Kes Kiloclectron volt,

CcO Carbon monoxide

Sa O2% Arterial oxvgen saturation
REM Rapid eve movement
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Antr DINA
Rh A
HP
CPR
FVC/P
U/

Cupus ervthienaiosis
Anti-Deoxyribonuclere Acid
Kheumatond arthrins

Hypersensitivity pneurmnontitis

Chineral, Radiological and phyvsiologreal score

Forced vatal capacity/predicted.

Upper/Lower zone ratio,
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Introduction

The regional distribution of blood flow depends on the relationships
between alveolar pressure, pulmonarv arterial pressure. pulmonarv venous
pressure, and interstitial pressure. It 1s influenced by the structural support of
the lung within the chest and to a greater degree than ventilation, by gravity
or acceleration. Local pulmonary blood flow is influenced by the
intravascular and perivascular pressure and vascular resistance. Any
condition which cause localized changes in vascular resistance such as
hypoxic vasoconstriction, perivascular oedema such as hypoxic
vasoconstriction, perivascular oedema or pulmonary emboli, will reduce local

blood flow and cause more blood to flow to the other parts of the lung (9).

Radionuclic studies, such as ventilation-perfusion imaging or Gallium
67 scanning, play a relatively small but important role in the diagnosis of
pulmonary diseases. Ventilation-perfusion studies are mmportant in the
diagnosis of pulmonary embolism and also in the management of patients
with carcinoma of the bronchus or other condition that may require

pulmonary resection (74).

Ventilation perfusion scans are rarely performed n the routine chimical
management of mterstitial lung diseases but are bemng increasingly used to
assess the V/Q relations of such patients undergoing single lung

transplantation (35).
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AIM OF THE WORK

Detection of pulmonary vascular
changes in diffuse “interstitial”
lung disease using radioisotopic

perfusion scanning.
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FHE STRUCTURE AND FUNCTION OF THE

ALVEOLAR INTERSTITIUM AND ITS

REACTION TO INJURY

It 1s mandatory to know the normal structure and function of the
alveolar mterstittum and its reaction to mpury in order to understand how the

mtersttial pulmonary fibrosis develops.

The Structure of the Alveolar Interstitium:

I'he Alveolar interstitium 1s a thin sheet of tissue n the alveolar walil
bounded by the basal surfaces of alveolar epithelial cells and capillany
endothehal ceils it continues with that around the vascular trec and connects
1o the perilobular and subpleural tussues (8). It 1s formed of © (a) epithehal and
endothelial  basement  membranes  that  forms the boundanes of  the
mterstitum_ (b) connective tissue matrix. (¢) mesenchymal cells  (d)

mflammatory ¢ffector cells. and (¢) other molecules (9)
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PR SgseTTYORYT NIt onie 19 coanmessed vt 7 feast O b tererd protems
sovroted Dyt epathichial cells The aragor protins aie cas collagen ivpe 1V
which forms the structural backbone of the basement membrane. {H) lammim
wincht binds e cells w0 the basement membrane. (¢) heparan sulfaic
protcoglycan which forms an amomc barrier retarding movement of the
protem, and (d) mdogen which aggregates basement membrane components
mto a nest like structure (8,10). The basement membrane 1s formed of 2
layers; (a) lamina lucida which lies directly under the cells and 1s formed

mainly of lanmunin and (b) lamina densa which lies to the inside and is formed

manly of collagen IV (8)

The connective ftissue matrix comprises fibrous, elastic, and
amorphous structures. The fibrous one is the collagen. mainly type 1 and Ili
in a ratio of 2:1 (11). Fibrils composed mostly of type I collagen are thick and
have a high tensile strength while fibrils rich m tvpe Il collagen are thinner
and more comphani (12) The elastic component is the elastic fiber which 1s
formed of central amorphous elastin and peripheral supporting microfibrilis
{8). The amorphous component of the connecuive tuissue matrix 1.e. the
“ground substance” mcludes different porteoglycans and fibronectin (12).
the latter 1s a glvcoproten which plavs a central role m cell matrix
interaction through its ability to mteract with cells. collagen type 1. and
proteoglveans It also acts as a chemotactic factor, as a component factor for
mesenchvmai cell growth and proliferation, and as a imk between mira-

alveolar tibrin and mterstitial fibroblasts. The latier action enhances mtra-
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aptreaiveciar enk cf Dbeann comtents motuding hrm (R

The conpective ussue matnx s produced by mesenchyvmal cells:
mamly f1broblasts and mvofiibroblasts: and 10 a lesser extent by epitheiiai
cells. Fibroblasts and myofibroblasts produce collagen type 1 and collagen
tvpe 1l at a ratio of 5:1. However. the actual ratio 1s 2:1 due to production of

collagen tvpe III by the epithelial cells also(8).

The members of mesenchvmal cells include fibroblasts, myofibrolasts,
smooth muscle cells, pericytes, myofibroblasts-like cells and undifferentiated
mesenchymal cells. The latter one 1s probably the precursor of the other cells
(8). Fibroblasts are the main member, comprise 37% of all parenchymal cells,
and occupy approximately two-thirds of the volume of the iterstitium (9).
The major functions of mesenchvmal cells are to produce the connective
tissue matrix and to modulate the mechanical properties of the interstitium.

Myotibroblasts may have an mmportant mfluence on both blood and air flows

(8).

In the normal ilung there are approximately 80 effector cells per
alveolus (13) These cells are both within the alveolar mterstitium and on the
alveolar epithehal surface. Greater than 90% are alveolar macrophages (13).
effector eell with a hife span of months to years (14). They are mostly derived
from blood monocvies that migrate through the alveolar wails but aiso thev
can replicatc m the normal lung (14) One normmal role of the abvoelar

macrophage 15 to defend the lower respiratory tract from mhaled orgamisms
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o dgds 0 e addbnon. alveolar macrophages can phagooyiose particulates
that are not opsomized (160} Although quiescent in healthy individuals, when
acuvated. the human ailveolar macrophage releases a varterv of mediators

relevant to imflammatory and immune processes (16).

Most of the remamning 10% is made up by both B- and T-lvmphocytes,
the proportion of them 1s the same as in blood. They are quiescent in the
healthy lung (16). Less than 1% 1s made up bv neutrophils, eosinophils,
basophils, and mast cells (18). The effector cells play a vital role in defending

the lungs on the one hand and in injuring the interstitium on the other (8).

Lipids, carbohvdrates. proteins and small solutes are filtered from
plasma mto the mtersutium. Few of these are of cntical role ega-1-
antitrypsin. the most potent antielastase. Other molecules may be secreted by
various cells e.g. PGE2 which has inhibitory effect on mflammatory and
mesenchvmal cell proliferation, and catalase which has an antioxidant

property (&)

The alveolar mterstittum runs a process of contimnuous turnover by
continuos degradation of 1ts components at a certam rate and balance. The
disturbance mn this balance 1s of a vital role m the pathogenesis of interstitial
pulmonary tibrosis ¢g disturbed balance between degradation and
production of collagens with over production results n thickening of the

alveolar interstitium and fibrosis (8)
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Function of the Alveolar Interstitium:

Fhie fow basie tusctions of ihe alveolar miersutiunm are cay defining the
alveolar architecture. mamlby by ntact basement membrance, (hy contribution
to the mechamical behaviour of lung ussue. mamiv bv fibroblast and
connective tissue matrix. (¢) modulation of alveolar-capillary exchange of

plasma constituents, and (d) lower respiratory tract defense (8).

Other Parenchymal Cells:

The alveolar epithehal cells line the amr spaces while the capillary

endothelial cells lines the blood capillaries.

The alveolar epithelial cells are two tvpes:
1. Type I Pneumocytes: They form 30% of the alveolar epithelium and cover
0% of the surface area ot the alveoh (13) 'Theyv are large cells with tlattened
cvtoplasm. hence called membranous. and few organelles and probably
metabolically dependent upon the central perinuclear portion; an observation

which mav explain why these cells are vulnerable to a variety of imjuries (173

2.1ype 11 Pneumocytes: thev arc cuboidal cells mterposed between
micinbrancous pnewnoceytes. Thev contain prominent lamellar bodies. hence
called granular: thought 10 be the source of pulmonary surfactant Granular
preumocyvies have a much greater capacity for division and a shorter wrmover
e than membranous pneumocyvies and probably represent the reserve cells
of the alveoiar epithehum  ihev probiferate and replace membranous

b
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TOTOE RO T L SFT e EEE T 4 s veie wariety csb orronnetances cavd anmenr
pobEspecHie reaction o mauey (87 10 a fealure prosent i the DDrosis-ivpe
imury of the alveolar mterstitium (8)
N.B. ihe Alveolar mtersunum 1s not an solated structure. the distornon.

fibrosis, and destruction types of imjury almost invariably mvolves the whole

of the alveolar wall to some extent.

Reaction of the Alveolar Interstitium to Injury:

Dhitferent mjuries to the alveolar interstitium results in one or
more of the following three reactions:
1- Distortion; a process in which the interstitium is widened by
the accumulation of cells and/or extra cellular materials; as in
sarcoidosis.

2- Fibrosis: a process in which the normal alveolar interstitium
is damaged and replaced by an increased number of mesenchymal
cells and their connective tissue products namely collagen; as in
cryptogenic fibrosing alveolitis (CFA).

3- Destruction. a process i which there 1s a luss of the mtegrity

of the mterstittum: as m emphvsema (8).

e
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