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Introduction 

clbe regional distnbutton of blood flow depends on the relatiOnships 

between alveolar pressure, pulmonarv arterial pressure. pulmonary venous 

pressure, and interstitial pressure. It is 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 }(leal 

blood flow and cause more blood t0 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 important 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 perf<.nmed in the routme dmical 

management of interstitial lung diseases but are being increasingly used to 

assess the V /Q relations of such patients undergoing single lung 

transplantation (35). 
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.t\IM OF' l'liE WORK 

Detection of pulmonary vascular 

changes in diffuse ''interstitial'~ 

lung dise3Se using radioisotopic 

perfusion scanning. 



I'JIE S'fRt.( TLRE A~D FlJN('l'I()N ()F l'JlE 

AL\t'E()LAR INTERS'riTJlll\*1 AND fl'S 

REA(~TION TO INJURY 

It is mandatory to know the normal structure and function of the 

alveolar interstitiwn and its reaction to injury in order to understand how the 

interstitial pulmonary fibrosis develops. 

The Structure of the Alveolar Interstitium: 

t'he Alveolar mterstttmm ts a thm sheet of ttssue m the alveolar \vall 

bounded bv th~ ba..;,;al surf~1ccs of alveolar cpithdial cdls and capillar:. 

cndothehal cells h contmucs with that around the vascular tree and connects 

to the pcrilobular and subpleural tissues (8), It 1s fonned of, (a) epttheha! and 

tnJuthdia1 ha ... t:nK·nt membrane~ that hmu~ the boundane~ of the 

mtt'Tstttium (h) connecttn· tissue matriX, (c) mesench\mal cello.: (d) 

mt1runmator~ effector cdb, and ~c) other molecules ( 9) 
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""lw.:t1 f,;rms the ,,trudural hackhtme t)t the hasement membrane I b) l:tmmm 

wlndt bmJ~ Lhe l;eH~ w thl: ba..,...cmenl membrane. (.~..: 1 heparan :sulhtk 

protcoglycan wh11:h forms an anwnic barncr retarding movement of the 

protem, and (dJ mdogen which aggregates ha"ement membrane components 

into a nest like structure (8, I 0). The basen1ent membrane is formed of 2 

layers: (a) lamina luctda which lies directly under the cells and is formed 

mainly of laminin and (b) lat11ina densa which Jies to the inside and is formed 

main1y of collagen IV (8) 

The connective tissue matrix compnses fibrous, elastic, and 

amorphous structures. The fibrous one is the collagen. mamly type I and III 

in a ratio of 2: I ( 1 I). Fibrils composed mostly of type I collagen are thick and 

have a htgh tenstle .;;trength whtle t1hrils rich in type II I coHagen are thmner 

and Hh.)re (.\)lllpliatJl (12) The ela...;.tic cmnponent is the elastic fiber which IS 

formed of central an1orphous elastin and peripheral supporting microfibrilis 

(8). The amorphous component of the connective tissue matrix i.e. the 

·'ground substance" includes different portcoglycans and fibronectin (12). 

lhe latter ts a glycoprotem which plays a central role in cell matrix 

mtcract1on I.hruugh tb ability I.o mteract with cells. collagen type L and 

J"~rot~..·,)gly~.,,m, Jt abo <:Kts as a chemotactic factor~ as a component factor f()f 

mescnchnnal ~:ell growth and prohferatmn, and a."> a link between mlra-

ah·eolar 11brin and inter.:.titm! fibroblasts. 1b~ latter action enhances mtra·· 



,-til ·' 

l"hl..' cc•mhX'tl\T l1ssuc matriX 1s produced by mesenchymal cdls 

mamly hhrohlasts and mvotibroblasts: and to a ksser extent hv t.~p1thehal 

cells. f-Jbrobla._sts and myofibroblasts produce collagen type 1 and collagen 

type HI at a ratio of 5:1. However. the actual ratio is 2: l due to production of 

C\)llagen type III by the epithelial cells also(&). 

The members of mesenchvmal cells include fibroblasts, myofibrolasts, . " 

smooth muscle cells. pericytes. myofibroblasts-like cells and undifferentiated 

mesenchymal cells. The latter one is probably the precursor of the other cells 

{8). Fibroblasts arc the main member. comprise 37% of all parenchymal cells. 

and occupy approximately two-thirds of the volume of the interstitium (9). 

The 1najor functions of mesenchymal cells are to produce the connective 

tissue matrix and to modulate the me~hanical properties of the interstitium. 

Myof1broblasts mav have an important mfluence on both blood and air flows 

(8). 

ln the normal lung there arc approximatd~· 80 effect\)! cdb per 

aiYeolus ( 1 3) These cells arc both withm the alveolar mterstttium and on the 

alveolar eptthehal smfat~e (:Treater lhan 90'7o are alveolar macrophages ( 13 ), 

effcctoi cdl wtth a h!C span l)f months to \ears ( 14 ). ]bey arc mo~tly derin~d 

from blood monPcvte" that mtgrate through the alveolar wails but also the~ 

can rephcatc in the normal hmg \I 4 ). One non:nal rule vf the ahuclar 

macrophage 1'> In dcknd the lower resp1ratnr~ tract t[,,rn mhaled ,)rgamsms 
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,;1 i;.t\1 ''1 t~; .tdd!ltu!L alvt·Pil:.U m<:.u..·n,phagt:" can p11a~\lt\iu~t: pallH.:ulatt:~ 

that are n•'t •.•psomzcd ( 16) Although quiesct..'nt m ht..'althy md1\·1duals. whl:n 

acnvatcd .. the human alveolar manophage rdca~cs a v<:metY ol medtator-.; 

relevant to mtlammatory· and immune processes ( 16). 

Most of d1e remaining 1 0%. is made up by boili B- and T-lytnphocytes, 

the proportion of them is the same as in blood. They are quiescent in the 

healthy hmg ( 16). Less dian 1% is made up by neutrophils, eosinophils, 

basophils, and mast cells (18). The effector cells play a vital role in defending 

ilie h.mgs on die one hand and in injuring the interstitium on the other (8). 

L tpidso carbohydrates, protems and small solutes are filtered from 

plasma into the interstitium. Few of iliese are of critical role e.g.a-1-

antitrypsin: the rnost potent antielastase. Other tnolecules rnay be secreted by 

vanou'l cells e.g. POE2 which has inhibitory effect on intlatrunatory and 

mcsenchvma1 cell proliferation. and ~atalasc which has an antioxidant 

property (R) 

The alveolar intcrstttimn runs a process of continuous tm1Iover by 

conunuos degradauon of it~ components at a certam rate and balance. fhe 

disturbance m tlns balanc1..: Is of a vital role in the pathogenesis ,)f interslillal 

pulmonary· hhros1s e g disturbed balance between degradatt<.m and 

productiOn of \.Ollagens with \Wer production results m thickening ,)f the 

alYeolar mtt·rstltium and fibrosis (8) 
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I· unction uf tbc /\lv~ular Interstitium: 
"'·""=----'" ,_ -~-- _ .. 

to the mechanical behavmur of lung t1ssue. mamlv by t1broblast and 

\:OIUlectlvc tissue matri~ (c) modulation of alveolar-capillary exchange of 

plasma constituent'}, and (d) lower respiratory tract defense <8). 

Other Parenchymal Cells: 

The alveolar ep1thehal cells line the air spaces while the capillary 

endothelial cells lines the blood capillaries. 

The alveolar epithelial cells are two tvpcs: 

1. Type I Pneumocytes: T11ey form 30% of the alveolar epithelium and co\·cr 

l)( )0/o ('f the surface area of the alveoh ( 13 \ ., 'hev are large cells \Vith flattened 
' . ... __.. 

~ytoplasnL hence called membranmL": and few organelles and probably 

me-tabolically dependent upon the ce11tral perinuclear pottion: an obserYati('ll 

\Vhtch tnay explam wh~' these cel1s are vulnerable to a variety of m,turies (17) 

2. i)1U.~ II Pneumm:vtes: lhev arc cubmdal cells mterposcd het:\vecn 

mcmbran~:..:~m:-. pncumocvtes. Thev contain prommcnt lamellar bod1c~- hcn(;t' 

called grann1ar: thought to he the ,;;ourct' of pulmonary ,;;urf~tclant Ciranular 

pnl~llilhx·ytt~~ ha\t: a nnH:-h g.rcall.~r ~.:apactt\ f~)f dl\/Iston and a shorter lUinovcr 

ttmt: th:cm ln~mbrant)U.\ pncu.mocytcs and prdbably n.:;prcscnt th~.: rcsc1 n.: t:dls 
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HlJUf'· '-'f the ah t.·olar mterstttmm ( 8) 

'-.H. i he Alveolar mterstttnun ts not an 1solated structure. the d1ston10n. 

fibrosis. and destru~.::tion types of in1wy· almost invariably in\ olves the whole 

of the alveolar wall to some extent. 

Reaction of the Alveolar Interstitium to Injury: 

D1fterent injunes to the a]veolar interstitimn result') m one or 

tnore of Lhe toll owing three reaction'i: 

1- Distortion~ a process in which the interstitium is widened by 

the accmnulation of cells and/or extra cellular tnaterials: as in 

sarcoidosis. 

2- Fibrosis: a process m which the normal alveolar interstitium 

is damaged and replaced by an increased nwnber of mesenchyma) 

cells and their cmmective tissue products namely collagt'1l: as 111 

cryptogenic fibrosing alveolitis (CFA). 

3- Destruction~ a process 111 which there is a loss Df the integrity 

of the mterstitimn: as m emphysema ( R). 


