[ Downloaded from tumj.tums.ac.ir on 2026-03-14 ]

VAN NIAF st F o ylacd c O 85 90 i5lsgs (Sibip o sle 0l 1 Sy 5y ala

Ol g 4 Wi o slowd 90 (599 5 O SUos (Slgwund Ol gkl b 9 5 (535 30 Ao 0 1! LS 1 Lyt

oSS (3539300 b o o 30 (sl

[LEELEN

- %

5385 a3l e s 5 el ol Sl Ol Ol o 155035 Jis & s 20158 sl (ke 5 4
O alran 5 L3k o S5 3 Shas sl 2050 cnl s Sty 51 (S A3l o 35 o 13 ol 5 sl Ole
anlllas ol 5l e das LS ) ol 5ty Ol 53 4 8 13 ) e Ll 5 e Central Lung Distance (CLD)
Sz o Sl e & Ol Ol s Sl Oty Sy A2l 0 S50) Sz Dl iS5 CLD bLSS1 o)
Lo 55 CLD Oljee slagy 2 (sl Il 60l andllas 5505 dis 8 anarl jo () e plol Ol oy 4y (LSS ol 5 5201,
3 Ses lgtes ASs S cla 1y g5 ol YA =0r e skl 555 Obles 5 43S aend 55 Y gar 1S
CLD (o BLisl 5 A3 (6,830l ol 550305 51 g oot 5 0le G e 5 gl 530305 31 8 aboBB JL S g5
Oloys 3l s ole 4 FVC s FEVI Ol oy cloatSl s S s ol S5 Jley Joolsd 53 (5515 slgnnd Ot
o ol AW FEVI Ol ot (o= /0 08 p <o/0 ) i 5 ) 3005 3 s (6ol e (ool bl Oleys 51 i s
St (p<t /0 0V @ =4/08) CLD L 0le )3 Sl s ols 4w FVC il 15 5 (P<e/0 ) , 1= +/V\) CLD L Ol s 5
3 s ole 4w FVC SFEVIE 58 i S o Ogem S5 SVolas cpioman 35l 525 (6505 ns Solel e
5l e ols 4w FVC SFEVL 2alS 1 g ot s 8 =1 b CLD 5 Ol 3l i FVC 3FEVL ulul » Oleys

ML‘;A JZALSU.L\J::JJQQ;-WLA ou&ﬁm Pu&iCLDJJJﬁ‘;A Jt>.v_1\ ul:.m_j u:f\j"“}i')‘) QL&).}

S0 3 8ee lacd ) 58 0 ol ol S ssly Ol Db s selS S

4 Central Lung Distance (CLD) ;| aallas -l 53 \..JJ)'L;«\ eSS

ol Aol
‘6)\«43‘ B
T kst

Al .
S e

3 5 sl 05,5= )
s 0 S=Y

clpbgd Sy pgle oKD

Olginl Sy pule oSl 53 lsil 05 51

Pl Ol sy ko dgd UL (D5 o ghme oy ¥

YVOSYVAA4 il (@) e

email: aham47@yahoo.com

P

doalo

3 e FVC S FEVI cass jsediS S8 s 55506 G Ol g

oo S ealial Qi O 15523,

a0 B9y

(Cross- sectional)  AJow —  _slede aslllas S Gutosd (ol

SIA Ll s go= 0 /00 el 4 sed slded oS 3L s
et 25l g b Sl el LY (558 Sy (Sienes
T PO A I PR TP W - D W e
et e (o0 5Sile JLS3l) (ol Sl e o Ol S
03 S anzl o (§) o plel Olrlo 41 gl 500305 JoeS 0o
ol 35 b 3150 sladld sl 5 sty sl Al e s g
e bt ot d ey Lt oo e Sl VN0 s d

VFAP 13008 F oylos PO 0,9 o5l Kby psle olSiils o ity oSy alono

el Sl Ol (Sl Sl o (2150305 o]

Oblas bty il 3] aman 5 (SOl (b pe J S 158
ks Slebsy Ly Oy oS 55l il s i e
el o g s Golew e 4 (Ko oS L3l O
st 2 Ol gl 2ol e 31 STl e
Sl G 53T a3l e ay Sl s 3 s plnil S
5 Laprm (6 Sl e 1 T3l 2 sllaels
s o iy 3 S a3 sl s se s slacad b
3 o AL e 0T 1SS 5 plonil Sl O s
ool sloml AL 2l 5,8 e 13 sl Al s &S
S a3l e @Bls 03 4y S e ol ol 2i s S

l) 3}-:‘.§L5—“)[)—; OLA)J ;)I.,\_:.A‘)J QL:W_“:}IM.\JLS__"\J:}%.JU OLA)'JJ


https://tumj.tums.ac.ir/article-1-766-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-14 ]

SLlSas 5 o sole dant A

7A0/V Lo dizils il s dpelind S 555 Slass e 25
05 AT Sl e ole SO 51 S ols L 1y gl 5 sl sl
deolis )Jd:jad@tjo\g_dls@lfj 03 hdged Sl Sleys el
g 5my 3y o), aldS 5o (s el et e 5 1S
L 0leys 3l e ole w5 ole G FEVI/FVC 3FVC,FEVI . Ske
anlis 53 4 93 Olays 3l i FEVI/FVC sFVC,FEVI . Sle
FEVI/FVC sFVC,FEV] Las Gl ol 5 o Kke V Jsd s S
o315 3 anlin 5590 15 Oloys 31 o ol ans 5 G 5 Oloys 3 i
s e oLl Cdlet| pe Aok opl SIS o e 51 S
o b Oleys 31 s sle G 43 FEVI FVC 5FVC, FEVI Ol po
3 0leys 5l ey sle 4w FVC 4FEVI &S Jb> 53wl e Oy 5
3ls Lg)lzu_:ML;)LJ o8 Oleys 51 2 FVC SFEVL L aslis
SCLD bl iyl joga s 55 (p<t/evf sp<t/o) 05 a)
SFVC FEVD ol sl o sy 5, Ses slpa =L
S D e S Olas 31 ey ol 4w 5 0le 43 FEVIFVC
o= ols 33 FEVL &l iS5 CLD Oljee oy 05 S aslos Olo s
et (Pt /00 V) 3513 35y (sls sme Gobl e S

Cie Stasen Oloys 3l e ols 4w FVC &l iS5 5 CLD 0
o S Sl Il sl (<e/0)) 340 sy (6ols me (gobe]
&bl Gl Blsys Sl ey ols 4w FEVI/FVC &l i 5 CLD
G b O S5 Glae Y sdr I s s ($ols e
OLES 1, CLD Sluie 5 Olays 51 L3 FVC SFEV slie S iy

ol o 4l Jdbe 8 Jse J}J\?JAJi.)‘)J Aas e

&

0._&}:‘
ek Ll s ol slanl Gel Ol L3S Ll 5l
H)w;\.ap&.u\w;)l}ulo\@wﬁasq.tsu

ooolse ol e osls e slal Ls‘j—ff—é‘ﬂél'@';lj)‘jléi

5 e b Sl e 5 e Bl VOST Gl A i 5
OLass 53 eamed 5 lods o pas Ly 5 Jl slad SU 58
A S50 5 S gl o VL 51 Ol ys addate o g5 5 55 4l
S N o CEP G| [ H L UVE I T IS SO = PR P
CLD S (gl i ddl po 5500 Loy Lot s Sl - 5 2o 05
O 53 aS as s S il ald 55V e 1S VL Ll 2
W dndd o st W) U ColBl uld ds de (63 5es alols
Fo IS sl olaes b Ol A (6,03l AL S e
S ss Lazie 55 s, e 65 SLOAY kil 5 L
5, Shas Sl . S 18 Oleys Cow (6,8 mle YA =0 e
alt Sl Sop 0 s el sl g Sl U8 Cas S s
SFEVI Ol5e gb;,,x.:H@l&u,sﬁy\,ﬁ@ﬁl;ﬁ;\)
Fukudon-Sangyo e s el lav 55 (6 205 el 5 (5,5 o 3ILIFVC
rl_>,_}l S8 Ol 4l (sl;gl (Spiro-Andyzer st-250) Jie
A esls Jz,_ujcgw Sl 5 San bddaly 3 b s
(sl Ao s Gleartli 5 V) el 5 SPSS il 5 51 LT )
sl s sl O il (Olisabol alols 740 ol or a0 5 1 Slee
S5 Sl Leven’s test 3 Kolmo gronov-smirnov test s Sl glgnas
Ou® S eomed g Mann Withney-u L;;fidi;l; sles
Pearson correlation me@ oo Sl S Sl e o bLS
Sy S e ot O 55 51 s S sl test
I J gl s dgaie ol e adS s el say 55 Sl

'("lb}'.' CM}'/‘J..@_: Q)U)
Lyaasls
S Il (Y78 —SA/EY) F2/N) s 5550 313 o o SOla

L)t.«-v—-.'_ &U}Jﬁ Jsf).>;“»>_-dlf~.~.; ‘U:'A)J;'é S48 J\ﬁ\/?Y/V BE

JJUL_AJ};AJHA\J_HAASAS;,MlJSb@r)'\):ﬁﬁf)bcawb

Oloys 51 s ol s g obe S (Oloy 31 i FVCFEVL Hlre Sl el 5 0pefiles dmslis 1V —J g

b a Slays 51 e sle 4w Slays 5l e sbe S Oleys 5l 43 BT
Sore S oS Shoxe Bl oS Shore 1= oSk
<e/ond NS YV \IVE VY VAN Y VIAS FEV:
<opes NS s VIAY e \/AA e Y Fve
NS NS s Ay A Y 0 AT FEV//FVC

NS=Not Significant .0l > 1 ey ol 4w 5 13 (5ol smo da.d boBleys 3l e ole s 3 (ols one éa,a a

IYAS jo0 0 F oj[wﬁ D 0y90 ‘u'/)p' 5 f}lc oLy S oS il dalxo


https://tumj.tums.ac.ir/article-1-766-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-14 ]

q Ameri A. et al

CLD LAk 5 Oloys 51 J3 FVC,FEVL plul p Olieg O jw ol 5 2250, Oleys 5l oo 4w FVC,FEV; pslae PSSP P UK SP PR P S PR

Sols s ch.a GSE) 3, lkku! glas B
Ve A4 LAY
o/ /00 -/
ey NE P
e Y /a8
o/ee) UAkd AR}
e oY Py

(i) kS (8 Sy (gla e

(1) sly pize
Oleys 5l im FEV, 8loys 51w ole 4w FEV;
CLD
<ol lads
Oleys 51 g FVC bau); 31 g sl awFVC

CLD

<ol lads

Olays 31 ey sle 4w FVC =+/84 (Olays 31 iy FVC) +4/Y4 CLD ++/8Y (R square=+/A\) -b (3lo > 3 g ol 4w FEV| =+/4% (Ole,s 51 iy FEV) +4/Y CLD ++/#A (R square=:/A%) -a

b b s pSesll a 5L OT Sl 6l 4 1z S bsls s
Sl gl anls 55 ASL il falS ST il e Sl
et Sl e e (Ko Gl gl el 5 e
5 5 e 3,13 3525 CLD 1531 LFVC SFEVIE &l 1ot Ol e
o Sy Slgamem Dl Olgee L3L 25 CLD Olgee o ,a oS
ol dials Sl 0lays S s Ay o Olas 1 e ole
Gk (Wil s S Slapamm 8l psgde 4 Dl ess (Rl
WS VR t%lj 4=, == CLD ol=3l L Bornstein (glaasl
L gilse il 55 oa ol andlln slaasil 5 Al o il53l sl 3 s,
2 A 3 el Bl s e I L oS Al el
g 3 G ol 3 A e I e Sl SSolse
Sl 5l G slapa Jals 5 CLD LSl 5l oS
O o OF ool (il 2,008 5 o 8 oalizal o 05 5
S ] 3 53l Ol 4 Bloss 3l oy s Sleaz
Gl ) b O5en S5 0l slgd sldse 2 5 MS0s b
S ool ;S5 a3V (AaL e CLD Ol 5 25 45l slap
g3 A GNLR Hadoms o po ol eddslgiy Js 5 0
anllas Cudstome At Sla 5 50 bl B8 Ll 51
Sleslin by ol 5 sl esgde 53 4 e O PRV SO P
slgdiy I AL o o — 593 rljf}:.w”.as “f pde SslCT
Syd a5 4SS ol 4 gl Sl 3 53 8 s

References

1. Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M,
Fisher ER, et al. Twenty-year follow-up of a randomized trial
comparing total mastectomy, lumpectomy, and lumpectomy
plus irradiation for the treatment of invasive breast cancer. N
Engl J Med 2002; 347: 1233-41.

VIAE 90,05 F 0ylas s PO 0,90 (i oK sl olStily o 55 oaCiils aloeo

il Tl s S s s e il Bk s
1S s el (slacs s Il sl sl Ol
s (Ventilation perfusion scan) Sl s> -4 55 Sl cayy osles
3T s Jal s> (Lung scintigraphy) s, 515 o
3 es Slaces Gas 2Pl &S A pasie Sl aalll
ol s la el pl &S il o3 S350 FVC S FEV) Juld (655
Soll Jls mmn 2l Oleys Sl S a4y ol Olays Sl ey sbe S
Lo el ol 95 m Olaays 51 e ols an Jg sl 03,55 iy
Ly G laasl alie Lo @ .ol 63 S 1y ls sxe (g bl 2alS
3 ey ain S len YO s S w5 s 0lalis LUND anlllas 5
o=l a8 ol 51 e Ll 550 03 SO (6 s FVC, FEVL (e Ola s
SalS LT Ol 350 0 (5,8 o311 Oloys 3l o ole aw Ls el 5L
(TLCO) &5 Y (glaallas 3 axdl 35 03 S 1y (bl Sls sime
oo 5 516 Transfer factor of Lung for Carbon Mono Oxide
Capacity (TLC) Total Lung pioees 5 4, 55 b3 sl 1,8
ol 3 a0 5 Jsl atn 53 & la, gSB ul aS 5 e (g So3lll 50
3 g ols dm S FEVIFVC 000,80 ey Jls s 58S 0 s
OLi g sb 50 () 45 ool 035 ol Olis & Cod (gl 52305
O Lol asil 2l Olays 31 ay ole 4 FEVI 4 S cdas
4y ol Ol s Slay e Sl 03,58 035 FEVIFVC

s iS5 5dime amsl 5lam 45 3,8 ol Ol el 4l Ll s

Recht A, Silver B, Schnitt S, Connolly J, Hellman S, Harris JR.
Breast relapse following primary radiation therapy for early breast
cancer. . Classification, frequency and salvage. Int J Radiat Oncol
Biol Phys 1985; 11: 1271-6.

Hoebers FJ, Borger JH, Hart AA, Peterse JL, Th EJ, Lebesque JV.
Primary axillary radiotherapy as axillary treatment in breast-


https://tumj.tums.ac.ir/article-1-766-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-14 ]

The relationship of central lung distance with pulmonary function tests in breast cancer radiotherapy Ve

conserving therapy for patients with breast carcinoma and
clinically negative axillary lymph nodes. Cancer 2000; 88:
1633-42.

Zurrida S, Orecchia R, Galimberti V, Luini A, Giannetti I,
Ballardini B, et al. Axillary radiotherapy instead of axillary
dissection: a randomized trial. Italian Oncological Senology
Group. Ann Surg Oncol 2002; 9: 156-60.

Abratt RP, Morgan GW, Silvestri G, Willcox P. Pulmonary
complications of radiation therapy. Clin Chest Med 2004; 25:
167-77.

Sacco M, Murgante F, Attanasio S, Fossaceca R, Brambilla M,
Krengli M, et al. Breast cancer: high resolution CT in
association with spirometric tests in the assessment of post-
radiation pulmonary fibrosis. Radiol Med 2005; 110: 156-69.

Tokatli F, Kaya M, Kocak Z, Ture M, Mert S, Unlu E, et al.
The potential cardioprotective effects of amifostine in
irradiated rats. Int J Radiat Oncol Biol Phys 2004; 58: 1228-34.

Botterman J, Tasson J, Schelstracte K, Pauwels R, Van der
Stracten M, De Schryver A. Scintigraphic, spirometric, and
roentgenologic effects of radiotherapy on normal lung tissue.
Short-term observations in 14 consecutive patients with breast
cancer. Chest 1990; 97: 97-102.

[No authors listed]. Standardized lung function testing. Report
working party. Bull Eur Physiopathol Respir 1983; 19: 1-95.

11.

12.

13.

14.

15.

Cho BC, Hurkmans CW, Damen EM, Zijp LJ, Mijnheer BJ.
Intensity modulated versus non-intensity modulated radiotherapy in
the treatment of the left breast and upper internal mammary lymph
node chain: a comparative planning study. Radiother Oncol 2002;
62: 127-36.

Gonzalez SA, Bautista RD, Ruiz HG. Incidence of pulmonary
scintigraphic change in woman irradiated for breast cancer. Reu Esp
Med Nucl 2003; 22: 395-402.

Yiiksel D, Siirenkok S, Ilgan S, Oztiirk E, Pak Y. The effects of

tangential radiotherapy on lung clearance in breast cancer patients.
Radiother Oncol 2005; 77: 262-6.

Lund MB, Myhre KI, Melsom H, Johansen B. The effect on
pulmonary function of tangential field technique in radiotherapy for
carcinoma of the breast. Br J Radiol 1991; 64: 520-3.

Lind PA, Rosfors S, Wennberg B, Glas U, Bevegard S, Fornander
T. Pulmonary function following adjuvant chemotherapy and
radiotherapy for breast cancer and the issue of three-dimensional
treatment planning. Radiother Oncol 1998; 49: 245-54.

Bornstein BA, Cheng CW, Rhodes LM, Rashid H, Stomper PC,
Siddon RL, et al. Can simulation measurements be used to predict

the irradiated lung volume in the tangential fields in patients treated
for breast cancer? Int J Radiat Oncol Biol Phys 1990; 18: 181-7.

VAP yat s F 0las o B0 0,00 4 yld iy gl olCiils o iy 0l alreo


https://tumj.tums.ac.ir/article-1-766-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-14 ]

Tehran University Medical Journal; Vol. 65, No. 6, Sep 2007: 7-11

The relationship of central lung distance with pulmonary function tests

Ameri A"
Ansari J!
Mokhtari M?
Chehrei A®

1- Department of Radiotherapy
2-Department of Internal Medicine

Shahid Beheshti University of
Medical Science

3- Department of Pathology of
Isfahan. University of Medical
Science.

*Corresponding author: Imam Hossein
Hospital, Shahid Madani Ave., Tehran.
Tel: +98-21-77567999

email: aham47@yahoo.com

in breast cancer radiotherapy

Abstract

Background: Depending on the lung volume in radiotherapy fields, breast cancer
radiotherapy has documented side effects on pulmonary function, which can be
determined by pulmonary function tests. Central lung distance (CLD), the distance
from the chest wall to the edge of the field at the central axis, is an indicator of lung
volume within the radiotherapy fields. In this study, we aim to detect the relationship
between CLD and pulmonary function tests.

Methods: In this study we included 50 patients with breast cancer receiving
postoperative adjuvant radiotherapy at Imam Hossein Hospital, Tehran, Iran. The
patients received radiotherapy with a total dose of 4800-5000 cGy. For all patients, the
central lung distances were measured using simulation of tangential fields, in addition
to determination of pulmonary function, including force vital capacity (FVC) and
forced expiratory volume in 1 s (FEV1) determined before radiotherapy, one month
and three months after radiotherapy.

Results: There is no significant statistical difference between the FEV1 and FVC
values before radiotherapy and those measured one month after radiotherapy;
however there was a significant statistical decrease in the FEV1 and FVC before
radiotherapy and those measured three months after radiotherapy (P<0.001 and
P<0.006, respectively). There is a positive statistical correlation between the change in
the FEV1 three months after therapy and the CLD (r=0.71, p<0.01) and that of the FVC
three months after therapy and the CLD (r=0.59, p<0.01). Linear regression for the
prediction of FEV1 and FVC three months after radiotherapy was designed according
to the CLD, FEV1 and FVC values before radiotherapy.

Conclusions: Three months after breast radiotherapy, the FEV1 and FVC values
decrease, and the CLD is a proper predictor of these changes.

Keywords: Breast cancer, radiotherapy, central lung distance, pulmonary function
test.
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