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Abstract: In order to assess the pulmonary manifestations of Sjogren’s syndrome
(SS), pulmonary function and radiological findings were evaluated in 82 patients with
primary SS (pSS), 14 patients with secondary SS and rheumatoid arthritis (SS+RA), and
26 patients with rheumatoid arthritis without SS (RA). The most common functional
abnormalities were small-airway disturbances in all 3 groups: 54.9% in pSS, 28.6% in SS
+RA, and 15.4% in RA. Restrictive and obstructive ventilatory disturbances appeared less
frequently in all groups. The incidence of restrictive ventilatory disturbance was 6.19% in
PSS, 7.1% in SS+RA, and 3.8% in RA, and that of obstructive ventilatory disturbance was
6.1% in pSS, 14.3% in SS+RA, and 15.4% in RA. The lung diffusion factor for carbon
monoxide (DLco) was decreased in pSS (49%), in SS+RA (43%), and in RA (42%). The
incidence of small-airway disturbances was signifiantly higher in SS than that in RA (p<
0.0D).

The incidence of radiographic changes in each group was as follows ; interstitial changes,
14.6% in pSS, 14.3% in SS+RA, and 42.3% in RA ; bronchiolitic changes, 11.0% in pSS,
14.3% in SS+RA, and 15.4% in RA ; pleurisy, 8.5% in pSS, 21.4% in SS+RA, and 15.4%
in RA ; and lymphnode lesions, 2.49% in pSS, 7.1% in SS+RA, and 3.8% in RA. The
incidence of interstitial changes was significantly higher in RA than those in SS or SS+RA
(p<0.0D.

Moreover, a 3-year longitudinal evaluation of pulmonary involvement was performed in
24 patients with pSS. 9%DLco decreased in 4 patients, and total lung capacity (TLC) and
functional residual capacity (FRC) decreased in 2 patients during follow-up.

In conclusion, small-airway disturbances were the most common functional abnormal-
ities in pSS. Remarkable reductions in %DLco, TLC and FRC during follow-up suggest the
progression in interstitial lesions in the course of pSS.

Index Terms

pulmonary function, pulmonary radiological changes, rheumatoid arthritis, Sjogren’s
syndrome



(104) I

M
o

e

FEFRt > = — 7 v VAR (SS)13, iRtk &
OERRIER 2T LT 5 HORERAETH . SSD
R, FENRERCERBICRE IS A5 WIRCDH
50, B, KB, MEOLLLT, #HEBRCLITEDD
RABEZERIABRTWS, ZORBBERELE LT,
kR, B R, BIOL&5E - TERETOL 0N
Z\u. 0E Y, AERF CEREYETHEAOHEE IR
55 %", FFRESE1L 9.3 %2, IMPRSEREE T 9~75 %9 &
ha. ChbD#EERERD bR HRER, CD4ABMT
) vV ABRROBNEEAOBEI X o THRET BN, B
SS TORFRBEEEL, EKEORE L L TKERRIE
KELR, [BOHKER, BIOKEBEMEDITHE,
TREOREL L THIEZRL~D Y v HREBHEC X
HEAEMMKIEZRNEFT OB Lrl, Chbof
WAREEN SS ICEABED L DBEDONTIE, WERIE
HOKWIEIN TS, 2 TEHEEEIL, SS L%
My = — 27 v VR, I OEMEEY v <=5+ RA)
D 3BTRS B L, SS OREREEE O\
THRH Lo THET 5.

Fio, SS 1T, BUEKEMEERETHY, ToOPRFES
LBEHICRRT SO LHERERS. LiL, SS ORR
SeRE Sz B3 % BB TR X h B p%88-19 $R3E
PEE LB IR E A EERI TV, F
ZTHEEEE, SS OFRBREE L ERNICHEL -
DTEHETHET 5.

X & & FHIE

il

1 W%

SRIE, 199341 A5 1996 4F 12 B oIS B RIT
ERAFE 1 AR ONREZZ L SS HESESI 82 fi &
RA w&bT 2Rk = — 7 v VEERFE(SS+RA) 14
BlThs. Fio, SARIXSS AP L\ RA B3 26 41
BRI, ThDORREMBOFR LM% Table 1 i
AL 8, v=—VVIERHOZKHIIEEE S =
— 7V VIERAEN RO ZEIELE979D, RA OZH
7 A9 A Y v <FELS(ARA)BETZ Wi #(1987)19
ZHL - 7.

2. BREHH
1) HRigeE

BFRA1 r 2 — % FUDAC 50(7 7 # BF 450

RAVWCCFRERRELERL, RARFC7e —RY a—

AERAHH LT, UTFRRT AT 2 — 22 BH L.
2D T7 A= 2L, HEELROVO, 1HEREEV,,
%), FEE®D 50 %IEHEEO ARV 50), MiEED
BB D 25 BIFHEF OB ATEC 25), IOV 50V
25 CH5. ‘

MERESEEREEL, ZhbD T A —2nbHU T4
OREHE L. ok, TOL5EIE, HHEEDO R
L2 #E L Owens et al.'?, & = — 7V ViEEHO
IR BEBERE 22 2 8 5) L 7= Papathanasiou et al. 923\
7cd DTHY, American Thoracic Society 7 & 2 HELE
LT3,

a. WERMERESE | %VC H 80 %RHET, FEV,,%23 70
%Ll E.

b. BAZEMRESE | %VC 2280 LLET, FEV,,%2370 %
K.

c. HIGERESE : V50,V 25 233 LIk, 220V 25 2%
HHED 60 %K T, Ladb%VC & FEV, B IEH.

7o, FREEREE R, CO ¥ AR HWE—RRET
DLco %Z3RD CTFHRIERR 3T 5 H(%DLco) #HH L, L
ToORRCSEL .

d. MHkEEERESE © %DLco A3 75 %K.
2) E&ZH

FEf B L v b 7 v BOEHS & AIEE) & X OV
CT B (E#, 5 XD EE U CESBE CT) » £k
Liz. v v b X VTR CORER, LTo4HEAK
DUVTHRE L.

a. MERZE  honeycomb REFE I & D % Fim Ik
SR

b. KERE | KRBLRE, 5\ trim line .

c. MBYRE | BEDREGSHBS W isEo 0 &0
. BIKOREE s & DRSO R.

d. V) VASERE B PRT Y v oo fioEX.
B CT B3, LEOHEROWTHER L.
3) FERBSAE DIREFHIZEAL

SS B3 24 FlicoT, 1993 5 & 1996 - 2 [EIfifi
TRERRE & TS EZBIE L, 3EMORIHELLBE
Lic. 2% b, %DLco, £fiK&E(TLO), BiENESE
(FRC), X UEKERV)ZERRICHIE L.
4) BKEZMER

BSESMER(TBLB) 1, WRESAEREENFE T,
EHRIZ D B B TR E RS bh b BEH, Bk
HRBIE ORI 5 FICER L.
3. HERTEFRILIE



¥ x — 7V AEREEOWHRAMEEE & FTESTR | IS X URERET

SS, SS+RA, BXO'RA O 3B TOHE AT A — 4
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EHHEEE, SS, SS+RA, ¥LO'RA © 3 BRI COMRER
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L O'RV OREFZE IO\ TIE, 1993 SERE D HIEE &
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PREERECE O & T 2 — 2 OFHIEIRFY
ELEERERRE THRINL, ARBABEILS WK & L.

Table 1. Profiles of patients with primary Sjogren’s
syndrome (SS), secondary Sjogren’s syn-
drome with rheumatoid arthritis (SS+
RA), and rheumatoid arthritis (RA)

Age Sex
Group (mean+SE) F/MD
(yrs)
SS 58+1.2 78/4
SS+RA 554+2.3 14/0
RA 561+2.8 19/7**

**:p<0.01 (RA vs. SS and SS+RA)
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1. BEER

SRR, SS 23 30 B 79 B (FH 58+1.2 #%), SS+
RA 2338 @b 70 B (P 55+2.3 5%), RA 7326 8ih
b 76 RCFE56E2.8 ) TH D, SBEEMILENR i
7o MEEZ, SS T ML 78 B, A% 4 6l SS+RA
TREFIPLHE, RA TR 196, BENTHTD
o 7o, RABEZ, SSH R X O'SS+RA Bl U CHEMMN
BHEIZL D - 7= (Table 1).

2. FPRIRERRE & IR AERE
1D WERigEaE

%VC:  SSE #105.3+1.5, SS+ RA B 21108.1+
4.5, RAB¥23107.0+3.1 TH Y, 3 FEIcE et -1z
(Table 2).

FEV.,% : SS#4381.4+0.6, SS+RA M 76.7+
2.1, RAFENRT7.6£1.4THY, 3FMENISI
(Table 2).

V50 : SS R 65.9+1.8(1/s), SS+RA BEA55.64

Table 2. Values of %VC, FEV,,%, V50, V25, V50/V25 and %DLc, in patients with primary Sjogren’s
syndrome (SS), secondary Sjégren’s syndrome with rheumatoid arthritis (S8S+RA), and

rheumatoid arthritis (RA)

Group %VC FEV,,% V50 (1/s) V25 (1/s) V50/V25 %DLco
SS (n=82) 105.3+1.5  81.4+0.6 65.9+1.8 48.4+1.8 3.6+0.1 74.6+1.5
SS+RA (n=14) 108.14+4.5  76.7+2.1 55.6+4.5 43.6+4.7 3.440.3 74.845.2
RA (n=26) 107.0+£3.1  77.6+1.4 58.5+4.1 39.0%4.9 3.4%+0.3 81.3+3.8

Mean values=*standard error

Table 3. The incidence of each respiratory disturbance in patients with primary
Sjégren’s syndrome (SS), secondary Sjégren’s syndrome (SS-+RA), and

rheumatoid arthritis (RA)

Grou Restrictive Obstructive Small-airway
P ventilatory disturbances ventilatory disturbances disturbances
SS (n=82) 5 (6.1%) 5 (6.1%) 45 (54.9%)
SS+RA (n=14) 1 (7.1%) 2 (14.3%) 4 (28.6%) =
RA (n=26) 1 (3.8%) 4 (15.4%) 4 (15.4%)—)
#+ 1 p<0.01

Table 4. The incidences of each radiographic changes in patients with primary Sjogren’s syndrome (SS),
secondary Sjégren’s syndrome with RA (§S+RA), and rheumatoid arthritis (RA)

Interstitial Bronchiolitic X Lymphonodal Without any
Group Pleurisy .

changes changes lesions changes
SS (n=82) 12 (14.6%) 9 (11.0%) 7 (8.5%) 2 (2.4%) 52 (63.4%)
SS+RA (n=14) 2 (14.3%) 2 (14.3%) 3 (21.4%) 1 (7.1%) 6 (42.9%)
RA (n=26) 11 (42.3%)** 4 (15.4%) 6 (23.1%) 1 (3.8%) 4 (15.4%)**

**:p<0.01 (RA vs. SS and SS-+RA)
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4.5, RABEMNGS8.514.1THbh, IEHMCENRI T
(Table 2).

V 25 : SS BEA348.4+1.8(1/s), SS+RA B4 43.6+
4.7, RAFEN39.0+4.9TH Y, 3FHHECENR T
(Table 2).

V50,V 25:SSEP3.6£0.1(1/s), SS+RAFERN
3.440.3, RABEMN3.430.3THY, 3 HMcENeh
- 7z(Table 2).

2) RsREEE

SS BE D IR EERERESE ¢ 82 Fdh 55 #1(67.1 B A
bivie. £ OWNRITHREREE 2 5 41(6.1 %), FZERE
ER5H1(6.1 %), 3 X OIS EREE D 45 F1(54.9 %) T
bHb, MREEEIBLEE GD7(Table 3).

SS+RA B O RERERES | 14 #15R 7 £1(50.0 %)
BdbhTc. FORFUTHEEREE N 1 4107.1 %), FA%E
HEEN2FAA4.3%)F I OMIEEEL 461028.6
%)THH, MKEEEI BYHE LD (Table 3).

RAFEDOFHBAEREE | 26 B 9 F1(34.6 %) B
b, ZONFRIHREREED 161(3.8 %), PAZEMERE
ER4PI(15.4 %) B L OMKEREED 4 61(15.4 %) T
- 7-(Table 3).
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RA B 3 BRI EN b » o, — T, MISEEEDHE
BHE1}, RABCHLTSSHTARKRE» LD, SS
BEL SSHRABE DM, BSLUSSHRAF L RARL
DRI IEZED T o T
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9%DLco 1%, SSEEA 74.6+1.5, SS+RA B 74.8+
5.2, KX O'RARBENSL.3£3.8THH, 3BERENL
Ay f=(Table 2).

2) FiihEREEEE

[ibhERREREE vy, SS B 82 Flh 40 B1(49 %), SS+
RA £ 14 61 7 6 #1(43 %), RA B 26 1 11 142 %)
S b, & OfhEEREE O HEHE b, 3 # M
%if;ﬁ‘.?}\o 7.

4. BEERZE

SS # : 82 4l 30 B1(36.6 %) A MBI L v b ¥ v
%55 LB CT QU BREFT R AR Lic. ZToOHRIE,
FVERZED 12 B1(14.6 %), KERZE 9 #1(11.0 %),
HIMERRZE DY 7 B1(8.5 %), V v < HHRZEH 2 B1(2.4 %) T
# - 7-(Table 4).
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SS+RA B 14 B 8 BIGB7.1 %) RO REFR
R L. TOWFRIE, HEREN261014.3 %), K&
FREEH 2 B1(14.3 %), BBDRZEL 3 41(21.4 %), V v/
FRED 1 H1(7.1 %) Th - 7=(Table 4.

RA B : 26 Birh 22 41(84.6 %) D3REIE D REFT B &R
Liz. Z0RRE, MEREN 1161(42.3 %), SERE
D ABI5.4 %), BERZED 6 61(23.1 %), ¥ v HiK
MR 141(3.8%)TH-7=(Table 4).

DE D, ERTORETROMBSEL, SSH L SS
+RABICIELCRABCTERCRHEE CH - 123, SS
FEL SSHRA B L OMEBICITZEN oo e, Hrig, H
BREDOHBEBE T, SSHFHE SSHRAFELTRA
BTERCEM -, SSHEEE SSH+RA # & o mEEM
CXEN b - 1.

5. FEBERE DREREVZL
1) %DLco

9%DLco 1%, 1993 £ER:AY76.7+3.5, 1996 £ER:A% 73.3
+3.3ThHY, IEMIEE/H 8D z(Table 5).

%DLco D& THICT5 R 1x, 1993 £ERFI 1L SS B
24 Bk 11 B (45.8 %) D3ZHU L TH Y, FkEEREES

Table 5. The data of %DLc, at 1993 and 1996 in the
24 patients with primary Sjogren’s syn-

drome
Pt. Age %DLco
sex _—
No. (yrs) 1993 1996
1 62 M 77.2 65.8*
2 68 F 84.4 88.6
3 55 F 69.2 65.7
4 62 F 82.7 86.5
5 67 F 82.3 65.2*
6 64 F 77.6 78.4
7 58 F 69.5 68.2
8 51 F 93.6 88.9
9 56 F 67.4 72.8
10 72 F 66.5 71.3
11 61 F 73.3 75.8
12 68 F 73.5 76.8
13 58 F 124.8 100.7
14 73 F 35.4 29.3
15 72 F 90.0 63.9*
16 64 F 75.4 75.8
17 58 F 65.0 72.5
18 54 F 84.5 83.5
19 61 F 91.4 99.1
20 65 F 62.2 59.7
21 51 F 103.0 94.3
22 40 F 75.2 59.7*
23 57 F 65.5 70.0
24 74 F 53.1 45.8

*: a case which DL¢, decreased among 3 years.
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LR Shic. B5 13004 4 BIGEGIES 1, 5, 15, %
L 00 22) 43, 1996 4ERFIZ 9% DLco A3 75 RiIE T L Cds
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1993 4RI 9% DLco 43 75 KT & - - fESI 11 Bl 2 Bl
¥, 1996 FERFIZIL 75 Ll E O IEEE NI izE L Tu i,
UL, ZoZ{bix, REELRE»SIEFRETRAER
LT ES, FELI V27w, 2% D, 3EOKE
©%DLco BNEBIET LA fE Ik 13 B0 4 flic FE7E
L2, %DLco KEBEDHELT LIEMIT 1 Fl LT
FELixhotz.

2) fi&®E .

TLC 1% 1993 485 23 4.140.2(0), 1996 4ERE 43 4.1+
0.2, FRC %1993 £EBE232.440.2(0), 1996 4EKsH32.4
+0.2, RV (% 1993 4ERsA3 1.7+0.1(0), 1996 4EREA3 1.7
0.1 ThHy, WThd IEHTENL 7tdr - 7 (Table
6).

HRMEEEE L, 1993 FERFIC 2SS B 24 Bl b 5 41
(20.8 %) FEGIZE 2, 10, 14, 22, B X U 24)TRD S
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iz, Zo 54k 2 GIGEFIES 14 & 22)Tix, TLC,
FRC, X O°'RV 131993 FRFICE L C 1996 FERFICHEE
A Lic. o 2 BIGEBIES 14 & 22)1%, 1993 4ERF
bRy v b VBIEEBERENED bR T\, &
D X 512 SS BE MK E S ETHE T 5 EFN
FELTWZ RS,

—77, 1993 FRFICHRMBEE T E S ad -7 19 Flo
Fizid, TLC, FRC 8 X 'RV 2 3 EMTHEEIFEA L
T FEBNIAFFE LT s o T,

6. SS o TBLB ##&PT R

FRRERE CRSERES, * X OREES - HER
BEERL 58D SS 1z TBLB 2#Ei L. 5 Fl&pih
) v BCRMR M R E M B AR (LIP) R &R U Tz,
DE D, MECHMELE EERERE, KRISETLZ0R
iy v EROERLRD b, &k, Fig. 11
3, KRMSESZREO ) v~ EaeR L.

Table 6. The data of total lung capacity (TLC), functional residual capacity
(FRO) and residual volume (RV) at 1993 and 1996 in the 24 patients with

primary Sjogren’s syndrome

Pt.  Age TLC (D) FRC (D RV (D
sex

No. (yrs) 1993 1996 1993 1996 1993 1996
1 62 M 6.70 6.48 5.19 4.93 3.15 2.82
2% 68 F 3.52 3.45 2.25 . 2.15 1.1 1.49
3 55 F 3.38 3.70 1.49 1.78 1.14 1.51
4 62 F 4.79 4.88 3.18 2.97 1.99 2.07
5 67 F 3.81 4.16 2.75 2.73 1.76 2.06
6 64 F 3.57 3.54 2.19 1.88 1.15 1.14
758 F 4.19 4.66 2.16 3.00 1.54 1.87
8 51 F 4.88 4.38 3.05 2.82 2.09 1.72
9 56 F 4.21 4.03 1.99 2.02 1.34 1.16
105 72 F 2.76 2.79 1.72 1.53 1.40 1.20
1 6l F 3.09 3.27 1.58 1.95 1.13 1.31
12 68 F 3.45 3.35 2.37 2.05 1.63 1.44
13 58 F 4.77 5.03 3.17 3.18 2.05 2.24
4* 73 F 3.44 2.50 1.96 1.36 1.60 1.05
15 72 F 4.20 4.16 2.30 2.54 1.59 1.67
160 64 F 4.98 4.67 2.72 2.54 2.13 1.83
17 58 F 3.39 3.72 1.96 2.50 1.27 1.76
18 54 F 6.40 6.79 3.04 3.78 2.87 2.91
19 6l F 4.5 4.61 2.23 2.37 1.72 1.93
20 65 F 4.04 4.24 2.78 2.61 1.74 1.63
21 51 F 3.96 3.86 1.58 1.61 1.19 1.33
2% 40 F 3.78 2.40 2.28 1.45 1.30 0.95
23 57 F 4.28 4.70 2.49 2.44 1.54 1.63
2u4* T4 F 2.78 2.52 1.39 1.27 1.09 1.02

*: a case with restrictive ventilatory disturbances.
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Fig. 1. A peribronchial lymphocytic follicle of terminal bronchi in

patient with Sjogren’s syndrome.
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Hb, SEOBBELEAETHS. 0% D, SS OFREE
BER, MKEEENRSEHETHY, EFO 22~56
RIRDORB ENZ LS.
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al®%, SS40#1& SS+RA 26 B> EEE 2B L,
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RA @, b BB OMRE & Rffic, B O%
BT » o MRMEEE LR EEEE LR T L EhTWw 5.
Radoux et. al.®i, WEEEEEES RA B3 30 Gl L
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2d, Zo 15460, HKEBEED 15 FIc L R
R, FEWRER, TFERIn & oAU RE Y ER A0
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1, WTERhBEAD 40 %L ETY%DLeo 2MET LTk
b, FREREREE & W REE T AH LT e, L
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et. al?@%, SS20Bl& =k = — 7 v v EEREE 20 6
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W hb., SSOMEMMERDS, 4EO TBLB T4 b
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R85 DT, small airway BNEMCEEILLZ 3D D
DELEHREL B, ZoOMELSEIOREXHES
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L, SS B, WREEEY » MK EREE SHE
HZbi, DWTHEMMERC X % & Bhh b HRmE
ER L O BEEESHET 2 0B bh 5. §
ABLX 5K, SEIOKF TS, MKERBEICY v
AR D bh, FRFFCHECD Y v REE R
EhTw5b. Licdis T, SEOBEDND, SS T, EH
R EREFE PHISERE M T, BE S ARCER
5D ELHAZINS.

3. Eg2H

4Bl R TLL, FIRESHEREE o ISR 23 SS, SS+
RA, ¥ XO'RA @ 3EERICEN LD o 11T d 2 b b
T, EERORETROHBEMEEILSS 35X 0SS+RA i©
HLTCRABECTHARECRHEE Tho 7. Bz, MER
EOHMBBEE, SSHIOSSHRA KL L TRA B
TEBRE» - .

EERLPIC X B E,SS EZ KM = — 7V VIERRY
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