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TSPV PRI 98 S8 DR O SPEREICBE S 2 HR AT

w®A E O OBX OB & AR B —F
M oxeR W Er OB LA SR e

Bt IPF/UIP Z SR M REIEMMA (IPs) WWERCHENEHT 205, ZOMEBIC & 21
BEMRORMREL X7 LS5 I EXHISNTWS, Uk L7xh s BEMRE OB DR L &
MR (DRENE A Y2 D WD T OSRE 13D,

Fik 0 1994 500 5 2006 £ D 12 FERE O YBEMREE ¥ > 5 —I2 BT B MK OFHHED 67 1
EHE S, o 1240 wonT, MEMEMA OB, FINEMN, THHE, MEeoaEEDS
B EIZBH L T retrospective [Z#RE L 7=,

fhoe . ERMEET CTOFMOENIX, MRV 47 61 (PF 3041, non-IPF 17 #), REIEMEMAD
4% 2081 (IPF 8, non-IPF 12fl) Th o7z, MiEOSMMEIII 28] 29%) TBI Y, Mot
7 2 BEMIITEEYIER | B, FEIEMRs 3 2 Maless TS 1 WJT Hotz, MIRHEEL 72 2535
BEEEN E DI IPF/UIP TH Y, MM EOSEE X IPF FHFSED 5.3% Th-72. —7H,
IPF/UIP L‘,L%ODFE‘?I’E’%%“C‘@W%@%‘&%%Li SN ol MiRAMEERIIEEEDE
T22HlE Y EHEZNEFN 12, 2 HTHET L.

¥Eam o IPF/UIP EEBNI T M EL & - TRIEEENH D, FOTFRIZDLOTIRETHS
728, ZOHELETHITEHERDS 2, HRELZSHICBWIKEENEETH 5,

Acute Exacerbation of Idiopathic Interstitial Pneumonias
Following Surgical Lung Operations

Sakamoto S!, Miyamoto A!, Takaya H!, Kishi K!, Tuboi E!,
Kohno T?, Fujii T3 and Yoshimura K!

!Department of Respiratory Medicine
tDepartment of Thoracic Surgery
3Department of Pathology, Toranomon Hospital, Tokyo, Japan

Background : Idiopathic interstitial pneumonias (IIPs) are frequently associated with lung cancer.
In this regard, indication for surgery including lung biopsy needs to be carefully assessed by thorough
evaluation for pulmonary function and possibility of developing acute exacerbation after surgery. Since
the occurrence of acute exacerbation following surgical operation remains largely unreported, we analyzed
the incidence, clinical features and prognosis of these conditions.

Subjects and Methods : We conducted a retorospective study of consecutive patients who underwent
lung surgery to operate lung cancer or to establish a diagnosis of diffuse lung disease during the period
from 1994 to 2006. Patients who developed an acute exacerbation following lung operation were
assessed carefully for clinical data, surgical time, anesthesia data, histological diagnosis, HRCT images
and clinical features of the acute exacerbation.

Results : Sixty seven consecutive patients (male: 55, female: 12) with interstitial pneumonia who
underwent a surgical lung operation were analyzed. The purposes of operation were lobectomy for lung
cancer in 47 patients (IPF : 30, non-IPF 17), and lung biopsy for diffuse lung disease in 20 (IPF 8, non-
IPF 12). Two patients with idiopathic pulmonary fibrosis (2.9% in total) developed acute exacerbation
4 to 6 days after the lung operation. One patient was performed lobectomy for lung caner, and the other
was done biopsy for interstitial pneumonia. The former received 100% oxygen ventilation for long time
and the latter had long operation time and high activity of interstitial pneumonia before the operation.
At the acute exacerbation, the extent of parenchymal involvement on HRCT images was greater on the
non-operated side than the operated side. For acute exacerbation, corticosteroid pulse therapy followed
by maintenance corticosteroid administration (0.5-1.0 mg/kg) were conducted in both cases. These
patients also received a low dose of cyclosporine A (100-150 mg/day). However, both patients died of
respiratory failure 12 and 82 days after the onset of acute exacerbation, respectively.

Conclusion : It is essential to be aware of the possibility of developing acute exacerbation of
interstitial pneumonia following lung operation, because the prognosis of these conditions is very poor.
Interoperative respiratory management such as high oxygen concentration and mechanical ventilation are
likely possible etiologic factors. Therefore, lung-protected mechanical ventilation under appropriate
anesthesia is required for IPF patients.
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B SRR HEE (IPF) B PBEFREDKRBTH D
23, BhTh [—» HUARNOBRATH 2 U E AMD
B O HIR & S PR RS, (RRRRIEDEE] L E
FHINDZOAMMER, BEEDME BRI iNE
ThH 51719, IPF/UIP 2 &Rt E B R (TPs)
WERICIESEHEL, & S5ICFOMBICE S EE
HHADARBEELX LIS ZEBHoNTW
22419 U L3 s, FTEMERTR ORERBE M &
SHEEORER SIZ oW TOImE DRV,

SE], YRRk v ¥ —I2B ) B EEMMRDF
MHEFNC DWT, MEMMAOHBE, TER, F
A, Miho—EHKE, MikORMEBEEOHRE T
DF g EwCBEL TRET L7z,

R EFHE

1994 57 & 2006 FE D 12 [/ T 0 BReEkas & >~
F—Z BT % EIE MK OFMARES 67 B (B 55
B, ol 1260 B2XRE LT, MEMEMEOHBI,
FHTERY, WRIAHEEE, ML, TR, R
%, B, M OBIRIMESRS T (PaO,), —EH#

PR IR BE OWR O BHEEC B 5 BIRAIRES

&, A7 oA FREDHE, WEOIMEBOEE
RECELUTRE U, MR AMEEELESI
DWW, Z DERRER, BFERIR, THIC DV T retrospec-
tive ICBRET BT > 7z,

w R

25T COFMO BHiL, Mk 47 41, 8
M4 DLAERRDS 20 BT, FrFRMMHARERE (IPF) Offi
FEUIRRAS 30 5 (45%), Hmss 8l (12%), IPF LISt
MIEMREAR (non-1IPF) DJfifEtIERAss 1741 (25%), 4
s 124 (18%) Tho7z. ZOFMAEL LTIPF
TIIEEYIRR S 23 ] (35%), SB5rUIkRAS 741 (10%),
ER D 84 (12%), non-TPF T i3 fi EE 4Bk 5 17 4
(25%), =t 1261 (18%) TH -7z,

iEi OMiREIX, IPF OFFEEVIRRGI ThiGE (VO)
73 2.74-4.86 L (V43 3.65 L), non-IPF DHEEGIRRHEIT
1.58-4.02 L (¥ 3.3 L), IPF TOLEMR 1.52-2.78 L (F
¥ 208 L), non-IPF TO4#k 14-358 L (5 258
L) &, FHEEUIRSmOBE o3 EMR & bl U THTRT O ffiké
B K WiERNC H o 72 (Figure 1),

B & LTI, sevofrane, R, BEEIZ X B/
BekotiE & A L OEFTHVSNTE D, RAMEESE

@
5
45
43 T
3.5
: 1 T
4T
T |
2
153 L
! 3 3.65L 290L 2.08L 330L 258 L
05 (2.74-4.86) (2.04-4.00) (1.52-2.78) (1.58-4.02) (1.40-3.58)
0] T
IPF IPF Non-IPF Non-IPF
Lobectomy Partial Resection  Biopsy Lobectomy Biopsy

Figure 1 Vital Capacity before Surgical Procedures
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2005~2007 FEE U & AR B BT 2 BEmE

& LT isoflurane, BRRFREEEE & L Tl propofol 72
ELDEIN v s T W,

FTEER I IPF EGIC 38 1 2 BiZEYIRR 2% 154-435
53 (¥ 288 43), B YIRS 30-195 53 (F 117 43),
ERRAS 50-170 53 (5 104 43) T, non-IPF fiEfFITD
FRZEGIER Y 117-355 43 (39 221 43), ERHS 50-240
5 CHF115493) THY, FEEVIERN WM OMBE
THERPBATR I L CHECFHRBEESE
7z (Figure 2), [AlBR I REFRENICESL T H, IPF I
BT BHHEETIRRAS 215-570 43 (F5) 385 43), #orvIks
23 135-315 493 ((F5 214 43), 44858 110-210 4> (FY
142 43), non-IPF i B J 2 [iZEVERAS 195-480 43 (¢
308 43), 4RSS 110-3204F (E31834%) TH D,
FHEEVIER 25 3" L D FBEL T b R Ak i L
LAR BRI R o 12,

FREEIF O —[EIHESR (TV) 1, MHRSE I,
IPF DHZEYIREAS 300-600 ml (55 486 ml), Z53HE:
23 400-530 ml (£ 468 ml), ZE48AS 250-630 ml ()
406 ml) TH Y, —75 non-IPF FEFIIC B} 2 FlZELIg:
53 290-600 ml (S5 515 ml), 4=keht 380-550 ml (FF
450 ml) T, WTNOMHBEC BT HEEDZD 7-
8 ml/kg D 1 [EHEAREHHRE SN Tz (Table 1), Fr
PR Rz 13,  IPF ERINC 81 2 BFHZEIRR A3 250-550
ml (P 371 ml), 5T YIERHY 120-380 ml (15 284
ml), AKEAHS 200-380 ml (35273 ml) TH D, non-
IPF FEGIIZ B 1F 2 Fli ZEYIBR #5 200-480 ml (SE#5) 358
ml), ZEREDY 250-420 ml (5 321 m) T, WO
BECZBWTHHEDZD 4-6ml/kgD | K E

DEEZI N Tz (Table 2), Mifiti, FIEOW$F i D#
KB L T H volume control TA T MERAATEA S
THBY, pressure control TOIFIRERM % X L7-EHIL
oz, BBETIXATHIA & corticosteroid (CS) % #
B3N ToERIT R <, FRER M, Tl
2 CS BB G I NTAER S e dro Tz,

FATH OBIYRIALA X 7347 Tld PaO, 73, IPF DFfiZE
UIRRIZ BV >T 81-254 Torr (F34 148 Torr), 534
73 76-234 Torr (¥ 151 Torr), 8 105-230 Torr
(9155 Torr) TH Y, —K non-IPF DGR T
81-218 Torr (¥#5 140 Torr), ERAS 63-232 Torr (F

Table 1 Tidal Volume at Anesthesia (Both Lungs)

IPF Lobectomy 300 - 600 ml (mean 486)
IPF Partial resection 400 - 530 ml (mean 468)
IPF Biopsy 250 - 630 ml (mean 406)

Non-IPF Lobobectomy
Non-IPF Biopsy

290 - 600 ml (mean 515)
380 - 550 ml (mean 450)

Table 2 Tidal Volume at Anesthesia (Unilateral Lung)

IPF Lobectomy 250 - 550 ml (mean 371)
IPF Partial resection 120 - 380 ml (mean 284)
IPF Biopsy 200 - 380 ml (mean 273)

200 - 480 ml (mean 358)
250 - 420 ml (mean 321)

Non-IPF Lobobectomy
Non-IPF Biopsy

Time Required for Surgical Procedures

(min)
450 350
4003 ] T '

] 3°°': 50-240 min
350 i (mean 115)
200 30-195min  50-170 min| >

E (mean 117)  (mean 104) ]

250 200
200+ l - 150 i
150 .
1154 - 435 min 100 117-335 min
100—; (mean 288) ] (mean 221)
50 T 50
o1 T T o] T
IPF IPF IPF Non-IPF Non-IPF
Lobectomy Partial Resection Biopsy Lobectomy Biopsy

Figure 2 Time Required for Surgical Procedures
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Torr

250

w] | T T T

150 ]

1 1
o T LT
50—_ 81-254 Torr  76-234 Torr  105-230 Torr 81-218 Torr  63-232 Torr
(mean 148) (mean 151) (mean 155)  (mean 140)  (meanl36)
0
IPF " ®PF | IPF Non-IPF Non-IPF
Lobectomy Partial Resection Biopsy Lobectomy Biopsy

Figure 3 Mean PaO, during Surgical Procedures

Table 3 Comparison between non-Exacerbated-IPF Cases and An Excerbated-1PF
Case after Lobectomy

Non-exacerbated (22 cases)

Exacerbated (1 case)

Age

Sex

Operation Time
Anesthesia Time
Anesthesia

TV (Both lungs)

TV (Unilateral lung)
Pa0: during operation
FiO: > 60%

FiO: =100%
Pre-ope KL- 6
Pre-ope PaO:
Pre-ope FVC
Pre-ope %VC

65.9 year-old (43 - 73)
M:F=21:2

288 min (136 - 435)
385 min (215 - 570)
GOS : 17,0P: 2

486 ml (300 - 600)

371 ml (250 - 550)

148 Torr (81 - 254)
105 min (0 - 315)

26 min (0 - 315)

276 - 2718 U/ml (1035)
79 Torr (71 - 99)
3.65L (2.74 - 4.86)
110% (74 - 138)

72 year-old
M:F=1:0
240 min
335 min
GOI

560 ml
350 ml
135 Torr
240 min
45 min
1200 U/ml
78 Torr
336L
104%

§

¥ 136 Torr) THY, {FHETOEETR DN -
7o, BEEE H IR PEIIRMEH OBRIRTED & o 7
(Figure 3),
WBORMEEEIZ 26 29%) THSRN, HECx
3 % BEMAHEECTRR 1 6, FVEMERTA Cd 2 MRS T
FER 1 B CH o7z, oD 2 FliEREE? L
LI IPF/UIP TH Y, MiE2MEEEOHE L IPF F
etk D 5.3% ThH -7z, —7h, IPF/UIP LIANDRIE
MR TRATBROSMEEIRD s hixh oz, fiiFE
YI CAMEE L HEMIC B WL TIE, TR0 100% O
B SRR C OB, 60% L DEERIERE TOFR
BflAY, EEL k-7 F OMOER L D R o7z,
FRERERS, SRR, REMRRRE, firho—E#SE,
Pa0,, MiETDOMiEE R CREN R ool
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(Table 3), —77, HERBRBOBEGNCB W TIX, FHKE
RS, FREMBSRTIEE L ed> e fiDER & DR L, Y
D KL-6, SP-D DfE S BETH o 7z, FBlic B
TR ATHREE O | BiSE, BREE & bIcH
HICBRBCEH SN TED, MiEloMgaeeMrho
PaO, DfH b BIFIZRIzh, BEOA SN oI E
Bl & #=1diedr > 72 (Table 4),

FZEIRR R O S MHEERERIX, ik 6 HEICFiliD
SART L DB D, A704 RSV REEPY 70 R
R AREOBEBEC—BIZRIGLIZD DD, EESE
RO L, M 2 H ST LTz, B DR
EERNE, T 4 HE & 0 FBRCFar ORRIETEALIC
BID,A704 RV AEEDRPV IO ARY v Al
EOWwFECIEDE T, AR E G0 LIRS 12%H
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2005~2007 FEE U & AR B WS T 2 HEpE

Table 4 Comparison between non-Exacerbated-IPF Cases and An Excerbated-IPF

Case after VATS-Biopsy

Non-exacerbated (7 cases)

Exacerbated (1 case)

Age 61.3 year-old (39 - 74) 72 year-old
Sex M:F=6:2 M:F=1:0
Operation Time 94 min (50 - 160) 170 min
Anesthesia Time 132 min (110 - 150) 210 min
Anesthesia GOS: 5,GOI: 1,0P: 1 GOS

TV (Both lungs) 406 ml (250 - 630) 360 ml
TV (Unilateral lung) 273 ml (200 - 380) 200 ml
Pa0: during operation 155 Torr (105 - 230) 105 Torr
FiO: > 60% 13 min (0 - 75) 0 min
FiO: =100% 3.7 min (0 - 30) 0 min
Pre-ope KL- 6 562 - 1610 U/ml (965) 2186 U/ml
Pre-ope PaO: 88 Torr (76 - 100) 88 Torr
Pre-ope FVC 2.08L(1.52-2.78) 236L

Pre-ope %VC

66% (51 - 95)

76%

£102)

WA TR L7z,

x =

IPF ORI N E THIREIN TV B, %
DOHEH, T, PR, frhofksetzy, B
U THRET L 7o 13472 vs, Kondoh 52 i3 236 Bl
ERFNC DV, RO EI D WTHETL, 541
(2.1%) TRAEEENFEL, ZOHNERIZIPF 34,
NSIP 15l, COP 1fTHYD, ZD> b IPF D 24H58
T LT EHRE L T3, SEORIZBWT bk
DORMHEEZ 24] 29%) TBI D, Mg 258
FaRtEECIER 1 61, RIE MM N3 2 Baless Tt 4EAR
1B TH -7z, IPF DA THETT % &, IPF OffiFiifl
ERD 5.3% TREEEIHKIEL TH D, IPF D2k
BN+ 2 EESBRE L E 2 sk, Mikarks
BB UTERID % T b EEYIREIC BV T,
FERER & R L C, FERSHEE <, FhoE
BEBRTOBIEH»RE» o7, BEERECLS
FHEEII LR & DG SN TEB D 1419, fiiRicFiTL
7ofili & OB SFREEL T3 2 &, FEEER, Fi
5], PREMRER, MT-PO—[EHEKE, PaO,, fiTHIDM
BEE R VIciIERA SRR 2 &Y, BIEERE
FREZEOAMEEOTR & R o LAJREERH o 12, —
H, FRTEAMEELB I UIHEFICBWTIE, FH
REfE, FREMEERADSHEE L b THER & D £ L, iR
@ KL-6, SP-D BEETH > 7z, ERFNTB W TIEA
THRERRO | BIRE, BRREE &L IED I
EDLE, BMECEEINTBD, HEiMBaERR S

D Pa0, DES RIF CHE L ko IER L iR 7%
otz ZOEFNCEL T, WRETOREMSEML O
s Er o7 2 b, NIRRT & 5 MRS REE 05FEHE
BEH LR L CRFEAITH -7 2 E B OFER &
oA B o 7o, F T2 HE AN TR ES B ERTE
2 (ventilator-induced lung injury; VILI) #5 §F i
ARDS CEHE L THE an b L Hah e, T3
RHEW—E#SETPEEP 2 E{RET LI LT
ARDS DFE0UET 5 L vwbh T3, IPFIZBL
TH EECTETCRMNOa oA TV ABERLRD,
volume control TSI L 7235&, —EHEKERNZ T
WTH TEOBREMOMRUIFTRT, LECH {EF
LCwa it LT, BEaE, SREam h
2o TWAAREED D 5, 20 & ) BREEM~OER
A, MlOBBARIC & 54— "= h Ly F Efifi
JaiiaR, BARICES Y27 APV A, DI EFNI
- THH & 71 % inflammatory bioactive substances
BVILL 2B F Wb TBY, IPFDEFEFIIZO
VILI RMEED EZ >» ik 2R SH 2. 2
DRBELT, ATHRIFOHK DR % volume
control A & pressure control ¥R IZ T 5 Z £ T
BIETEL Wb TED, pressure control K DE
ARHEMIER LS FEXHRE TE S pressure con-
trol DE—RFEFEINTED, SHRID LD BHE
HETOREEEDHEDEL EORFVBNELE
Aohb,

IPF O BN 26l HIBCLTHY,
EIEIMETTFEARTH o, TORHRE LT, Fil
U 7D BN BRI FERE L, FRAICTFHTENC 3503
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DIFHEA 22 & T e S3BER2 28 el o
TWw3, zh¥h, Wit 4HE, 6 HED» SEEN
FoTwi, AWEECHLT, A704 F/VRE
th, YI7ORARY Y AREBRASTY, wThbIE
Rt RIcE 3, BER2IC->Tw5, ko
BEEONCEL T, MEFHrS CS 2RERKRESY
L% 2WREE D, HBRCFHRBIOSH S
IR 2 BIL IR ER o1z, TDEIK
MR FSET 5 IPF O BB MR & v 5 Bkl
RETH21:0, EEOAL ST, FMAICREES
KT 2 EELIbRITER S0,

FEHR 7% CS |5 XU TR ITRbIL Tt o7
2, WERRIZ & o TRAFETRMTIc CSEENThbh
T3, FBEHRY CS #5128 L Tik evidence 1372 <,
5% CS P S 21TR > TV AR E, %5 TRV
Fi E ORI TOANSEDHE DERL ¥ OB
HErBbhnd, CSOBEIAMEEEORRLE 25
TeREZDE, BER CSEEILHT IS LED
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Pathogenesis of acute exacerbation of idiopathic pulmonary fibrosis
through remodeling of blood and lymphatic capillaries

Masahito Ebina', Shohei Koyama', Naoko Shibata!, Yuichiro Kimura!, Taku Miyasho? Shingo
Yamada®, Hiroyuki Taniguchi®, Akitoshi Ishizaka®, Ikuro Maruyama’, and Toshihiro Nukiwa'

Respiratory Oncology and Molecular Medicine, Institute of Development, Aging and Cancer, Tohoku University, Sendai,

tDepartment of Veterinary Biochemistry, Rakuno Gakuen University, Ebetsu, ® Central Institute, Shino- Test Corporation, Kanagawa,

*Virus Research Center, National Hospital Organization, Sendai Medical Center, Sendai, ° Department of Respiratory Medicine and

Allergy, Tosei General Hospital, Seto, ® Department of Medicine, Keio University, Tokyo, ? Department of Laboratory and Molecular
Medicine, Kagoshima University, Kagoshima, Japan

Acute exacerbation can cause fatalities in patients with idiopathic pulmonary fibrosis without
obvious etiology. As a pathogenic factor in acute exacerbation, we evaluated the expression of high-
mobility group box-1 protein (HMGBI), a chief mediator of acute lung injury, in the lungs of patients
after acute exacerbation. We found that HMGBI was persistently elevated in the alveolar fluids of the
seven patients after acute exacerbation in positive correlation only with monocyte chemotactic protein-
1 (MCP-1) among 18 inflammatory cytokines examined. Intense cytoplasmic staining for HMGBI was
observed in alveolar macrophages and epithelial cells, distributed in the alveolar damaged lesions in the
lungs of patients who died after acute exacerbation, but not in the biopsied lung tissues. The capillary
endothelial cells in these damaged lesions showed decreased expression of thrombomodulin which blocks
the functions of HMGBI1. The severe disruption of superficial lymphatics observed in lung tissues of
patients with idiopathic pulmonary fibrosis were supposed to impair the alveolar clearance and increase
the HMGBI in the lungs after acute exacerbation. We concluded that the sustained elevation of HMGBI
and MCP-1 in the lungs of patients with idiopathic pulmonary ﬁbr051s would aggravate this refractory
disease after acute exacerbation.
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