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g A IR Bl (lung cancer combined with ILD, LC-ILD ) [T AR B350, A5 B AEARLC-ILDAMNHE
LA, BEBIARBISRAR . FiE BB HT20124E1 )7 201948 12 J] JL 5t E B SMRHIGA I LC-ILDA Tt £
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(60.9% ) . FpRMEARRERPER BTG 2 75 (30.4% ) | S54RI ZURAHOCILD 245 (8.7% ) o Hilidas g HRAL 5 Bt 7 461
(30.4% ) . /NAHMLRE7H (30.4% ) | EgR6f] (26.1% ) . /NANEIRSBHE1H] (43%) . KA (8.7%) .
TFARABEIEZ IR S 166 (69.6% ) FIRETAMUIF M7 (30.4% ) , IR A ALFEMIHTIBR1361] (56.5% ) . 3L
Jir IR L) (4.3% ) FIEAGIH-SIEROMH] (39.1% ) o ARJF90 dFfAAE 1L (47.8% ) , HrPRRFE A AEsH] (34.8%) |
ILDZVEMITE (acute exacerbation of ILD, AE-ILD ) 45 (17.4% ) , .0 r&FEiefi] (26.1% ) , 2Pk OIREAR 411
(4.3%) o ARJ590 dFET 26 (8.7% ) , SEHIMAE-ILD, £5i8 LCILDLIGIFAEZ . Mg mikEEEL, T
AR BRI o AT AR 4045 RIILDY 1, AR S EFRART ARG, AT AR5 JCE I 5 - & FE FIAE-ILD , AE-
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[ Abstract ] Background and objective Interstitial lung disease (ILD) is a group of diffuse lung diseases that
mainly involve the interstitial and alveolar cavities and result in loss of alveolar-capillary functional units, leading to restrictive
ventilatory dysfunction and diffusion impairment. There was an increased incidence of lung cancer on the basis of ILD, and
perioperative risk of patients with lung cancer combined with ILD (LC-ILD) was significantly increased. The aim of this study
is to summarize the safety and experience of surgical treatment of LC-ILD. Methods A retrospective analysis was performed
on 23 patients with LC-ILD who underwent pneumonectomy in Beijing Hospital from January 2012 to December 2019, and
their clinical manifestations, image feature, pathology, surgical safety, perioperative complications and treatment experience
were summarized. Results A total of 23 patients were included in this study, including 20 males (87.0%) with an average age of
(69.147.8) years, and 19 cases (82.6%) were smokers. Of the ILD types, 14 cases (60.9%) were idiopathic pulmonary fibrosis,
7 cases (30.4%) were idiopathic nonspecific interstitial pneumonia, and 2 (8.7%) were interstitial lung disease associated with
connective tissue diseases. The pathology of lung cancer included adenocarcinoma (30.4%, 7/23), small cell carcinoma (30.4%,
7/23), squamous cell carcinoma (26.1%, 6/23), small cell carcinoma mixed with squamous cell carcinoma (4.3%, 1/23) and
large cell neuroendocrine carcinoma (8.7%, 2/23). Surgical approaches included video assisted thoracoscopy (69.6%, 16/23)
and anterolateral thoracotomy (30.4%, 7/23), with lobectomy (52.2%, 12/23), double lobectomy (4.3%, 1/23), and sublobec-
tomy (39.1%, 9/23). There were 11 cases (47.8%) of postoperative complications, including 8 cases (34.8%) of pulmonary
complications, 4 cases (17.4%) of acute exacerbation of ILD (AE-ILD), 6 cases (26.1%) of atrial fibrillation, and 1 case (4.3%)
of acute left ventricular dysfunction. The 90-day mortality is 8.7% (2/23) and the cause of death was acute exacerbation of ILD.
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Conclusion Most of LC-ILD were elderly patients with multiple comorbidities and decreased pulmonary function, leading

to significantly increased surgical risk. The ILD should be fully evaluated and controlled before surgery, intraoperative trauma

should be minimized, and special attention should be paid to pulmonary complications and AE-ILD after surgery. Postopera-

tive AE-ILD has a poor prognosis and glucocorticoids may be effective. Early diagnosis and treatment is the key to treatment of

AE-ILD.

[ Key words ] Lung diseases; Lung neoplasms; Pneumonectomy; Treatment outcome
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[B] G PE AT 9% (interstitial lung disease, ILD) J&t—2H
5 58 N it ] J5 AR o P S S 94 - s A0 1 A8 B g PR e R
SRR MBI 1 SR, FEBIA A T A P e R PRI |
B 30 A S RE R A AN DR B RE R, ILDAR AR 2, )5t
RMEILD 4r 28 b DASR J& T e &k a] Bt i 2 (idiopathic
interstitial pneumonias, IIPs) 4R PEIREF4E4L (idiopathic
pulmonary fibrosis, IPF) ¢ & 45 S 2L 1] B il ¢
(idiopathic nonspecific interstitial pneumonia, iNSIP) 4%
U, T2 P YLD T L 235 238 28 280055 AF DG 1] J5t M il 5 (ILD
with connective tissue diseases, CTD-ILD) #% WL it
T RAE LT A AL I SLmh 1 & A il (lung cancer, LC )
B XU BH S 384 L Bl S O (BB PE AT (lung cancer
combined with ILD, LC-ILD ) 7EIf & bk & i, H
T L AR AR E S F R ILDIRAREZ %
ke, R RORUM, Bt ae B B, YRR S i
PRI A AE 1 XU I R 3 s, JCHOZILD S PEINE (acute
exacerbation of ILD, AE-ILD ) , H.FWISWELHXE, =
AR/, ESEARFATWEEFEEAEY., ARrE
WA KLCILDFAIGST IHGEE D, 948 i Xz i Ik
PRI, ABTSE 452012451 20194 12 A db st ke
Wi M SMEHBGA ILC-ILDA T I BR AR 1 R B TR, BT
ARAZ A FE AR PR R IE T .

1 HRSTE

1.1 A4S #220124F1 11 -20194E12 7 A6 57 B B iy 41
FHIA LC-ILDA TG VIBRA (1 3, s Wi i ot 1L 9%
BHoe R E 234,

1.2 Wil IPsiZWrbnifE 2 RE201 345 35 [F iRl 25 FRR
PRI 225 Yo R TIPS 43 2 38 WL ANS Wik ™, IPFiZ WY
PRifES BIPFIZ W AN YT T L K 3RS, CTD-ILDI2 I
FRUES IR2018 91 [E CTD-ILDIZ Wi HIVAYF L5 IR Le
PIGTARIGBRUESS, e B 8 R 1] 535 il e ek g8 it k- e
M 4k-HF% (tumor-node-metastasis, TNM ) 438,

HILEEYT, SETFARRE R Rdfiid ., +
Feothe . Mafes |t . MofE BB a] RS AR Be e S
FARL AR GEiHARF90 dNFFRAERBEL:, FFARAE
(15 U2 B S 1 g S MR DT 2 3% a SR B PE ™, AE-
ILD 5 XS AH2016 4 [ 225 R SCRISIWTRIE™ .

L4 GeitJrik RAISPSS 2.0k kit Ar4eit ot £
A BT POR L S B bR 22 80K, ARIES AT
GORHL R A BROR

2 R

2.1 — Rt H20f) (87.0% ) , E3f (13.0%) |
R (69.1£7.8) %o Il AR AE AR AL HE RZ 2 1
B (91.3% ) . M1 (47.8% ) . M o] < % 9 )
(39.1% ) . I&3hift J7 T R84 (34.8% ) o WLAHE 196
(182.6% ) , WIHARE200L4FE-150004F . A ARG I AE
FH20f (87.0% ) . HZILDYE LA 36 H (0.5~
H-2400H ) , ILDKRBALFETIPs 214 (91.3% ) , H
IPF 14f4], iNSIP 7{5], 2{F|IPF A 10R4EA # b F 9 i
Fkp b fih s . CTD-ILD 265 (8.7% ) , H i THRZRA
TEZK RILD 1], RGeVEREALAE LK A ILD 14, LCHEFEAT
FERRIEE7H) (30.4% ) | Bigmefs] (26.1% ) | /NS 7]
(130.4% ) . /NSRS TR A5 s 1451) (4.3% ) | AN pf
LN IEE) (8.7%) o BAE TR RATHEIFHIE .
ILDZSHI LT, R sns . i BN 400 L 22

2.2 MR ICY) IR R IC TR 154 (65.2% )
For gL T =8, AHpf AR 2R 19 fr Beot s 1065, b
Zour SRR BT =340, SRR b R A0 M B R T
2], CA125FF =30, CA199F &2/, CA1S3F} =34,
CA724 T =14

2.3 filihe Mah ki< @< RERERS 1341 (56.5% ) ,
e BH ZE PR S S R AR S, BRI 1 8 S Sl RE S
S, IR A PR A T AR AT 3 . SR LT BE R A 166
(69.6% ) . kI E (PaO,) <80 mmHg7 9

1.3 FARZ VR BEAMIF L AE ﬁlﬁlﬁlﬁﬁliﬁﬁﬁiﬁ‘ﬁﬁ ﬁ.l‘ﬁ ; iﬁ%ﬁﬁzﬁ& (PaCO,) ¥IfEIEH LM . i
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2.4 SLRFRIE ILD 1 HgF8CTRINN AU £ K A% 5% |
BER BB . M R, W /N ) B g
JZ, ZURUMMRE R 4345, IR A R4 il . A
YILDf i B KOt R AN, W B~ oA o 319
i) (82.6% ) , AUk ;A ¥ 40 (17.4%) o LCHyFR
CTFR I Ky J& [ 7 5 7 1845 (78.3% ) , Hp ey (5 {37 S 3]
(21.7% ) . MRICTPG LA,

2.5 JAY7 a0 ILDIRYY LURYT O, ARRTK W
B 36, ILDE IR 216 (91.3% ) , &
PEREFE 2B (8.7% ) o FA A M ALFE 4 v AL 1 5 16451
(169.6% ) FIFTSMIFF R 76 (30.4% ) , YIBR )y X ALHE
st BB 13461 (ALHG S MR VI BR L], 22 Bl R nE )
BRA G (B B3 A FEAT A B DBk 161 ) |, A7l R i)
BRI, SAfIBROB] (ALFERLIE BIBRSH], MiBbIpR1

Bi) o FORWE . R BT R A R A
=1 235 BEN—MER
Tab 1 Clinical characteristics of 23 patients
Category Data
Gender
Male 20 (87.0%)
Female 3 (13.0%)

69.1%7.8 (53-80)
25.4%3.1(19.6-30.5)

Age (yr), Mean=SD (range)
Body mass index (kg/m?), Mean=£SD (range)
Smoking history

Yes 19 (82.6%)
No 3 (17.4%)
Smoking index by pack-years, Md (range) 50 (20-150)
Comorbidity 20 (87.0%)
Hypertension 9 (39.1%)
Diabetes mellitus 7 (30.4%)
Coronary artery disease 7 (30.4%)
Chronic obstructive pulmonary disease 4 (17.4%)
Autoimmune disease 2 (8.7%)
History of other tumors 2 (8.7%)
Type of ILD
IPF 14 (60.9%)
iNSIP 7 (30.4%)
CTD-ILD 2(8.7%)
History of ILD (mo), Md (range) 36 (0.5-240)

Md: median; SD: standard deviation; ILD: interstitial lung disease;
IPF: idiopathic pulmonary fibrosis; iNSIP: idiopathic nonspecificin
terstitial pneumonia; CTD-ILD: connective tissue diseases related

interstitial lung disease.

FIAR S5 A BE st R DL 4.

2.6 FEIARMAHEIE AJF90 dIfRAEL1LH] (47.8% ) , BET-
25 (8.7% ) , FETZJEINIHAE-ILD, W34, Jilidifif &
SE8H (34.8% ) , JLrffidf/Ey 4, MLl <o aLs
KE3G, Wl B 25 i 1481, WP e s, O
P T WG T & el (26.1% ) , Sk O IIREAN 4
1) (4.3% ) . AE-ILD 44| (17.4% ) , KAETARIFH2-5
d, B RARIAAH G A Zmgk Mk, H AL AT I
AN XE LA ERE, PR i i 2 )™ o P PRIUE T I 5
iy, BB SAR s UGBS KR B B s s SR 5, W
W2 T8 5 Jir e i A TG B B R e, AU IR A TLRGE R
2051, JCONNRFIRZHLAH B L], 40802 I Yo 0 A B o
PEIRIT, drite, sEr2fl. 1R E HELAE-ILDIE R
I7 B RS B M AS AR A DL 2

3 Tig

ILDZ 2 g ik, R AZW . Gt ) TR
FVHEAT I o0 2 A 0 W PRI X, g 3 /5 43 BEE CT (high
resolution computed tomography, HRCT ) JZ&ffi A ILD ) 1 %%

= 2 230 BE R MBS

Tab 2 Tumor characteristics of 23 patients

Category Data
Site of tumor
Right upper lobe 7 (30.4%)
Right middle lobe 1 (4.3%)
Right lower lobe 5(21.7%)
Left upper lobe 6 (26.1%)
Left lower lobe 4 (17.4%)
Location
Central type 5(21.7%)
Peripheral type 18 (78.3%)
Pathological type
Adenocarcinoma 7 (30.4%)
Squamous carcinoma 6 (26.1%)
Small cell carcinoma 7 (30.4%)
Small cell carcinoma combined with squamous
. 1(4.3%)
carcinoma
Large cell neuroendocrine carcinoma 2(8.7%)
TNM stage
| 12 (52.2%)
Il 3 (13.0%)
1] 5(21.7%)
1\ 3 (13.0%)

TNM: tumor-node-metastasis.
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Tab 3 Symptoms and pulmonary function of 23 patients

=4 3B BEMEARRLERINFLE

Tab 4 Perioperative outcomes and complications of 23 patients

Category Data Perioperative outcomes Data
Symptoms Surgical procedures
Cough 21(91.3%) Lobectomy 13 (56.5%)
Expectoration 11 (47.8%) Bilobectomy 1(4.3%)
Chest distress 9 (39.1%) Sublobectomy 9 (39.1%)
Shortness of breath after activities 8(34.8%) Operation time (min), Mean%SD (range) 140.0£90.3
Pulmonary function (50-440)
Obstructive ventilation dysfunction 5(21.7%) Intraoperative blood loss (mL), Md (range) 100 (20-700)
Restrictive ventilation dysfunction 5(21.7%) Intraoperative blood transfusion 3 (13.0%)
Mixed ventilation dysfunction 3 (13.0%) Conversion to thoracotomy 1(4.3%)
Diffusion dysfunction 16 (69.6%) Thoracic drainage duration (d), Md (range) 3(2-13)
Pulmonary function parameters Mean=£SD (range) Thoracic drainage volume (mL), Mean£SD 1257.8+914.7
FEV, (%pred) 78.6%+17.3 (50.0-123.0) (range) (30-3600)
FVC (%pred) 83.4%15.4 (53.0-112.0) Postoperative hospital stay (d), Md (range) 14 (5-90)
FEV.,/FVC (%pred) 72.6%11.8 (44.6-91.4) Postoperative complications 11 (47.8%)
MVV (%pred) 77.4£20.1 (40.8-134.0) Pulmonary complications 8 (34.8%)
VC (%pred) 82.5+14.2 (56.0-109.0) AE-ILD 4 (17.4%)
TLC (%pred) 81.7£12.2 (62.6-107.0) Atrial arrhythmia 6 (26.1%)
DLCO (%pred) 66.0£17.5 (21-92) Acute left ventricular dysfunction 1(4.3%)
Arterial blood gas analysis Mean (range) 90-day mortality 2 (8.7%)
Pa0, (mmHg) 80.0+8.0 (64-97) Md: median; SD: standard deviation; AE-ILD: acute exacerbation of
PaCO, (mmHg) 38.3%3.7 (33-45) interstitial lung disease.

Sa0, (%) 95.9%1.9 (90-98)

SD: standard deviation; FEV : forced expiratory volume in 1 second;
FVC: forced vital capacity; MVV: maximal voluntary ventilation; VC:
vital capacity; TLC: total lung capacity; DLCO: carbon monoxide
diffusing capacity; PaO,: arterial oxygen pressure; PaCO,: arterial
carbon dioxide pressure; Sa0,: arterial oxygen saturation.

A

B 1 74%, Bk, IPFEHARTH/NAKE, MECTERNASEZMNIE. BEHREREY, £/ HEREE, UMETHTHAZE,
Fig 1 A 74-years-old male, IPF combined with small cell lung cancer in the right lower lobe. Chest CT showed multiple reticular shadows,
honeycomb shadows, and ground glass opacities in bilateral lungs, accompanied by thickening of interlobular septum. IPF lesions mainly

distributed along subpleural area and inferior lobe. CT: ﬁpuﬁtorﬁrapﬁﬂ“ﬁopaﬁ pulmonary fibrosis.
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2 60%, B4, IPFEHAM EI/NARSE. Al B: REIHECTERWATS L MEH. BRIBZRRRY, £/ HEBEE, UNTHAZ C DI REHE3X
HIIPFREINE, MANFIE S L/ \HHEFRIEE. BRES. MEERERY, RAASER E FIERRHFART14 dE, NEREH K ERIEH B AT
BB G H:ERE R RATr42 dIE, WUAhIE] BRI R AERIBGERL, BEIRF .

Fig 2 A 60-years-old male, IPF combined with small cell lung cancer in the right upper lobe. A,B: Preoperative chest CT showed multiple reticular
shadows, ground glass opacities and strip shadows, accompanied by thickening of interlobular septum, which mainly located in bilateral inferior
lobe. C,D: Acute exacerbation of IPF occurred on the 3™ day after surgery. Chest CT showed the newly appeared multiple reticular shadows,
ground glass opacities and strip shadows, accompanied by thickening of interlobular septum. The degree of IPF was significantly worse than
preoperative lesions. E,F: After 14 days of glucocorticoid treatment, the diffused ground glass opacities in bilateral lungs were significantly
absorbed and decreased. G,H: After 42 days of glucocorticoid treatment, bilateral interstitial pneumonia was absorbed and the patient was

discharged smoothly.

Tk, HRBUMIGEREE B . NS o, A AR RIS EERNE, &
ANl R s P S R IR, WA N RSN E A Y k. W BRI AR R . H B RS
GyA, TERE R UM R S A o ASILDIE BT o3 A e R e S R R AT B R AR R . ACZH L O R A )
F19H] (82.6%) , AJGMITFIEEAERN2L1% (4/19) , /NN (34.8%) %, HUUEME (30.4% ) FffiE
AP AE-ILD 3451 JfiEREe ], 3fhrse, BBt m (26.19%) , S (21.7% ) A RAILC, 144 (60.9% )
ILD S XU Ri8 43 A #4451 (17.4% ) , WEIFRAERIL T4 28Ut UIBR . 704 DL b @i J 3 i609% ,
50% (2/4) , HiGIAREH2RIBIMAE-ILD, 24 Ytk (87.0%) . WM (82.6% ) Lhfilis, #r90%E7#A
WE . PUbE SR I“Fimz%aﬁz , SETIP s, ] RIS IFPEREG, g B S A R . SO
RIGHS2 R FIRE Z 5 #Hﬂf'ﬁiﬂﬁfiwﬁ%, Kb RS E SIS ITS0%, 82.6% (19/23) HHARFIA it
Y ORI LA BB AR, RZORN . L, R Gl IIRERRA SR RERE AT, T AE T B E AR S M
HiA THRCTIPARILD AR 32 SRFE B FVE X BN AR S5 I & IR RAERR1K42.1% (8/19) , WHTNREIEH # A5 EIA 12
FiEA BB, ARJE N E S OCEMMERIF A AE (JUILRAE- I RAE . Bk, Feor I AL R G S 6E, i
ILD ) , BPMERJEE ARG R, Hpefa g2 Sfal R, SR, SELC-ILDARFIE FAYH
PEINH, EYIERRE TG E . ILDJG A Z, EAR IR AIILDZ) 535%, iR A4
ILD % FE R LCAY RS B s, el Le-  BLpsdrsiN & | 2 ”E%I%%\ IR BN B R . S 4R
ILD Y & %615 10%-20%, U (odds ratio, OR) ik ZUKAE, LA RUBMICT R . REMMEIE . REMH
3.52 (95%CI: 1.94-6.37 ) , HHCTD-ILD/EEHLCAHT  LLBEARIE . THRERGE %kmﬂ &/ K LA A5 25 45 4R
KRSwIEAT, IPFERFE PLCI R HE1K13%-20%, ORiA 2415 ( connective tissue diseases, CTD ) ¥ n[ifE & ILD, HJI
4.99 (95%CI: 3.03-8.22 ) . K, ILDRf2 2%  CTD-ILD, A IH24|CTD-ILD, ,ﬂn{ﬁj;@szﬁﬁ&
WA TCHE I MR iCY T, M R B & RGEVEREIRAE G SL1S4E, ILDY S84, BATHE K B R
57 RIS 5 B PR BELC-ILD LC%&%?ILDFW@EE@ IRIT VRS filAR e e 1524 ﬂiﬁuf(ﬂ;ﬁﬁﬁﬁN Tt

AT, A Joi s A P ?fﬁﬂz%ljj:ﬁ@ﬁ ﬂ\:’s‘?ﬁ??’ﬁ% ARJIGIRE IR . 53101745 4k,
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T S5 P i 4 455 26 o LUTPEFIINSIPAL & W,
T I BT 2 AG ORI PR 2R B 43 91 Sy A e R ] S i 4%
(usual interstitial pneumonia, UIP ) FNARA: S 0] B il 4
(nonspecific interstitial pneumonia, NSIP ) ., ZRZHIIPsit21
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XU e 65 P BB B 52, TR0 R BT AR AR e
AR HA /N LSRR 3 ) . W38 . IR 1491 . ASZHIIPs
ARIGH KIEH R k47.6% (10/21) , FRIFRIETH], L
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¥, 1T,
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PR . PRI R PR BE 42 fih s SO B, S55 R
FSARFFAEFIWTILD S AY . AR 78 53 P4k 11 Bl 15 95 F1 4>
SNEASIIRE, FAR B E AR PR iR A5
25, BIORIAATECS MARHE T2, W B S et
LD MRS, A R 24 W o e R4 2595 2
T INEE, T4 e FE AR ek

AE-ILDJ&LC-ILD [l A i ™ H 1) I R AEZ—,
SCEBAAE G FIRT . WY . MO . a2
YIS R AE-ILD, JiliVIBR AR JSIPF2PE T (acute
exacerbation of IPF, AE-IPF ) &4 3Rik12%-27%, HLHKIGE
AR Ay PR S A e ) W R PR XEE S AT T R W AR R
(velcro® ¥ ) , HRCTZRIL A TEUIPILAl I BT i) BE
PeRESEAN (B) SCARRE, W KR bl R B 3 1R YT B
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S-S KMBLAMEINE, RSB . I R R
MR R TR, PR R R P ey, AET %R 50%
(2/4) o (EAFEFEEMNE, 20GI7 RMCE & P20
B, MEFRATMAE-ILDRZIR SR A 2, AR5 Rt
Pk . AIRAARNLAE B AR 7 B THRCTH N2 W, TR R
FEVRITEIAL, A3 3TN fE 282K . 519 R AN B i
WME, HP1pgziaI7s damts B ues, B
R d o, Bl ORI RS SOE PRI, R R
FEJETOR, RLICTIF R RiEZ %, thE26)
LC-ILD (8 # A5 Hh BUXME DA AR A ) WP RIXERST, s H
RIA THRCT & B[R] JoT 48 i I S i, 7 5 38 Jirl = i
B RIRIT R, REIA L SR R E, I
AekF RN IEMIRTRE G A S8, mARIT .

e BEAERG & A AE-IPE | liITE B . dkCT
FIHUIP | M8 HE R A £ BT R-6>1,000 U/mL ., FEV,%
<80% ., iR H) REFE AR AE I Ml U] R A J5 AB-IPF 1) 15 5
2, Bfind . SUint . 4 iliYlBR AR 5 AE-IPF & A= R B i
BT RIEVIRN Y A ) B AR JE AB-ILD % A R ik
21.4% (3/14) , HEETEMTOIERE (14.3%,1/7)
XPFILDYg s A . ifisz Byu ) e iE AT e &
fam i, W EEREFARBALA r, JCH R RE A
B PEREER AR Z 1 Eis R, EEMEI A, IPF
HURIRZE, #higIE A 24E-34F, AL, LC-ILD
BE N E F AT EmE, LR A AR A bR S 4 B
WTE , BRI UIBREE, X FILDgTE . O i
e RAFE, Al E ARG IRR, (X T ILD Y5 ™
. ODIDIRERH B R R, R B s B DI,
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