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[Abstract] Pulmonary small nodules are common diseases of the lung, and are the initial stage of lung cancer

progression. This review describes the definition of pulmonary small nodules, the identification methods of benign and
malignant pulmonary small nodules, and the common diagnostic methods for pulmonary small nodules. In addition, we
compared the follow-up strategies of pulmonary small nodules in common guidelines at home and abroad. We also explained

the principles of minimally invasive surgery, precise treatment and accelerated rehabilitation of pulmonary small nodules,

providing directions for the clinical diagnosis and treatment of pulmonary small nodules.
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Tab 1 Follow-up recommendations for pulmonary solid small nodules (based on risk factors and size of nodules

)[26]

Size d/mm Low-risk factor High-risk factor
<4 No follow-up CT scan at 12 months, if stable, does not require further
follow-up

4-6 CT scan at 12 months, if stable, does not require further ~ CT scan at 6-12 months, if stable, repeat CT scan at 18-
follow-up 24 months

6-8 CT scan at 6-12 months, if stable, repeat CT scan at 18-24 CT scan at 3-6 months, if stable, repeat CT scan at 9-12
months months and 24 months

>8 For CT scans at 3, 9, and 24 months, consider PET-CT or For CT scans at 3, 9, and 24 months, consider PET-CT or
biopsy biopsy

CT: Computed tomography; PET-CT: Positron emission tomography-computed tomography

F®2 MEEMENETREREIN (EFETHREER) M

Tab2 Follow-up recommendations for pulmonary solid small nodules (based on nodular type)™

Type of nodule Size of nodule

Follow-up visit

Isolated ground-glass nodules <<5 mm

=5 mm

Isolated partially solid nodules The real component is always<<5 mm

The real component is always=5 mm

Multiple subsolid nodules Ground-glass nodules<<5 mm

Ground-glass nodules>5 mm, no

preponderant lesions

No follow-up

CT scan at 3 months. CT once a year for at least 3 years
CT scan at 3 months. CT once a year for at least 3 years
Biopsy or surgical resection

CT scan at 2 years and 4 years

CT scan at 3 months. CT once a year for at least 3 years

Partially or solid components dominated CT scan at 3 months, biopsy or surgical excision if

by nodules

persistent (especially if solid component>5 mm)

CT: Computed tomography
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Tab3 Recommended treatment of incidental pulmonary small nodules in adults by the Fleischner Society in 2017

Size of nodule

Typeofnodule 0 (<100 mm’) 6-8 mm (100-250 mm®) (;580“;“:113) Note
Solid nodule
Solitary nodule
Low-risk factor No routine follow-up First CT scan in 6-12 Three months CT  Low-risk populations with nodules <6
months, secondary reexamination, mm do not require follow-up
CT scan in 18-24 PET-CT or tissue
months biopsy can be
selected
High-risk factor Select CT follow-up after First CT scan in 6-12 Three months CT Some high-risk patients with suspicious
12 months months, secondary reexamination, nodular shape and upper leaf can
CT scan in 18-24 PET-CTortissue  choose to review CT after 1 year
months biopsy can be
selected
Multiple nodule
Low-risk factor No routine follow-up First CT scan in 3-6 First CT scan Most suspicious nodules can be processed
months, secondary in 3-6 months, according to the guidelines. The follow-
CT scan in 18-24 secondary CT up interval can be adjusted according to
months scan in 18-24 size and risk
months
High-risk factor Select CT follow-up after First CT scan in 3-6 First CT scan Most suspicious nodules can be processed
12 months months, secondary  in 3-6 months, according to the guidelines. The follow-
CT scan in 18-24  secondary CT up interval can be adjusted according to
months scan in 18-24 size and risk
months
Size of nodule
Type of nodule  —— = =150 mm’) 6-8 mm (100-250 mm’) Note
Substantial nodule
Solitary nodule
Ground-glass lesion No routine follow-up First CT scan is performed after 6-12 If part of the suspected nodule is <6 mm
months to determine stability and then CT ~ follow up for 2 or 4 years. If the solid
is reviewed every 2 years until 5 years component increases or the nodule
increases, consider resection
Partially solid No routine follow-up Initial CT examination was performed 6-12 1In practice, only nodules =6 mm can be
nodule months later to determine stability. If thereis ~ diagnosed as partially solid nodules, and
no change or solid component<<6 mm, CT  those<<6 mm should not be followed up.
will be reviewed every year up to 5 years Persistent subsolid nodules with a solid
component=>6 mm are more likely to be
malignant

Multiple nodule  CT reexamination was CT was reexamined 3-6 months later, and Multiple, <6 mm of ground glass nodules
performed 3-6 months  further treatment could be conducted  are mostly benign, but in some high-
later, and if there was  according to the principle of isolated  risk patients, follow-up at the second or
no stability or change,  nodules fourth year can be selected for review
CT reexamination
could be performed in
the second quarter of
the year

The above recommendations are not applicable to lung cancer screening, immunodeficiency patients and malignant tumor
patients. The size of the nodule is measured by the average length and diameter, rounded to the millimeters. The risk factors were as
follows: age, gender, family history of lung cancer, family history of emphysema, nodular nature (solid/partially solid/pure glass),
location of nodules (upper/lower middle lope), number of nodules, and burrs. CT: Computed tomography; PET-CT: Positron emission

tomography-computed tomography
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Tab 4 Diagnosis and treatment of pulmonary small nodules by Professor Jiang Lei of Shanghai Pulmonary

Hospital, Tongji University

131]

Size of nodule d/mm

Type of nodule <s

>5, <8 >8

Suspected malignant small The initial follow-up was in 12 The initial follow-up was in 6 The initial follow-up was within

nodules in the lung

months without surgery

months, followed by plain
chest CT scan every 12-24

months, and surgery was not
recommended. After that,

3 months, and the operation
of MIA and IA was suspected.

surgery was performed every
12 months, and plain chest CT
scan was performed

After that, the operation was
performed every 6-12 months,
as appropriate, and plain

chest CT scan was performed.
The solid part>8 mm can
be conducted for PET-CT or
biopsy

CT: Computed tomography; MIA: Minimally invasive adenocarcinoma; IA: Invasive adenocarcinoma; PET-CT: Positron

emission tomography-computed tomography

5 MER/NETHISMRHATT RN

XFF R NG FA T e £E, E MR AR
BEATLXoT BRI A5 10075 e 00 it s £ 25 At 42k i B 41
PRI I A 5 AEAARR S it Ul BR i IO
LD AR MR AN T 20 mm BB/ N
fifi%é% (non-small cell lung cancer, NSCLC) jitif 7l
VIBRM RSB 25 R, HICE R AAE R B AT
SRIFAME T -DIBR AR S B2 AR 54 A
IO g ) 2B B R A2 1 AR Ty X EHERE N
At IRR B s UIB ) wiEE DI 78
Jiebea P B S R, MR I XST2  EELAe 1e A
), PRIHOS A s AT e #tad TIRsr, 2
SR . Bl X A B TR AR, SR PR
VPRS2l | SRS e S e o A T A

I8 ZIN 35 I AT P R S A B T R iR
W SR T B e R A DR 0 fA TR
W) B /NGS5 FA Dy X PLE IR AR Rt B
B IR A 3, Gt PIBRAR , Aaivlkr
Ry X TZ2RMMER NG, HEBRFERE S, N Y57
FIXE, B ANESE RS R B /NG T, B AR P[]

M Al 25755 s AR e ) s AL a8 %
FrHfLBESF AR, Gonzalez-Rivas Z5°7F 2012 4
HGE T AL BRI BEIIBRA . Jiang S5 AR A1
LR T AR B BRE  . AFSE R,
X TR A2 [ A, e 28 Il B el I i i
VIBRTEROR Al AT 0y, I AT LAsEE G 1 [ f 22
it . THBRAR G KR A
FEUEIRIT IR LIS I 2 5 . — 2 ARHT . AR
HRAE U AR s SR B s h Be 1)
BRA, I i KR 2 i O BE R I D B . AT It 7S
AN DL A Tk A RET CT =4 i
fii. CT 513 FAERW TS P E A . CT
15 B AR ST AR ROENL, RETEAR
514022 (Hookwire ) i, ARHEAENMSE, £Fh
SN DT AR HALELS . Hookwire 2+ AR 1] F
RECREHEE kL, BRAEE, X ERess 12 F
JERSHEIRYT R EE R R 2 —B AR = i R4S
A F# (three dimensional-computed tomography
bronchography and angiography, 3D-CTBA ) HJM
FH ARG It BE VIR AR SR T AR SR
TN 4 MEl (enhanced recovery after surgery,
ERAS) fielit i)} BRI ARKS: Henrik Kehlet



° 852 -

BZEERFFIR 20194E 8 H, 5540 %

AP IHE S, R ER T ARWIZE G N
T T PRI | BB R | A BRAE B | R R B AR
AR IE 34 — R I, B> F AR B
A H RGO A5 1 3, o R RS EE Y 7R
SPFE, ERAS WE B #B AR D35, TR
AW E R RIERE ERAS B4 5 T B A4
(1) AT A8ChF 5 20, Vs B8 I L A R i 2
A8 B R BB 22 0 i 38 fE 45 o H AT IT S $2 48 R T
ERE b, — MR BURBERT 6 h AR [
Y, BRIEERT 2 h BT el R . (2) R
rhOR M 5 A e R it HE R B L i A B
SIS T RALE A, UALRREE 7 % (ERAS 2K
AR B AR RROE RS N N B, R S
PRI ) o TE T AR AR W HE 0 AT 42 F AT LLiE
2R BTG A A R, BRI B RE B A1 JRR i+
FRIDK B B -+ 2 e BE i AR RR 7 U R e
S BRI TR S G T AR, Q) ARG
IR A, B A AR A 2R R

6 N %

TP /N5 B i R Ok B R, B B2
ST ERMAAEA L, FlEE . ARl ST
FE AR R /N 192 P L COSO B 255 [
TER B I IR B e 205 45 e PR 2. 1l 2 194 i 78
INEECIE T E R AT, B TR, X TEEA
FERIE FAVEREF, i RI2 W AR S I T A

N

JiTa
[Z % X WA

[11 BRAY F, FERLAY J, SOERJOMATARM I, SIEGEL
R L, TORRE L A, JEMAL A. Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cacers in 185 countries[J]. CA Cancer J
Clin, 2018, 68: 394-424.

[2] CHEN W, ZHENG R, BAADE P D, ZHANG S, ZENG
H, BRAY F, et al. Cancer statistics in China, 2015[J]. CA
Cancer J Clin, 2016, 66: 115-132.

[31 ZENG H, ZHENG R, GUO 'Y, ZHANG S, ZOU X, WANG
N, et al. Cancer survival in China, 2003-2005: a population-
based study[J]. Int J Cancer, 2015, 136: 1921-1930.

[4] National Lung Screening Trial Research Team, ABERLE
D R, ADAMS A M, BERG C D, BLACK W C, CLAPP
J, et al. Reduced lung-cancer mortality with low-dose
computed tomographic screening[J]. N Engl J Med, 2011,
365: 395-4009.

[13]

[14]

[13]

[19]

OST D, FEIN A M, FEINSILVER S H. Clinical practice.
The solitary pulmonary nodule[J]. N Engl J Med, 2003,
348:2535-2542.

JEIIE 4R U, BT AN, T 557, 0 2, A [ i
WA TP 2SR IR HE (2016 AFRRD)[I]. HP I il
i 443,2016,19:793-798.

AR IR~ 2 R = 2 il 2 41, o el s 7 ¥ Bk
WL WA 2a b L 3R], ThARgs A
IR 445d,2015,38:249-254.,

WA AN T R A 20 i — 1 IS M 4515
R A A AR T S R[], 5 AR
#42,2015,36:407-412.

YANG J, SUN X L, LAIG X, YU H, LI Q, HAN Y P.
Establishment and validation of mathematics model for
differentiating benign and malignant solitary pulmonary
nodules[J]. Acad J Sec Mil Med Univ, 2015, 36: 407-412.
OST D E, GOULD M K. Decision making in patients
with pulmonary nodules[J]. Am J Respir Crit Care Med,
2012, 185:363-372.

OST D, FEIN A. Evaluation and management of the
solitary pulmonary nodule[J]. Am J Respir Crit Care
Med, 2000, 162(3 Pt 1): 782-787.

HhHE P 2 S IR 2 2 il o = 281, v i 98 7 9 EEK
J5 M S A IR R 2 W b R AR (R[]
TS A% I 2 75,2014,37:172-176.

WAHIDI M M, GOVERT J A, GOUDAR R K, GOULD M
K, MCCRORY D C; American College of Chest Physicians.
Evidence for the treatment of patients with pulmonary
nodules: when is it lung cancer?: ACCP evidence-based
clinical practice guidelines (2™ edition)[J]. Chest, 2007,
132(3 Suppl): 94S-107S.

FAN L, LIU S Y, LTI Q C, YU H, XIAO X S.
Multidetector CT features of pulmonary focal ground-
glass opacity: differences between benign and
malignant[J]. Br J Radiol, 2012, 85: 897-904.

TRUONG M T, SABLOFF B S, KO J P. Multidetector
CT of solitary pulmonary nodules[J]. Radiol Clin North
Am, 2010, 48: 141-155.

GOO J M, PARK C M, LEE H J. Ground-glass nodules
on chest CT as imaging biomarkers in the management
of lung adenocarcinoma[J]. AJR Am J Roentgenol, 2011,
196: 533-543.

CHOROMANSKA A, MACURA K J. Evaluation of
solitary pulmonary nodule detected during computed
tomography examination[J]. Pol J Radiol, 2012, 77: 22-34.
5K TR, SR IS M2 5 R B P R DA ).
Hh A Lo L S MR PR 2%, 2014,21:532-536.

S ¥V S U S AT /708 S 1 S N VS
CT HEAH XS IS 2 W B[], 55 AR A4,
2017,38:1165-1170.

ZHU HY, ZHANG L, WANG Y L, YANG Y, MAO H
X, LI F, et al. Diagnosis value of targeted ultra high-
resolution CT scanning for pulmonary nodules[J]. Acad J
Sec Mil Med Univ, 2017, 38: 1165-1170.

IR S AR, TRE VR IR A BRI s R T IS i



8. sk, A ME/NGS T IR R

Rigin ik

* 853 -

[20]

[24]

[33]

INEEATEIIIATT]. AR R R 241,201 5,36:525-528.
AL-AYOUBI A M, FLORES R M. Management of
CT screen-detected lung nodule: the thoracic surgeon
perspective[J/OL]. Ann Transl Med, 2016, 4: 156. doi:
10.21037/atm.2016.03.49.
BB AR INSLERGSS A8 A2 T 5 Ak SR 1]
Hh [ i 24 5, 2013,16:499-508.
STERMAN D H, KEAST T, RAI L, GIBBS J, WIBOWO H,
DRAPER J, HERTH F J, et al. High yield of bronchoscopic
transparenchymal nodule access real-time image-guided
sampling in a novel model of small pulmonary nodules in
canines[J]. Chest, 2015, 147: 700-707.
ASANO F, EBERHARDT R, HERTH F J. Virtual
bronchoscopic navigation for peripheral pulmonary
lesions[J]. Respiration, 2014, 88: 430-440.
HERTH F J, EBERHARDT R, STERMAN D,
SILVESTRI G A, HOFFMANN H, SHAH P L.
Bronchoscopic transparenchymal nodule access
(BTPNA): first in human trial of a novel procedure for
sampling solitary pulmonary nodules[J]. Thorax, 2015,
70: 326-332.
XA AR K. S 1 Al U R FE 1 LB oA 0], Th s
it 2 E,2017,20:490-498.
National Comprehensive Cancer Network (NCCN).
NCCN clinical practice guidelines in oncology: non-
small cell lung cancer (version 2.2018) [EB/OL]. (2019-
03-10). http://www.nccn.org/patients.
MACMAHON H, NAIDICH D P, GOO J M, LEE K
S, LEUNG A N C, MAYO J R, et al. Guidelines for
Management of Incidental Pulmonary Nodules Detected
on CT Images: from the Fleischner Society 2017[J].
Radiology, 2017, 284: 228-243.
o R P2 TR el 2 5 2 AT i 4 3 A Ab
BH[T]. FEIE £ 2%,2009,9:243-246.
TR B2 2 TR 2700 2 D 22 20 LSS PS5 1515
AL PR FRARI]. AR 27247, 2015,49:254-258.
XIE D, WANG H, FEI K, CHEN C, ZHAO D, ZHOU
X, et al. Single-port video-assisted thoracic surgery in
1 063 cases: a single-institution experience[J]. Eur J
Cardiothorac Surg, 2016, 49(Suppl 1): i31-136.
FEME T WO AR AR 1A B0 LT BB T R
& [ T 48 SRl e 01297 HER R — ) ]
o i 2 45,2018,21:147-159.
MARTIN-UCAR A E, NAKAS A, PILLING J E, WEST
K J, WALLER D A. A case-matched study of anatomical
segmentectomy versus lobectomy for stage I lung cancer
in high-risk patients[J]. Eur J Cardiothorac Surg, 2005,
27: 675-679.
ZHAO Z R, SITU D R, LAUR W H, MOK T S K,
CHEN G G, UNDERWOOD M J, et al. Comparison

[34]

[36]

(37]

[39]

[42]

of segmentectomy and lobectomy in stage A
adenocarcinomas[J]. J Thorac Oncol, 2017, 12: 890-896.
BEDETTI B, BERTOLACCINI L, ROCCO R,
SCHMIDT J, SOLLI P, SCARCI M. Segmentectomy
versus lobectomy for stage | non-small cell lung cancer:
a systematic review and meta-analysis[J]. J Thorac Dis,
2017, 9: 1615-1623.

SCHUCHERT M J, ABBAS G, AWAIS O, PENNATHUR
A, NASON K S, WILSON D O, et al. Anatomic
segmentectomy for the solitary pulmonary nodule and
early-stage lung cancer[J]. Ann Thorac Surg, 2012, 93:
1780-1785.

LEE H Y, LEE K S. Ground-glass opacity nodules:
histopathology, imaging evaluation, and clinical
implications[J]. J Thorac Imaging, 2011, 26: 106-118.
GONZALEZ-RIVAS D, FIEIRA E, MENDEZ L,
GARCIA J. Single-port video-assisted thoracoscopic
anatomic segmentectomy and right upper lobectomy[J/OL].
Eur J Cardiothorac Surg, 2012, 42: €169-el71. doi: 10.1093/
ejcts/ezs482.

JIANG L, BAO Y, LIU M, LIN L, ZHANG L, JIANG
G. Uniportal video-assisted thoracoscopic left basilar
segmentectomy[J]. J Thorac Dis, 2014, 6: 1834-1836.
ARESU G, WEAVER H, WU L, LIN L, SPONGA S,
JIANG G, et al. Uniportal subxiphoid video-assisted
thoracoscopic bilateral segmentectomy for synchronous
bilateral lung adenocarcinomas[J/OL]. J Vis Surg, 2016,
2:170. doi: 10.21037/jovs.2016.11.02. eCollection 2016.
HERNANDEZ-ARENAS L A, LIN L, YANG Y, LIU
M, GUIDO W, GONZALEZ-RIVAS D, et al. Initial
experience in uniportalsubxiphoid video-assisted
thoracoscopic surgery for major lung resections[J]. Eur J
Cardiothorac Surg, 2016, 50: 1060-1066.

HANAUER M, PERENTES J Y, KRUEGER T, RIS H B,
BIZE P, SCHMIDT S, et al. Pre-operative localization of
solitary pulmonary nodules with computed tomography-
guided hook wire: report of 181 patients[J/OL].
J Cardiothorac Surg, 2016, 11: 5. doi: 10.1186/s13019-
016-0404-4.

e PI% AT B A AR RS 3D-CTA H A2l ifi
B SN R R AR B DI R TR AR (0. AR
.o i A AMRF4RE,2015,31:649-652.

WILMORE D W, KEHLET H. Management of patients
in fast track surgery[J]. BMJ, 2001, 322: 473-476.

ABU AKAR F,CHEN Z, YANG C, CHEN J, JIANG L.
Enhanced recovery pathways in thoracic surgery: the
Shanghai experience[J].J Thorac Dis, 2018, 10(Suppl 4):
S578-S582.

(ARl RS



