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Small Cell Lung Carcinoma On Contrast enhanced Chest
Computer Tomography, AreThere Special
Characteristics be Found ?
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ABSTRACT

Background: Small Cell Lung Carcinomi the most common primary pulmonary neuroendocrine
malignancy. Usually patients present with metastatic sisgaiagnosis and poor prognostic. Early
and accurate diagnosssimportant for SCLC. A contrast enhanced cli&Biscans neededo show
more clearly the abnormalities detectetchest X-raysothat it can helpo diagnose and reveal the
extentof mediastinal invasion.

Method: This study was a descriptive type with a retrospective apprdacBO patients who
underwent contrast enhanced chest CT with histopathologipetiven SCLC at Dr. Soetomo
Hospital, Surabaya. Assessing feature of SCLC based orgegéer, location, and mediastinal
extension (airways and vascular).

Results: Total sample were 30 patient, with 23 male subjects (76,6%) dedhale subjects (
23,3%), The age range of the study was between 31 years ardr80with an average age of 62
years, with incidence rate males being higher than femal@&swas found that type | 3,3t = 1),
typell a 13,3%(n = 4), typell b 30%(n=9), type Il a 3,3%n=1),lll b 23,3%(n=7), lll c 10%

(n = 3), type IV 13,3% (n = 4), and type V 3,3% (n = 1). Involeat airways approximately 60%
(n=18), either involving one bronchus or 2 or 3 bronchial ssgs About 86,6 % (n=26) prove to
involve vascular with involvement pulmonal artery in 73,8%22), superior vena cava in 13,3%
(n=4) and combinatioaf pulmonal artery and superior vena cava about §r6¢2).

Conclusion: Featureof contras enhanced ch&3t scan foundn SCLCis hilar mass with ipsilateral
mediastinal extension involves the main bronchi with 2nore segmental bronchi. Vascular
involvement particularly the pulmonal artery was found.

Keywords. SCLC, diagnosisCT scan

INTRODUCTION

Lung cancer ranks 3rd most cancer in Indonesia. Whéaneagn, lung cancer ranks
number one for the most cancers suffered. Approximately18% of cases are of the SCLC
type which is an aggressive type of lung cancer that devetpidly and spreads to other parts
of the body ().
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SCLC is the most common primary pulmonary neuroendocrine malgnand is
characterized by a rapid doubling time and a high growth fractipproximately 60- 70 % of
patient present with metastatic diseas@iagnosis and poor prognostic, characterized by < 7% 5-
years survival and account for 13% - 15% of all cancerse&@ly and accurate diagnosis is
important for SCLC (2,3,4).

Further investigations such as a chest CT scan withastrdre needed to show a clearer
feature of the abnormalities detected on a plain cheasty)6o that it can help to diagnose and
reveal the exterf mediastinal invasion.

However, only few studies have reported chest CT findgatients with SCLC abroad.
Accordingto Pesrlberget all, reported the distributioof enlarged lymphnodes and the frequency
of the other intrathoracic findings in 37 patient with SCE@thermore, Kazawa et al classified
68 SCLC cases into 8 types and report some features of. S@v@ver, the number of cases in
the studywas small and the classification was not well organizgd

A B

Central type Central+Mediastinum type
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Peripheral type Peripheral+Mediastinum type

Pleural dissemination type

Lobar replacement type Air-space consolidation type

Figure 1. Schematiof 8 typesof tumor extension and pattenhspreadf SCLC; central perihilar type, central + mediastinal
extension type, peripheral type, peripheral + mediastinansidn type, lymphangitic spread type, pleural
dissemination type, lobar replacement type, @ndpace consolidation ty{s)

Lee et al., 2016;lassified SCLC into SCLC into hilar masses only (typéilar masses
with ipsilateral mediastinal extension (type Il), hilaasses with bilateral mediastinal extension
(type 1), and peripheral masses (type 1Whis classification is simple and easy to identify the
characteristics of SCLGVhen mediastinal lymphadenopathy (m-LAP) is indistinguisiéioim
a hilar mass, it is defined as a mediastinal conglomeratss (m-CM). Type Il a or lll a have
ipsilateralor bilateral m-LAP and type Ib, Ill b or lll ¢ have ipsilaterabr bilateral m-CM.
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Type 1. Hilar mass only Type II. Hilar mass with ipsilateral mediastinal extension

with ipsilateral m-LAP with ipsilateralm-CM

Type III. Hilar mass with bilateral mediastinal extension Type IV. Peripheral mass
with or without LAP

with bilateral m-LAP with ipsilateralm-CM and  with bilateral m-CM
B contralateralm-LAP

Figure 2 Schematicgor the 4 types of SCLC accordibgtumor location and mediastinal extension

Basedonthe background above, this research was conducted. Chigsifof tumors was
carried out based on the combined classification carngedy Kazawa dan Lee where tumors
were classfified into 5 type based on location and med@é£xtension and also evaluated other
featuredo find the characteristiosf SCLC from contrast enhanced chest CT.

MATERIALSAND METHODS

Study Design, Location, and Time frame

This study was a descriptive type with a retrospective appmachbnfirmed cases at Dr.
Soetomo Hospital, Surabaya, Indonesia. Data were takercofinmedcase’s medical recordt
Dr. Soetomo Hospital from Juni 201d September 2022. We include 30 patients who underwent
contrast enhanced chest CT and histopatollogically pr&@irC. The CT image were reviewed
by 1 radiologist who were not blindéalthe clinical data. Each image underwent careful evalnati
by assessmewtf CT finding basen location and mediastinal extensidie defined hilar tumor
as those where the center of mass was within or proxaribe lobar-segmental bronchial lumen
and peripheral tumors as those where the center om#ss was within the peripheral lung
parenchyme or distal to a segmental bronchus. Lymph neeles considered enlarged if their
short axis diametén the axial plane was > 10 mm. When mediastinal lymphademp@atL AP)
was indistinguishable from the hilar mass, we defined it ediastinal conglomerate mass (m-
CM). According to these criteria, we classified SCLC ittype. Type I, which was only a hilar
mass, type I, which was hilar mass with ipsilateral istthal extension, type Ill, which was a
hilar mass with contralateral mediastinal extensigme 1V, which was a peripheral mass wath
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without m-LAP, and type V, which was a mediastinal mass. gkiyong them, when ipsilateral
or bilateral m-LAP was recognized as an independently enlayggehlnode, it was defined as
type Il a or lll a. When ipsilateral or bilateral m-LAfas indistiguishting from a hilar mass, so
called m-CM.,it was definedhstypell b, Il b, or Il c. Basednairway and vascular involvement.
Single or multiple central bronchial wall thickening witkerosis and/or obstruction was evaluated
for airways involvement. The central airway included nsem bronchi, bronchus intermedius,
and lobar segmental bronchi of each lobe. Vascular imvascluded the superior vena cava
(SVC), the main pulmonal artery (PA), and lobar PA butusled other vascular structures, such
asthe segmental PA, superior and inferior pulmonary weardia chamber.

RESULT

Based on this study, a total sample of 30 patients was ebtiamith 23 male subjects
(76.7%) and 7 female subjects (23.3%).

The age range of the study subjects was between 31 yeaB0agears, with an average
ageof 62 years, with the incidence ratemales being higher than females. 6 : 1 with 18 men and
3 women.

In this study, the most SCLC characteristics baseldaation and mediastinal extension
were type Il b, a hilar mass with conglomerated meidialsinass ipsilateral as much as 30% (n =
9), followed by type Il b, a hilar mass with ipsilate@nglomerated mass and contralateral
mediastinal conglomerated lymphadenopasgnuchas23.3%(n = 7), typell a, hilar mass with
ipsilateral mediastinal lymphadenopathy as much as 13.3% (ntyp4é) Il c, hilar mass with
bilateral conglomerated mediastinal masses10% (n = 3)]¥yperipheral mass with or without
lymphadenopathy 10%n = 3), type | hilar mass only and type V mediastinal nasxbg 3.3%(n
= 1), as in table 4.3. a combination of hilar and medidstimaglomerated mass, as in type Il b,
[l b and typdll cin 63% (n= 19). As shown in table 2 and figure 3

Table 2 Type Classification of SCLC by Location and M ediastinal Extension

SCLC Type Classification
Type | hilar mass only 1 (3.3%)
Type Il Hilar mass with 13 (43.3%)
ipsilateral mediastinal
extension

Type Il a with ipsilateral
mediastinal .
lymphadenopathy 4 (13.3%)
Type Il b with an
ipsilateral mediastinal 9 (30%)
conglomerated mass
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Typelll hilar mass with
bilateral mediastinal
extension

Type Il a bilateral
medical
lymphadenopathy

Type 11l b with
ipsilateral
conglomerated mass
and contralateral
mediastinal
conglomerated
lymphadenopathy

Typelll ¢ with bilateral
conglomerated
mediastinal masses

11 (36.7%)

1 (3.3%)

7 (23.3%)

3 (10%)

TypelV Peripheral mass with

or without lymphadenopathy 4(13.3)
Type V Mediastinal mass
only 1 (3.3%)
Total, N 30

Type | (Hilar Type Il (Hilar mass
mass only) with ipsilateral
mediastinal
extension)
Type lla

Type llb

e« Typellla
e Type lll b

e Typelllc lymphade

Type Ill (Hillar mass dengan Type IV ( Mediastina
bilateral mediastinal extension) Massa | Mass only

perifer
dengan
atau tidak

nopathy)

Figure 3. Classificationof SCLC types basenh location and mediastinal extension

From 4 casesf peripheral type SCLC, approximately 7%8= 3) showed a bronchial cutoff

sign (+), as showm Figure 4
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Figure 4. Female, 57 years with peripheral SCLC. Contrast enharied@T coronal and sagittal sectiaf lung
window shows bronchial cutoff sign (+) (blue arrow)

From 30 samples, there was 1 type that showed type V Wiihscan feature in the form
of a solid mass with punctate calcification in the rastihum medius, without mediastinal
lymphadenopathy, which seemed to be attached to the aottiamaddeft pulmonary artery with
indistinct boundaries, like figure 5.

Figure 5. Male, 63 years old with Neuroendocrine Mediastinal S@all Carcinoma. Contrast enhanced chest CT
axial, coronal and sagittal sections with the mediastviatlow showed heterogeneous enhancement
lesionsin the arterial phase, irregular shape with punctate caltiics insiden the mediastinum medius,
appearing to be attached to the aortic arch and left pangartery. Metastases were seen in the right
lobe of the liver

In this study, from 30 samples, approximately 60% (n = 18hefsamples proved to
involve the airways, either involving one bronchus (maenbhus) or 2 or 3 bronchial segments
with the most common type being type Il b approximately 1q@% 9). From this study,
approximately 73.3% (n = 22) were shown to involve vesselsimitiivement of only pulmonal
artery in 73.3% (n = 22), only the superior vena cava in 1313% 4) and combination of
pulmonary artery and superior vena casanuch as 6.6%n = 2).
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DISCUSSION

In this study it was found that the incidence of SCLC wasenslominant in men over 60
years oldputthis study also found caseswvomen.In 1973 the incidencef SCLC was dominated
by men, but in the last 20 years it has continued to deatirZ)02 the ratio of male and female
patients with SCLC was 1: 1 (6).

SCLC is one of the cancers with the strongest aasociwith tobacco and its prevalence
tends to reflect that of smoking, with a time lag adatt30 years. Only 2% of SCLC cases occur
in never-smokers (defined as lifetime smokers of less 1 cigarettes), genetic factors are
thoughtto play a minor rolen the susceptibilityo developing SCLC (1)

Although the understanding of tHeéT manifestations of NSCLC (non small cell lung
carcinoma) has advanced, the CT findings of SCLC havéewt sufficiently reported. In this
study, SCLC was classified into 5 types based on locationmediastinal extension on contrast-
enhanced chest CT scan using mediastinal window and luntemabphase. This classification
of SCLC characteristics is easy and simple. In thuidystthe most common type found was type
Il b, the hillar mass with an ipsilateral mediastinahglomerated mass as much as 30% (n = 9)
(table 5.2). Type Il cases were the most frequently foarttlis study about 43.3% (n=13), this
number is almost the sarasthe frequencwyf typelll eventsaasmuchas36.7% (n=11), especially
the combination of hilar mass with conglomerated meidisinass as in type llb + Il b + 11l ¢
found as much as 63.3 % (n = 19). SCLC spreads mainlyn the submucosa and
peribronchovascular connective tissue and invades smaklgesnd lymphatics during its early
stages.(4). These characteristicsiacordance with the resutisthis studysothat a hilar mass
with a conglomerated mediastinal mass is a pattermdirdings from SCLC that can be easily
recognized. In addition, type IV, peripheral masses withitirout lymphadenopathy were found
in 13.3% (n=4), SCLC manifesting as peripheral nodules was ttze incidence was less than
5%.(7).

From 4 cases of peripheral type SCLC, 75% (n = 3) shovieedrechial cutoff sign (+), the
reasons that may be attributed to the fact that periph€aC3isually originates in the mucosa
and grows along the submucosa layer (7).

Thus peripheral SCLC is easily invaded along with alveolarcktres and peripheral
bronchioles. Currently, no other publication has repotteddign in detail in peripheral SCLC.
From 4 cases of peripheral SCLC in this study, approxignda&s (n = 1) showed a different
feature in the form of a mass attached to the pleutta seitid and necrotic components inside,
lobulated edges, did not appear to show a bronchial cutgwif $his mass appears to be stuck to
the pleura, and younger age, although there are studiesaththere is a high incidence of SCLC
occursin younger patients (27-66 years) compaxedther cancer patients (1).

In addition, men also accounted for the majority (78¥Qeripheral SCLC cases in this
study. This finding may be relatédthe fact that the majorityf men smoke (6).

WWw.ijrp.org



Deasy Kartika P / International Journal of Research Publications (IJRP.ORG) @ IJ RP. 'ORG
ISSN: 2708-3578 (Online)
200

From 30 samples in this study, 1 patient (3.3%) was locati@ mediastinum, without
any featuresf lymphadenopathy, which was categorizstlypeV, which was only a mass the
mediastinum with or without lymphadenopathy. Primary Newtoenne Small Cell Carcinoma
Mediastinum is a very rare form of malignancy. Wily a few cases currently documented in
the literature, the etiology itself is unknown, thésmors are aggressive, have high recurrence
rates and often metastasize, making patient manageiiffeult.in this studywe found metastases
in various locations, in the form of contralaterald nodules, liver metastases and also the head.
Primary Neuroendocrine Small Cell Carcinoma Mediastimineported to occur frequently in a
male with an age of onset of 54 years. This case octurra 63 year old male. On CT, these
lesions show invasiorof adjacent tissue and appear irregular with ill-defineddéd,
homogeneous density and large areas of necrosis. Irsttidy, 1 case of tumor showed a
heterogeneous lesion with punctate calcification in thva size of less than 3 cm, in the
mediastinum medius, appearing to be attached to the amtti@ad pulmonary artery. Where a
scattered image of punctate calcification was found which meagn important CT sign of this
rare disease (9)

In this study we evaluated the involvement of the cemtiratays, including the main,
intermediate, and segmental lobar bronchi of each lobgeneral, SCLC tends to spread to the
submucosa and peribronchovascular connective tissuendetidioss of airways and underlying
blood vessels. Endobronchial extension, which is commaguamous cell carcinoma, is seen
less frequently, so airway obstruction is usually causedpression of an expanding tumor
rather than by intraluminal obstruction (4).

The most common types involving the bronchi are typesaihd 11 b, hilar mass with a
conglomerated mediastinal mass. This supports the spfeamucosal tumors from SCLC and
suggests that involvemeat the main airway and @ more bronchis a characteristic featud
SCLC. From all the types this study, only typ#&/ and type V proved nao involve the bronchi.

Vascular invasion was evaluatidthis studyasmanyas86,6%(n = 26) cases involved
vascular with involvement only pulmonal artery about 73(38&26), only vena cava superior
13,3% (n=4) and combinatiaf pulmonal artery and superior vena cagauchas6,6% (n=2),
the most involvement was pulmonal artery, which may bet@tiee pulmonary artery's proximal
location from the central airway where the SCLCexif4).

Conclusion

We classified 5 general types of SCLC according to locatimhmediastinal extension
detail in chest CT. A recognazible special CT charatizig SCLC was a central hilar tumor
with a bulky mediastinal conglomerated mass. Mosesawith hilar mass involving 2 or more

bronchi with stenosier obstruction and also vascular involvement especialippoal artery.

Acknowledgement

WWw.ijrp.org



Deasy Kartika P / International Journal of Research Publications (1JRP.ORG) @ JJ RP. 'ORG
2 ¢ )

ISSN: 2708-3578 (Online]

201

The author would likéo thank Facultyf Medicine, Universitas Airlangga, Universitas Airlangga
Hospital and Radiology Department For supporting this study

Source of funding

This study did not receive any specific grant from fundiggnciesn the public, commerciabr
for profit sectors.

Conflict of Interest
Nil
Abbreviations:

SCLC : Small Cell Lung Carcinoma; CT : Computer tomograpt8CLC :Non Small Cell Lung
Carcinoma

WWw.ijrp.org



Deasy Kartika P / International Journal of Research Publications (IJRP.ORG) Y JJ RP. 'ORG
2 ( )
202

References

1.

Brambilla, E., Travis, WD, Colby, T. v., Corrin, B., &nosato, Y. (2001). The new
World Health Organization classification of lung tumors.dp@&an Respiratory Journal,
18(6), 10591068https://doi.org/10.1183/09031936.01.0027530

Karachaliou, N., Pilotto, S., Lazzari, C., Bria, E., darMis, F., & Rosell, R. (2016).
Cellular and molecular biology of small cell lung canc®n overview. In Translational
Lung Cancer Research (Vol. 5, Issue 1, pp-15. AME Publishing
Companyhttps://doi.org/10.3978/j.issn.2218-6751.2016.01.02

Ramadhaniah, F., Cancer, G., Carcinoma, P., Cel\WBh, K., Pleura, E., Mulawarman,
A., Suzanna, E., Andalucia, LR, Research, B., DevelopmBn, Rs, K., & Dharmais, J.
(2016). Featuref Lung Cancer Non-Small Cell Carcinoma with Pleural Efosi
Characteristic of Non-Small Cell Lung Cancer with Ple&fasion. In J Respir Indo (Vol.
36, Issue 2).

Lee, D., Rho, JY, Kang, S., Yoo, KJ, & Choi, HJ (2016). @dihgs of small cell lung
carcinoma Can recognizable featurese found? Medicine (United States),
95(47)https://doi.org/10.1097/MD.0000000000005426

Kazawa, N., Kitaichi, M., Hiraoka, M., Togashi, K., Mio, Mljshima, M., & Wada, H.
(nd). Small Cell Lung Carcinoma: Eight Types of Extens@ma Spread on Computed
Tomography 653ln J Comput Assist Tomogr & (Vol. 30).

Carter, BW, Glisson, BS, Truong, MT, & Erasmus, JJ (20%#)all cell lung carcinoma:
Staging, imaging, and treatment considerations. Radiog®mphB4(6), 1707
1721 https://doi.org/10.1148/rg.346140178

Zhang, X., Lv, F., Fu, B., Li, W., Lin, R., & Chu, Z2@22). Clinical and Compet
Tomography Characteristics for Early Diagnosis of jlemial Small-cell Lung Cancer.
Cancer Management and Research, 14.-&8D.https://doi.org/10.2147/CMAR.S351561

Costanzo, LR, Kewan, T., Kerwin, K., & DaWw, (2019). Primary Mediastinal Small Cell
Neuroendocrine Carcinoma Presenting with Superior Venava C&yndrome.
Cureushttps://doi.org/10.7759/cureus.4873

Li, J., Xia, T., Zhang, W., He, P., & Guan, Y. (2014). RagnSmall Cell Neuroendocrine
Carcinoma of the Mediastinum: Computed Tomography and Histopatha@bgic
Correlationwww.cat.org

WWw.ijrp.org



