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SUMMARY

Introduction Lung carcinoids are considered a rare and uncommon group of lung tumors, making about
1% of all primary lung tumors. Atypical carcinoids are more aggressive than typical ones, with higher
metastatic potential and worse prognosis and a 10-year survival rate of less than 60%.

Case outline In 2012, a 61-year-old male underwent the right lower lobectomy and the histopathological
finding was an atypical lung carcinoid tumor. At the beginning of 2016, radiological and bronchoscopic
progression of the disease was reported. Magnetic resonance imaging revealed enhanced nodular lesions
compatible with liver metastases. The patient received endoluminal brachytherapy. Subsequently, the
first line chemotherapy according to the cisplatin/etoposide (PE) protocol was applied. In August 2016,
the somatostatin receptor scintigraphy (SRS) revealed secondary deposits with somatostatin receptor
(SR) expression in the liver and lungs. The treatment with lanreotide injections was initiated. After five
treatment courses, progression of the disease in the bronchial tree was verified and electro-cauterization
and argon plasma cauterization of the tumor in the right main bronchus were performed. In Septem-
ber 2017, progression of the disease was verified again. The Oncology Board introduced the third line
therapy with everolimus.

Conclusion The evidence supporting optimal treatment strategies for an atypical lung carcinoid tumor
is lacking, but some recent publications indicate that multimodal treatment is associated with prolonged

survival.
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INTRODUCTION

Lung neuroendocrine tumors are classified into
four categories, depending on their increasing
biological aggressiveness: 1) typical carcinoid
(TC), 2) atypical carcinoid (AC), 3) large-cell
neuroendocrine cancer (LCNEC), and 4)
small-cell lung cancer (SCLC). The guidelines
for the Ki67 proliferation rate are given in the
new WHO classification as the Ki67 index
which amounts to 50-100% for SCLC, from
40-80% for LCNEC, 5-20% for AC, and falls
below 5% for TC [1]. Lung carcinoids (LC) are
rare pulmonary tumors making 1-5 % of all
malignant lung tumors, having the incidence
of 5-10/1,000,000 [2]. The standard treatment
approach for lung carcinoid is a surgery, due
to the fact these tumors are poorly sensitive to
irradiation or chemotherapy [3].

TCs make up 70-90%, and ACs 10-30%
of all LCs. The overall survival of patients un-
dergoing total resection amounts to 92-100%
for TCs, and 61-88% for totally resected AC.
Inoperable LCs represent a considerable treat-
ment challenge due to their poor chemo- and
radiosensitivity. In addition, these tumors may
reoccur or metastasize a decade after the pri-
mary resection [4, 5].

CASE REPORT

The approvals of the Committee on Ethics and
of the Oncology Board were received for the
purposes of this report.

A 54-year-old male with the symptoms of
cough, fever, and dyspnea was admitted to the
Institute for Pulmonary Diseases of Vojvodina
in November 2012. The standard chest X-ray
was presented with an oval opacity in the lower
pole ow the right hilus (Figure 1). The chest
computed tomography (CT) finding disclosed
a tumorous lesion with the longest diameter of
6 cm, which infiltrated the S6 bronchus.

The endoscopy finding revealed a necrotic
tumor emerging from the right Nelson bron-
chus, almost totally obstructing the basal bron-
chi. The histologic finding of the tumor biopsy
sample correlated with lung adenocarcinoma.
On November 12, 2012, the patient was submit-
ted to lobectomy of the right lower lung lobe.
The definite histopathology finding was tumor
carcinoides typus atypicus (Figure 2). The TNM
classification established the definite T2aNOMO
stage of the disease. Adjuvant chemotherapy
was recommended, but the patient was not
motivated for any additional treatment at that
time. Regular postoperative Oncology Board
controls were performed. All required analyses
persisted normal for three years.
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inflammatory-type lesions at S2 on the right, accompanied
with an intraluminal lesion of the intermediary bronchus.
Unclearly demarcated liver lesions were also detected. The
MRI finding from February 2016 was presented with mul-
tiple liver lesions characterized as secondary deposits. The
whole-body positron emission tomography (PET) showed
active nodes in the liver and an active lesion in the right
lung (Figure 3).

Bronchoscopy performed in February 2016 revealed
the following findings: tiny tumorous formations, smooth
in the distal part of the trachea, and one larger smooth

Figure 2. Atypical carcinoid: (A) punctate focus necrosis of carcinoid tumor cells and eosin; (B) a single mitosis in one tumor cell and cells with
granular nuclear chromatin; (C) Ki-67 shows an intermediate proliferation rate

Figure 3. Magnetic resonance image of the abdomen: metastatic liv-
er lesions, confirmed by positron emission tomography scan, which
showed accumulation of radioactive fluorodeoxyglucose in the liver,
as well as in the right lung

Figure 4. Endoscopic finding — the tumor removed applying the elec-
trocautery loop; infiltrations in the tracheobronchial tree removed by
argon plasm cauterization

On the regular control in November 2015, the patient
had no symptoms, chest X-ray was identical to the former
one, but CT of the abdomen revealed the liver involved
by a few hypodense focal lesions in both lobes, probably
hemangiomas. Erythrocyte pool liver scintigraphy was
performed in December 2015 and detected no hemangi-
oma-characteristic zones. The patient was scheduled for
magnetic resonance imaging (MRI) of the abdomen. In
January 2016, he developed fever and cough. The chest
X-ray showed tiny inhomogeneous lesions in the right up-
per lung field and CT of the thorax disclosed infiltrative,
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tumor in the orifice of the upper bronchus on the right,
entirely obstructing the orifices. The Oncology Board
recommended endoluminal irradiation treatment, to be
succeeded with chemotherapy (cisplatin/etoposide pro-
tocol). The patient completed this treatment in July 2016.
On the control examination in August 2016, the finding on
the lungs was in partial regression, but the finding on the
liver persisted unchanged. All available histopathological
samples were reassessed and they were AC of the lung,
with low proliferative Ki index. The somatostatic recep-
tor scintigraphy (SRS) was performed showing second-
ary deposits with SRS expression in the liver and lungs.
The patient was started on lanreotide injections. After five
therapy courses, progression of the disease in the tracheo-
bronchial tree was verified. The tumor was removed by the
electrocautery loop. Three months later, the tumor reoc-
curred at the same site so we reapplied the electrocautery
loop, and then removed infiltrations in other localizations
of the tracheobronchial tree by argon plasma cauterization
(Figure 4). On the occasion of a new relapse episode in the
right main bronchus when the lumen of the bronchus was
reduced to 20%, spirometry and blood gas exchange find-
ings persisted to be normal, but due to the latest endoscopy
finding, interventional palliative bronchoscopy procedures
(electrocautery of the tumor and argon plasma coagula-
tion) were indicated.

In December 2017, the disease progression was reg-
istered in terms of an increased number and size of liver
metastases, so the patient was selected for the third line
treatment for AC with the everolimus drug. The patient
was receiving this therapy from February to July 2018
when he developed undesirable side effects in terms of
gastrointestinal symptoms and disease developed further
liver progression resulting in the liver failure, so the drug
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was discontinued in September 2018. At present, the pa-
tient has been receiving the symptomatic treatment with
maximal supportive palliative oncological therapy.

DISCUSSION

LCs are included in the spectrum of neuroendocrine
lung tumors, with a low frequency rate, ranging 0.2-2 per
100,000 inhabitants per year in the USA and Europe [6].
LCs belong to neuroendocrine lung tumors staged from
the low-grade TC and intermediate-grade AC, to the high-
grade LCNEC, and SCLC. TCs have less than 2 mitoses
/ 2 mm?, and no necrosis, while ACs have 2-10 mitoses
/ 2 mm?, and punctiform necrosis foci [7]. The diagnosis of
LC is sometimes difficult to establish without immunohis-
tochemical analyses (IHA) resulting in misdiagnosis, as it
was the case in our patient, in whom the histopathological
analysis of the tumor biopsy suggested lung adenocarci-
noma and the definite diagnosis of carcinoid was at last
established by IHA of surgically obtained biopsy samples
and defined as atypical lung carcinoid. The reassessment
procedure in our patient included the Ki67 proliferative
index introduced in the clinical practice in 2015 by the new
World Health Organization classification for neuroendo-
crine tumors, ranging 5-20% for ACs and amounting to
< 5% for TCs. The Ki67 proliferative index in our patient’s
sample amounted to 15%, which additionally confirmed
the IHA findings of AC [8].

Respiratory symptoms develop in centrally localized
tumors, while peripheral LCs are diagnosed incidentally on
the chest X-ray. Our reported patient had respiratory infec-
tion signs and dyspnea caused by centrally located tumor.
The carcinoid syndrome develops in 2-5% of LCs, usually
in the metastatic tumor type. The Cushing syndrome is
registered in 1-6% of the affected patients [9]. The patient
in our study had none of either syndrome characteristics
related to hormonal hyperreactivity.

The gold standard for radiological LC detection is the
contrast CT. Carcinoids usually appear as round or oval
lesions with unclear or lobular margins; around 10% of the
patients may develop multiple, bilobar lesions; in that case,
they are always associated with calcifications [10]. The di-
agnostic algorithm required bronchoscopy. To obtain the
mediastinal lymph node, transbronchial biopsy sample is
required, which enables a precise disease staging. Real-time
endobronchial ultrasound bronchoscopy has been recom-
mended over the last decade. The latest invasive diagnostic
methods also include fluorescent bronchoscopy, which
precisely determines the respectability border [11, 12].

PET is strongly indicated when a local or metastatic
spread of the disease, particularly AC, is suspected [13].
Our reported patient, in whom ultrasound and CT screen-
ing of the abdomen failed to establish the etiology of new
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liver lesions three years after the surgery, the erythrocyte
pool liver scintigraphy was performed first. The MRI find-
ing of February 2016 revealed the presence of multiple liver
deposits characterized as secondary deposits. The patient
was submitted to whole-body PET, disclosing active nodes
in the liver and an active lesion in the right lung.

About 80% of LCs express the somatostatin-type recep-
tor-2 and -5 (SSTR-2 and SSTR-5). In our patient, after
brachytherapy as an endoscopy procedure which ablat-
ed the relapsed tumor in the right main bronchus, first
line chemotherapy was applied and the patient got a few
months of disease stability. When relapse of the disease
occurred in the tracheobronchial tree and the liver lesions
also progressed in number and size, having obtained the
positive octreoscan finding, the patient was started on lan-
reotide injections.

TC has an excellent prognosis with the 10-year survival
of over 90%, while AC is more aggressive, having a higher
metastatic potential, worse prognosis, and the 10-year
survival less than 60% [14, 15]. Surgical resection is the
treatment of choice for patients with LCs. Advanced AC is
more aggressive than TC and requires a multidisciplinary
meeting review for all medical treatment decisions. The
surgical treatment is not indicated in case of advanced or
metastatic LCs.

European Society of Medical Oncology guidelines are
similar to those of the National Comprehensive Can-
cer Network and recommends systemic therapy for ad-
vanced or metastatic LCs; no preferred regimen; options
include cisplatin/etoposide, temozolomide with or without
capecitabine, sunitinib, or everolimus; consider octreotide
for symptoms of malignant carcinoid syndrome [16, 17].
The treatment with somatostatin analogues is the most
frequent second-line systemic approach for patients with
advanced or metastatic LCs.

Laser bronchoscopy and other invasive endoluminal
procedures such as cryotherapy, argon plasma cauteriza-
tion, electrocauterization, should be considered for inoper-
able patients or performed as a preoperative unclogging
procedure. Everolimus is an mTOR kinase inhibitor which
is indicated for progressive, well-differentiated, non-func-
tional neuroendocrine tumors of lung origin that are lo-
cally advanced or metastatic [18, 19].

In the long-term course of the disease, our patient has
been treated according to all the above-mentioned Europe-
an and world treatment guidelines. After the applied pallia-
tive interventional bronchoscopy procedures, the patients
survival was prolonged probably due to reduced recurrent
post-obstructive pneumonia. Prolonged survival was prob-
ably achieved by the use of other therapeutic modalities
such as cisplatin/etoposide chemotherapy, somatostatin
analogues, and, lastly, the use of everolimus.
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MerTacTaTcku aTunuYHK nayhHU KapuuHong TpeTupaH KOM6MHOBaAHMM Tepanujama

HeHcw Jlanuh'?, iparana Terentuja'?, MBaH Kyxajpa'?, Carba Tomuh?, ViBnua lanuh?

"MHcTuTyT 33 nnyhHe 6onectn BojsogunHe, Cpemcka Kamenuua, Cpbuja;

2YHuBep3uTeT y HoBom Capy, MeauumHckn dakynteT, KaTefipa 3a 3gpaBcTBeHy Hery, Hosu Cag, Cp6uja;
*KnuHnukn ueHTap Bojsogute, KnuHuka 3a optonescky xupyprujy 1 Tpaymatonorujy, Hosu Cag, Cpbuja

CAXETAK

YBop NnyhHn KapunHOUaW YnHe peTky rpyny nayhHux Tymopa
ca 3actynsbeHolwhy oko 1% cBUX nprMapHUX niayhHUX Tymo-
pa. ATunuyHn KapurHoug nnyha je arpecrBHUjW Y O4HOCY Ha
TUNUYHY, ca Behom moryhHowhy MeTacTasmparba 1 TOWMjom
nporHo3om, a 10-roguiirbe npexunsibaBame je marbe of 60%.
Mpukas 6onecHuka foanHe 2012. Kog 61-roguiukber 6onec-
HVKa ypaheHa je fecHa Aotba NobeKkTommja, a AePUHUTHBHY
NaTOXMCTOJIOWKM HaJla3 je 04roBapao aTunuyHom niayhHom
KapuvHouay y moYeTHOM cTagujymy 6onectu. lMouetkom 2016.
rofVHe PagvoNoLKM 1 BPOHXOCKONCKM je MoTBPHeH peumnans
6onectu y 6poHxy. MarHeTHa pe3oHaHLa abgomeHa noTepauia
je npucycTBo HOAyNnapHUX fle3nja Koje Cy oagroBaparne jetpe-
HMM MeTacTa3ama. bonecHuk je Tafa npumro bpaxutepanujy
3axBaheHor gena 6poHxujanHor ctabna u xemuotepanujy no
npoToKony uucnnatuH/eronosng. Y asrycty 2016. roguHe
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cunHTUrpadja COMaToCTaTMHCKMM peLenTopuMa je nokasana
eKkcnpecujy oBux pelientopa y nnyhuma v jetpu 1 6onecHuk je
0TMoYeo Tepanujy ca xemnoTepaneyTnkom laHpeotuge. lMocne
MeT LMKyca OBe Tepanuje jaBuna ce Hoa nporpecuja 6onectu
y 6poHxujanHom cTabny, Te ce ypaauna enekTpokayTepusauuja
1 aproH-nnasma KayTepusauuja Tymopa. Hoea nporpecuja 60-
necTu HacTana je y centembpy 2017. roguHe, Kaaa je 6onecHuUK
3anoyeo Tepanujy ca 1eKOM eBeposIMMyC.

3aksbyyak OnTMManHy Tepanujcki BOANYY 3a eyetbe aTunny-
Hor niyRHOr KapLumHovaa HCY yTBpHeHU, a HOBY 06jaBIbeHM
pafoBy yKasyjy Ha HEOMXOAHOCT HEeroBOr MyNTUMOLANNTET-
HOT fleyerba, Ynme ce omoryhaBa AyXKe NpexuBbaBatkbe OBUX
6onecHuKa.

KrbyuHe peuu: niyha; aTMnyyHM KapLMHOWU; COMATOCTATUHCKN
peuenTopu; 6paxuTtepaniija; eBePoNNMyC
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