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Abstract: Background: Skeletal metastases from carcinoid tumours are extremely rare.
Their correct diagnosis is a challenging problem for clinicians and pathologists, with impor-
tant clinical implications for patients. In most cases, examination for the possible presence of
skeletal metastases is initiated only when patients present symptoms suggestive of skeletal
metastases. Case presentation: In this paper, the authors present the case of a middle-aged
woman suffering from back pain due to a bronchial carcinoid that metastasised to the spine.
We managed skeletal metastases with vertebroplasty and achieved excellent results and
the complete remission of symptoms six months after the procedure. Conclusions: The
relevance of this case report is that it highlights the importance of correctly diagnosing and
treating these rare lesions to improve the quality of life of metastatic oncologic patients.

Keywords: lung tumour; neuroendocrine tumour; bronchial carcinoid; skeletal

metastases; vertebroplasty

1. Introduction

Lung neuroendocrine tumours are a family of pathologies with common morphologi-
cal, ultrastructural, immunohistochemical and molecular characteristics [1]. They are classi-
fied into four subtypes: small cell neuroendocrine carcinoma, large cell neuroendocrine
carcinoma, typical carcinoid and atypical carcinoid [2]. Typical carcinoid tumours are less
common than malignant tumours, representing 0.4-3% of all pulmonary neoplasms [3].
They usually occur in females younger than 60 years, with two peaks of incidence at 35
and 55 years [4,5]. The carcinoid tumour grows slowly in the central zone in 70% of cases.
Its symptoms and signs occur in approximately two-thirds of patients, including cough,
recurrent pneumonia and haemoptysis [6,7]. In contrast, patients with peripheral localised
carcinoids are more often asymptomatic [7]. Paraneoplastic “carcinoid” syndrome, char-
acterised by sudden skin flushing, diarrhoea, asthma-like crises and elevated levels of
5-hydroxy-indolacetic acid (5SHIAA) in the urine, is uncommon in lung carcinoid patients
(1% of cases) but can occur more frequently (5-10%) in patients with an atypical variant
and/or in the presence of distant metastases [8].

CT scans of the chest and upper abdomen are the gold standard for carcinoid di-
agnosis, showing the typical hypervascularisation and identifying any lymph node or
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liver metastases [9]. Scintigraphy with radiolabelled octreotide is a valuable technique
that highlights both the primary tumour and metastases [10]. However, only one-third of
carcinoids express somatostatin receptors, and the accuracy of this method is limited by
the presence of false positives (e.g., pneumonia, sarcoidosis and non-small cell lung cancer
(NSCLC)) [11]. Positron emission tomography/computed tomography (PET-CT) does not
appear to be more useful than CT since fluorodeoxyglucose (FDG) uptake by carcinoids is
generally low [12].

Metastases in atypical carcinoid tumours occur late, often affecting lymph nodes,
liver or bones, without a distinct radiological pattern [1]. Hence, its correct diagnosis is a
challenging problem for clinicians and pathologists, with important clinical implications for
patients. Since recurrences and distant metastases in CT can develop years after resection
of the primary tumour, follow-up care for a minimum of 10 years is indicated [1]. Surgical
treatment at the metastatic stage can be considered if the metastases are resectable [13].
Octreotide has become the main therapeutic regimen for treating carcinoid syndrome-
related complaints [14].

The current literature on the management of metastatic lung neuroendocrine tumours
remains scarce, and there is still uncertainty regarding optimal treatment strategies. As
skeletal metastasis is now increasingly recognised, there is a need to improve the awareness
of possible clinical approaches.

This paper aimed to share direct knowledge of the case of a 53-year-old woman
with recurrent back pain due to metastatic typical bronchial carcinoid and to highlight
the importance of correctly diagnosing and treating these rare lesions to improve the
quality of life of these patients. To our knowledge, this is the first published report on
this specific condition, which includes more than three years of follow-up after the initial
orthopaedic treatment.

2. Case Presentation

The current case report was described in accordance with the Consensus-based Clinical
Case Reporting Guideline as proposed in 2014 [15] and following the Flow Diagram for
Case Reports as updated in 2017 (Figure 1) [16].

A 53-year-old woman with a history of seronegative spondyloarthritis, hypertension,
marginal B-cell lymphoma and eye conditions was diagnosed with bronchial typical carci-
noid in 2010. Initially, she underwent laser resection of the right basal tripod with stenotic
results, but recurrence was detected in 2014 after transbronchial biopsy, with close clinical
and radiological follow-up monitoring.

In 2020, the patient complained of cough, clear sputum and occasional dyspnoea. In
December 2021, she underwent FDG PET-CT, which revealed FDG uptake in the right
hilum [maximum standardised uptake (SUVmax) value 8] and in the T7 (SUVmax 12), L2
(SUVmax 3.3) and left sacral wing (SUVmax 2.4) levels in the spine (Figure 2).

A new bronchoscopy revealed two nodules in the intermediate bronchus and stenosis
in the right basal tripod (Figure 3).

Histology confirmed a recurrence of typical bronchial carcinoid lung and spine metas-
tases. Following oncological evaluation, the patient started medical therapy with Lan-
reotide 120 mg and Everolimus.

By January 2022, due to consistent worsening back pain, the patient was led to undergo
an orthopaedic clinical evaluation, where further radiological tests were suggested to better
investigate the lesion. She was also instructed to wear an orthopaedic corset. Subsequently,
a CT scan and an RMN with intravenous contrast medium were performed in January
and February 2022, which showed a T7 mixed lesion with blastic and lytic components
(Figure 4).
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Figure 1. Flow chart of the case report.

Figure 2. Two axial sections of the FDG CT-PET image showing uptake at the right lung hilum (red
arrow) and at the vertebral spine on T7 (white arrow).

It was thus decided to manage the lesion with a three-month follow-up along with
a prescription of an orthopaedic corset and analgesic drugs to manage back pain. In
March 2022, the patient started therapy with zoledronic acid for the repair of the osseous
metastases and to induce pain release. Due to the lack of pain control, a new CT scan with
contrast medium was performed. It showed an enlargement of the lytic lesion affecting
the entire vertebral body of T7. Therefore, it was decided to perform a biopsy of the lesion
followed by vertebroplasty, which was executed in June 2022. The patient was positioned
prone and the lesion was localised with XperCT. The biopsy was performed with a 13G
needle, and the material was sent for a histologic examination. Using the same type of
needle, polymethylmethacrylate was then injected into the vertebral body to fill the lesion
(Figure 4).
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Histologic examination subsequently confirmed the diagnosis of carcinoid tumour
localisation (cytokeratin MNF 116+, synaptophysin+, chromogranin+). After successful
vertebroplasty, back pain regressed, and the follow-up FDG PET-CT scan performed on
16 August 2022 showed no positive signals. The most recent PET-CT scan in December
2024 confirmed no recurrence and the orthopaedic corset was no longer necessary. Figure 5
traces the clinical development from diagnosis to the last follow-up (Figure 5).

Figure 3. Endoscopic images obtained during bronchoscopy performed at our centre in Padova
showing the presence of two nodules at the beginning of the intermediate bronchus (arrows) (A) and
the lateral basal segment (arrow), which is completely unexplorable, downstream (B).

Figure 4. (A) Coronal, (B) sagittal and (C) axial CT reconstruction showing mixed lytic and blastic
lesions of the T7 vertebral body (arrow). (D) MR image sagittal STIR image demonstrating high-
intensity signals in the corresponding vertebral body.
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Figure 5. Frontal (A) and lateral (B) radiographs in the prone position immediately after vertebro-
plasty with 10 mL of polymethylmethacrylate (PMMA) was injected. The PMMA distributes into the
lesion from the superior to the inferior endplate. (C) CT image showing sagittal reconstruction at the
6-month follow-up.

3. Literature Review

Only five cases of bone metastases from bronchial carcinoid tumours have been
reported in the literature [17-20]. One of the first reported cases was a 48-year-old man
who was diagnosed with bronchial carcinoids. At eight months after surgery, osteolytic
metastasis was found in the proximal part of the left clavicle and multiple osteoblastic
deposits in the right clavicle, vertebrae and sternum [17]. Another case was reported in
a Spanish paper describing an 80-year-old man with pelvic localisation [18]. In February
2006, Ba D. Nguyen published an “Interesting Image” case of a 70-year-old man with a
bronchial carcinoid and a lytic lesion of the left lateral mass of C5 treated with radiation
therapy [20]. Finally, in a paper published in 2011, Takeshi Hori et al. reported two cases:
the first involved a 59-year-old man with thoracic spine localisation treated with spinal
decompression, while the second involved a 74-year-old man with an osteolytic lesion in
the shaft of the left femur treated with intramedullary nail surgery [19]. Table 1 summarises
the papers shown in this review (Table 1).

Table 1. Summary of the papers with documented metastases from bronchial carcinoid tumour.

n. . . Symptoms Type of Post-op Symptoms
pts Sex Ag Metastasis Location Prior Surgery Intervention Follow-Up After Surgery
Left clavicle, multiple
osteoblastic deposits .
Ashraf MH (1977) 1 M 48 in the right clavicle, .Pam at the None. - -
[21] right clavicle.
vertebrae and
sternum.
Pérez Ar[lzgzell F (2009) 1 M 80 Pelvic localisation. - - - -
S Back pain and Spinal decom-
Thoracic spine . P ol .
localisation *1; numbness in pression **; ly*; Slight
. 1 ocalisation *!; . .
Hori T (2012) 12 59 * . L the lower in- numbness in
2 M 2 osteolytic lesion in the R X . ol
[23] 74* limbs; none tramedullary hisleg *'.
shaft of g -
until lesion of nail and - -

*2
the left femur *=. the femur *2. courettage *2.
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Table 1. Cont.
n. . . Symptoms Type of Post-op Symptoms
pts Sex Ag Metastasis Location Prior Surgery Intervention Follow-Up After Surgery
Nguyen Ba D. L
(2006) 1 M 70 C5. Not reported. Radiation - -
therapy.

[24]

(*) Only relating to ': 59-year-old male patient; 2: 74-year-old male patient.

4. Discussion

The term carcinoid was first introduced by Oberndorfer in 1907 to describe a tumour
of the small intestine that is clinically less aggressive than a carcinoma. The first report
of a bronchial carcinoid tumour was by Laennac in 1831 [25]. Subsequently, tumours
with similar clinical and biochemical features were found at other sites. A link has been
established between the presence of these tumours and clinical syndromes due to various
chemical substances produced by them [17].

Bronchial carcinoids constitute 4% of primary pulmonary neoplasms [21]. They were
initially regarded as benign, but the occurrence of local and distant metastases made it
clear that they were malignant [21]. Although skeletal metastases from carcinoid tumours
were considered extremely rare in the past [22,23], they are now increasing due to longer
survival and more advanced diagnostic techniques, reaching around 40% of all cases [24].

In most cases, examination for the presence of skeletal metastases was initiated in
patients who already had clinical local pain symptoms that were suggestive of skeletal
metastases [19]. However, patients with carcinoid tumours with skeletal metastasis do
not always complain of local pain at the site of skeletal metastasis, as reported by Hory
et al., or neurological pain [19]. The initial symptoms can range from minimal or no local
pain to severe discomfort, as in our case. In some cases, bone metastasis may lead to
pathological fractures, an outcome that should be avoided whenever possible. Other non-
specific symptoms may include constipation, loss of appetite, nausea, frequent urination
and confusion. However, skeletal metastasis may frequently remain undetected, as some
patients do not complain of any symptoms [26].

Bone metastases from bronchial carcinoids are usually osteoblastic, which are in
contrast to metastases from lung carcinomas, which are generally osteolytic [13,27]. Nev-
ertheless, the literature review showed that osteoclastic metastases occur in fewer cases,
suggesting once more that this is a very complex disease [17]. Furthermore, this characteris-
tic discovery of a spinal osteolytic lesion and bone destruction should not only suggest the
presence of a metastasis but it could also conceal a primary bone tumour, such as a giant
cell tumour. Hence, a bone biopsy is mandatory for a proper diagnosis and the following
treatment (conservative, adjuvant, surgical or a combination of these therapies), which can
offer pain relief and a better prognosis [28].

The mechanisms of the metastases in bronchial carcinoid tumours are not yet fully
understood, mainly due to their rarity and typically subtle behaviour. However, they
are believed to alter vascular permeability, inducing cytoskeleton rearrangement and
directional cell migration and reawakening dormant cancer cells [29]. This duality of
the osteoblastic or osteoclastic metastases reflects the peculiar biological behaviour of a
bronchial carcinoid. It may also be influenced by tumour grade, hormonal activity and
individual patient variability. Hence, the metastatic spread occurs via haematogenous
routes due to the tumour’s rich vascularisation, in particular from the venous system,
and is neuroendocrinal in origin [29]. An indolent clinical course generally characterises
metastases from this type of tumour. Still, they may sometimes be found in regional lymph
nodes or distant sites like the liver, brain, subcutaneous tissue, skin, mammary glands, eyes
and adrenals. Moreover, they can occur late, even decades, after primary tumour surgery.
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Therefore, it is essential to choose the correct diagnostic imaging technique. While bone
and octreotide scintigraphy offer acceptable sensitivity, MRI provides higher sensitivity
in detecting bone metastases [30]. FDG PET-CT is also valuable for identifying multiple
bone metastases from carcinoid tumours [30]. Moreover, while the CT and MRI literature is
limited, bone scintigraphy is a sensitive and reliable method but is typically used when
symptoms such as back pain appear [26]. In the present case report, it was decided to adopt
FDG PET-CT, which successfully revealed spine metastases.

Advances in the molecular understanding of these tumours have enabled earlier
detection of bone metastases through targeted agents like 111In-pentetreotide and 131I-
MIBG [31]. Lastly, laboratory data can help identify bone metastases, such as alkaline
phosphatase, which can indicate bone disruption, and calcium, which can indicate bone
damage. These tests can help identify metastases, but imaging techniques are essential for
a correct and timely diagnosis [32].

The cases reported in the literature illustrate the diverse clinical presentations and
disease progression patterns, with metastases appearing months or years after the initial
tumour diagnosis, as corroborated by our case [17-19]. Therefore, long-term follow-up
should be considered mandatory for patients with bronchial carcinoids. In addition,
although the spine seems the most common target, the variability in metastatic sites,
including the rib, clavicle, pelvis, femur and liver, suggests that the disease can follow an
unpredictable course, making continuous follow-up of multiple locations a crucial aspect
of patient management (Figure 6) [17-19].

Figure 6. The most common sites of metastasis are highlighted in orange.

Focusing on spine metastases, 40% of cases present metastases to thoracic vertebrae
(as in the current case report), 34% to the lumbar vertebrae and 32% to the cervical ver-
tebrae [19]. Currently, there is no universally accepted approach to managing metastatic
bronchial carcinoids, leading to heterogeneity in treatment strategies. While surgical re-
section of isolated metastases has been reported, other cases have been managed with
radiotherapy or intramedullary stabilisation in the presence of skeletal involvement [17-19].
The patient in this case report, who was initially diagnosed with bronchial carcinoid in
2010, experienced a recurrence of her primitive tumour and developed vertebral metastases
years later, emphasising once more the persistent nature of these tumours [32]. This case
report, therefore, highlights the importance of strict follow-up and timely intervention
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in patients with carcinoid tumours. Despite advancements in imaging and therapy, the
patient’s metastases were not fully characterised until back symptoms demanded further
investigation [33,34]. Therefore, a multidisciplinary approach, involving the radiologist,
oncologist, anatomopathologist and orthopaedist, is essential to manage the disease prop-
erly. Moreover, biopsy and vertebroplasty were performed consequentially in the same
surgery, demonstrating a successful integrated approach to diagnosis and treatment, which
appeared to be an effective treatment for reducing back pain. However, other studies have
reported positive outcomes with radiotherapy and vertebral decompression, highlighting
both a lack of consensus and a variety of indications based on the type and location of the
metastasis [17,20]. Notably, these studies did not follow up with patients after surgery,
leaving their long-term outcomes unknown [17,20]. In contrast, our study demonstrated
that vertebroplasty also gave favourable results after almost three years of follow-up
(34 months). Therefore, the multidisciplinary approach, involving orthopaedic interven-
tion, medical therapy with Lanreotide and Everolimus, and vertebroplasty, was excellent
care and management, significantly reducing her symptoms and improving her quality
of life.

This case shows the necessity for long-term follow-up in carcinoid patients, as recur-
rences and distant metastases may manifest years after initial treatment, such as 10 years
after, as in our case. It also highlights the value of personalised, multimodal treatment
strategies in addressing both systemic and localised disease manifestations. Nevertheless,
little data are available and further research is needed to establish optimal protocols for
managing skeletal metastases in carcinoid patients.

5. Conclusions

In conclusion, this case contributes to the limited literature on skeletal metastases
from bronchial carcinoid tumours. It emphasises the need for comprehensive diagnostic
approaches, personalised and multidisciplinary therapeutic interventions and long-term
follow-up to improve the prognosis and quality of life of these patients.

Author Contributions: Conceptualisation C.B, M.G.R. and F.C.; methodology, C.B. and L.C.; software,
EM.; validation, C.B., P.R. and E.C.; investigation, ].D.G. and M.G.R; resources, M.G.R., ].D.G. and EC.;
data curation, EM. and L.C.; writing—original draft preparation, EM. and L.C.; writing—review and
editing, C.B. and PR.; visualisation, L.C. and EM.; supervision, F.C. and P.R.; project administration,
C.B. and M.G.R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable. For case reports, ethical approval is
not required.

Informed Consent Statement: The patient received a thorough explanation of this report and gave her
oral and written informed consent to be included in this report as well as for publication of this case,
anonymous data and pictures. A copy of the written consent is available for review upon request.

Data Availability Statement: The dataset supporting the conclusions of this review is available upon
request to the corresponding author.

Acknowledgments: We want to thank Nancy Jenkins for her valuable assistance in revising the
English language of the manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.



Diagnostics 2025, 15, 1128 90f 10

References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

Ito, T.; Kudoh, S.; Fujino, K.; Sanada, M.; Tenjin, Y.; Saito, H.; Nakaishi-Fukuchi, Y.; Kameyama, H.; Ichimura, T.; Udaka, N.; et al.
Pulmonary Neuroendocrine Cells and Small Cell Lung Carcinoma: Immunohistochemical Study Focusing on Mechanisms of
Neuroendocrine Differentiation. Acta Histochem. Cytochem. 2022, 55, 75-83. [CrossRef] [PubMed] [PubMed Central]

Pelosi, G.; Sonzogni, A.; Harari, S.; Albini, A.; Bresaola, E.; Marchio, C.; Massa, F.; Righi, L.; Gatti, G.; Papanikolaou, N.; et al.
Classification of pulmonary neuroendocrine tumors: New insights. Transl. Lung Cancer Res. 2017, 6, 513-529. [CrossRef] [PubMed]
[PubMed Central]

Volante, M.; Mete, O.; Pelosi, G.; Roden, A.C.; Speel, E.J.M.; Uccella, S. Molecular Pathology of Well-Differentiated Pulmonary and
Thymic Neuroendocrine Tumors: What Do Pathologists Need to Know? Endocr. Pathol. 2021, 32, 154-168. [CrossRef] [PubMed]
[PubMed Central]

Ruggeri, R.M.; Altieri, B.; Razzore, P; Retta, F; Sperti, E.; Scotto, G.; Brizzi, M.P.; Zumstein, L.; Pia, A.; Lania, A.; et al. Gender-
related differences in patients with carcinoid syndrome: New insights from an Italian multicenter cohort study. J. Endocrinol.
Investig. 2024, 47, 959-971. [CrossRef] [PubMed] [PubMed Central]

Pinchot, S.N.; Holen, K; Sippel, R.S.; Chen, H. Carcinoid tumors. Oncologist 2008, 13, 1255-1269. [CrossRef] [PubMed] [PubMed
Central]

What Are Lung Carcinoid Tumors? Available online: https://www.cancer.org/cancer/types/lung-carcinoid-tumor/about/
what-is-lung-carcinoid-tumor.html (accessed on 7 February 2025).

Kaifi, J.T.; Kayser, G.; Ruf, J.; Passlick, B. The Diagnosis and Treatment of Bronchopulmonary Carcinoid. Dtsch. Arztebl. Int. 2015,
112, 479-485. [CrossRef] [PubMed] [PubMed Central]

Gade, A K,; Olariu, E.; Douthit, N.T. Carcinoid Syndrome: A Review. Cureus 2020, 12, €7186. [CrossRef] [PubMed] [PubMed
Central]

Granberg, D.; Juhlin, C.C.; Falhammar, H.; Hedayati, E. Lung Carcinoids: A Comprehensive Review for Clinicians. Cancers 2023,
15, 5440. [CrossRef] [PubMed] [PubMed Central]

Limaiem, F.; Tarig, M.A.; Ismail, U.; Wallen, ].M. Lung Carcinoid Tumors. [Updated 15 June 2023]. In StatPearls [Internet];
StatPearls Publishing: Treasure Island, FL, USA, 2025. Available online: https://www.ncbi.nlm.nih.gov/books/NBK537080/
(accessed on 12 February 2025).

Kiesewetter, B.; Mazal, P.; Kretschmer-Chott, E.; Mayerhoefer, M.E.; Raderer, M. Pulmonary neuroendocrine tumors and
somatostatin receptor status: An assessment of unlicensed use of somatostatin analogues in the clinical practice. ESMO Open
2022, 7, 100478. [CrossRef] [PubMed] [PubMed Central]

Dionigi, R. Chirurgia: Basi teoriche e chirurgia generale-Chirurgia specialistica. In Chirurgia: Basi Teoriche e Chirurgia Generale;
Edra: Tuscany, Italy, 2022; Volume 2, EAN: 9788821454356; ISBN 8821454355.

Watzka, EM.; Fottner, C.; Miederer, M.; Schad, A.; Weber, M.M.; Otto, G.; Lang, H.; Musholt, T.J. Surgical therapy of neu-
roendocrine neoplasm with hepatic metastasis: Patient selection and prognosis. Langenbecks Arch. Surg. 2015, 400, 349-358.
[CrossRef]

Quaedvlieg, PF; Visser, O.; Lamers, C.B.; Janssen-Heijen, M.L.; Taal, B.G. Epidemiology and survival in patients with carcinoid
disease in The Netherlands. An epidemiological study with 2391 patients. Ann. Oncol. 2001, 12, 1295-1300. [CrossRef] [PubMed]
Gagnier, ].J.; Kienle, G.; Altman, D.G.; Moher, D.; Sox, H.; Riley, D.; CARE Group. The CARE guidelines: Consensus-based
clinical case report guideline development. J. Clin. Epidemiol. 2014, 67, 46-51. [CrossRef] [PubMed]

Riley, D.S.; Barber, M.S.; Kienle, G.S.; Aronson, ].K.; von Schoen-Angerer, T.; Tugwell, P.; Kiene, H.; Helfand, M.; Altman, D.G;
Sox, H.; et al. CARE guidelines for case reports: Explanation and elaboration document. J. Clin. Epidemiol. 2017, 89, 218-235.
[CrossRef] [PubMed]

Ashraf, M.H. Bronchial carcinoid with osteoblastic metastases. Thorax 1977, 32, 509-511. [CrossRef] [PubMed] [PubMed Central]
Angel, EP,; Catalicio, J.S.; Salem, L.M.; Sdnchez, M.C.; Ferndndez, ].N.; Valderas, M.C. Gammagrafia 6sea y gammagrafia con
(111)In-octredtido en el diagnéstico de metéstasis 6seas del tumor carcinoide bronquial [Bone scintigraphy and scintigraphy
with (111)In-octreotide in the diagnosis of bone metastasis of bronchial carcinoid tumor]. Rev. Esp. Med. Nucl. 2010, 29, 38-39.
(In Spanish) [CrossRef] [PubMed]

Hori, T.; Yasuda, T.; Suzuki, K.; Kanamori, M.; Kimura, T. Skeletal metastasis of carcinoid tumors: Two case reports and review of
the literature. Oncol. Lett. 2012, 3, 1105-1108. [CrossRef] [PubMed] [PubMed Central]

Nguyen, B.D.; Ram, P.C. Bronchopulmonary Carcinoid Tumor and Related Cervical Vertebral Metastasis with PET-Positive and
Octreotide-Negative Scintigraphy. Clin. Nucl. Med. 2006, 31, 101-103. [CrossRef]

Filosso, P.L.; Rena, O.; Donati, G.; Casadio, C.; Ruffini, E.; Papalia, E.; Oliaro, A.; Maggi, G. Bronchial carcinoid tumors: Surgical
management and long-term outcome. J. Thorac. Cardiovasc. Surg. 2002, 123, 303-309. [CrossRef] [PubMed]

Pan, Q.; Yang, W.; Zhang, Z.; Shao, Z. Rare Bone Metastasis of Neuroendocrine Tumors of Unknown Origin: A Case Report and
Literature Review. Orthop. Surg. 2022, 14, 2766-2775. [CrossRef]


https://doi.org/10.1267/ahc.22-00031
https://www.ncbi.nlm.nih.gov/pubmed/35821751
https://pmc.ncbi.nlm.nih.gov/articles/PMC9253501
https://doi.org/10.21037/tlcr.2017.09.04
https://www.ncbi.nlm.nih.gov/pubmed/29114468
https://pmc.ncbi.nlm.nih.gov/articles/PMC5653522
https://doi.org/10.1007/s12022-021-09668-z
https://www.ncbi.nlm.nih.gov/pubmed/33641055
https://pmc.ncbi.nlm.nih.gov/articles/PMC7960615
https://doi.org/10.1007/s40618-023-02213-1
https://www.ncbi.nlm.nih.gov/pubmed/37837555
https://pmc.ncbi.nlm.nih.gov/articles/PMC10965670
https://doi.org/10.1634/theoncologist.2008-0207
https://www.ncbi.nlm.nih.gov/pubmed/19091780
https://pmc.ncbi.nlm.nih.gov/articles/PMC2901509
https://pmc.ncbi.nlm.nih.gov/articles/PMC2901509
https://www.cancer.org/cancer/types/lung-carcinoid-tumor/about/what-is-lung-carcinoid-tumor.html
https://www.cancer.org/cancer/types/lung-carcinoid-tumor/about/what-is-lung-carcinoid-tumor.html
https://doi.org/10.3238/arztebl.2015.0479
https://www.ncbi.nlm.nih.gov/pubmed/26214234
https://pmc.ncbi.nlm.nih.gov/articles/PMC4524963
https://doi.org/10.7759/cureus.7186
https://www.ncbi.nlm.nih.gov/pubmed/32257725
https://pmc.ncbi.nlm.nih.gov/articles/PMC7124884
https://pmc.ncbi.nlm.nih.gov/articles/PMC7124884
https://doi.org/10.3390/cancers15225440
https://www.ncbi.nlm.nih.gov/pubmed/38001701
https://pmc.ncbi.nlm.nih.gov/articles/PMC10670505
https://www.ncbi.nlm.nih.gov/books/NBK537080/
https://doi.org/10.1016/j.esmoop.2022.100478
https://www.ncbi.nlm.nih.gov/pubmed/35525183
https://pmc.ncbi.nlm.nih.gov/articles/PMC9271480
https://doi.org/10.1007/s00423-015-1277-z
https://doi.org/10.1023/A:1012272314550
https://www.ncbi.nlm.nih.gov/pubmed/11697843
https://doi.org/10.1016/j.jclinepi.2013.08.003
https://www.ncbi.nlm.nih.gov/pubmed/24035173
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://www.ncbi.nlm.nih.gov/pubmed/28529185
https://doi.org/10.1136/thx.32.4.509
https://www.ncbi.nlm.nih.gov/pubmed/929495
https://pmc.ncbi.nlm.nih.gov/articles/PMC470663
https://doi.org/10.1016/j.remn.2009.08.003
https://www.ncbi.nlm.nih.gov/pubmed/19837486
https://doi.org/10.3892/ol.2012.622
https://www.ncbi.nlm.nih.gov/pubmed/22783400
https://pmc.ncbi.nlm.nih.gov/articles/PMC3389625
https://doi.org/10.1097/01.rlu.0000196603.90748.a0
https://doi.org/10.1067/mtc.2002.119886
https://www.ncbi.nlm.nih.gov/pubmed/11828290
https://doi.org/10.1111/os.13384

Diagnostics 2025, 15, 1128 10 of 10

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Van Loon, K.; Zhang, L.; Keiser, J.; Carrasco, C.; Glass, K.; Ramirez, M.; Bobiak, S.; Nakakura, E.K.; Venook, A.P.; Shah, M.H.; et al.
Bone metastases and skeletal-related events from neuroendocrine tumors. Endocr. Connect. 2015, 4, 9-17. [CrossRef]
Kirkpatrick, D.B.; Dawson, E.; Haskell, C.M.; Batzdorf, U. Metastatic carcinoid presenting as a spinal tumor. Surg. Neurol. 1975, 4,
283-287.

Orakwe, O. Bronchial carcinoid tumor: Case report. J. Lung Pulm. Respir. Res. 2014, 1, 1-3. [CrossRef]

Zuetenhorst, ].M.; Hoefnageli, C.A.; Boot, H.; Olmos, R.V.; Taal, B.G. Evaluation of 111In—pen’cetreotide, 1B11-MIBG and bone
scintigraphy in the detection and clinical management of bone metastases in carcinoid disease. Nucl. Med. Commun. 2002, 23,
735-741. [CrossRef] [PubMed]

Bora, M.K.; Vithiavathi, S. Primary bronchial carciniod: A rare differential diagnosis of pulmonary koch in young adult patient.
Lung India 2012, 29, 59-62. [CrossRef] [PubMed]

Hashimoto, K.; Nishimura, S.; Miyamoto, H.; Toriumi, K.; Ikeda, T.; Akagi, M. Comprehensive treatment outcomes of giant cell
tumor of the spine: A retrospective study. Medicine 2022, 101, €29963. [CrossRef]

Li, J.; Chen, J.; Sun, J.; Li, K. The Formation of NETs and Their Mechanism of Promoting Tumor Metastasis. ]. Oncol. 2023,
2023, 7022337. [CrossRef] [PubMed] [PubMed Central]

Kobashi, Y.; Shimizu, H.; Mouri, K,; Irei, T.; Oka, M. Clinical usefulness of fluoro-2-deoxy-D-glucose PET in a case with multiple
bone metastases of carcinoid tumor after ten years. Intern. Med. 2009, 48, 1919-1923. [CrossRef]

Taal, B.G.; Hoefnagel, C.A.; Olmos, R.V.; Boot, H. Combined diagnostic imaging with 131I-metaiodobenzyl- guanidine and 111In-
pentetreotide in carcinoid tumors. Eur. J. Cancer 1996, 32, 1924-1932. [CrossRef]

Lukaszewski, B.; Nazar, J.; Goch, M.; Lukaszewska, M.; Stepiniski, A.; Jurczyk, M.U. Diagnostic methods for detection of bone
metastases. Contemp. Oncol. 2017, 21, 98-103. [CrossRef] [PubMed] [PubMed Central]

Baudin, E.; Caplin, M.; Garcia-Carbonero, R.; Fazio, N.; Ferolla, P.; Filosso, PL.; Frilling, A.; de Herder, W.W.; Horsch, D.; Knigge,
U.; et al. Electronic address: Clinicalguidelines@esmo.org. Lung and thymic carcinoids: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann. Oncol. 2021, 32, 439-451, Erratum in Ann. Oncol. 2021, 32, 1453-1455. [CrossRef]
[PubMed]

Faduyile, FA.; Sanni, D.A.; Soyemi, S.S.; Taiwo, O.].; Benebo, A.S. Atypical carcinoid tumor of the lung: An enigma. World J.
Pathol. 2012, 3, 9.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1530/EC-14-0119
https://doi.org/10.15406/jlprr.2014.01.00001
https://doi.org/10.1097/00006231-200208000-00006
https://www.ncbi.nlm.nih.gov/pubmed/12124478
https://doi.org/10.4103/0970-2113.92366
https://www.ncbi.nlm.nih.gov/pubmed/22345917
https://doi.org/10.1097/MD.0000000000029963
https://doi.org/10.1155/2023/7022337
https://www.ncbi.nlm.nih.gov/pubmed/36942262
https://pmc.ncbi.nlm.nih.gov/articles/PMC10024627
https://doi.org/10.2169/internalmedicine.48.2407
https://doi.org/10.1016/0959-8049(96)00241-9
https://doi.org/10.5114/wo.2017.68617
https://www.ncbi.nlm.nih.gov/pubmed/28947878
https://pmc.ncbi.nlm.nih.gov/articles/PMC5611498
https://doi.org/10.1016/j.annonc.2021.01.003
https://www.ncbi.nlm.nih.gov/pubmed/33482246

	Introduction 
	Case Presentation 
	Literature Review 
	Discussion 
	Conclusions 
	References

