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Abstract: Background: Paraneoplastic gastroparesis is a gastrointestinal syndrome that rarely pre-
cedes a tumor diagnosis. To increase awareness of this rare clinical entity, we present a case of severe
gastroparesis, which was later proven to be associated with a thymoma. Case report: A 55-year old
man had the sudden onset of severe abdominal cramps and abdominal distension, early satiety with
postprandial nausea, acid regurgitation, belching, and flatulence. He lost about 20 pounds. The
physical and imaging examination revealed stomach distension, gastroparesis, and the presence of a
solid mass in the anterior mediastinum. Radical surgery was performed to remove the thymoma and,
given the high value of Mib-1, the patient was submitted to postoperative chest radiation therapy.
After thymectomy, a diagnosis of paraneoplastic myasthenia gravis with subacute autonomic failure
was made. Conclusion: Autoimmune gastroparesis should be considered as a potential paraneoplas-
tic syndrome in patients with thymoma, myasthenia gravis, and delayed gastric emptying in the
absence of mechanical obstruction.
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1. Introduction

A diagnosis of thymoma is made in 10-15% of patients with myasthenia gravis
(MG) [1]. Dysautonomia is not necessarily a feature of MG, the latter being associated with
gastrointestinal autonomic failure only in some rare cases of thymoma. Such an association
was the basis of gastroparesis in a patient described by Tabbaa et al. [2] who reported a
slow recovery only after thymectomy. This surgery improved intestinal pseudo-obstruction
in another case of thymoma reported by Tan et al. [3]. Thymoma-associated MG was con-
sidered the cause of intestinal pseudo-obstruction in two patients described by Anderson
et al. [4]. Starting from their case series, Vernino et al. [5] assumed that paraneoplastic
MG may trigger autonomic symptoms, such as autoimmune gastrointestinal dysmotility
(AGID), by means of autoantibodies against ganglionic acetylcholine receptors (AChRs), as
the symptom relief following the anticholinesterase (pyridostigmine) treatment suggested.
Even in this experience, a case of gastroparesis as the clinical presentation of AGID faded
with thymectomy. Due to the extreme rarity of gastroparesis in thymoma patients, here we
updated the current literature with a further case of this kind of paraneoplastic disease.
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2. Case Presentation

In October 2018, a 55-year-old man had the sudden onset of severe abdominal cramps
and abdominal distension, early satiety with postprandial nausea, acid regurgitation,
belching and flatulence. He lost about 20 pounds and three months later he was admitted
to a general surgery department following the onset of intestinal pseudo-obstruction
with rectum closed to feces and gas. Esophagogastroduodenoscopy revealed stomach
distension and computed tomography (Figure 1) showed distension of some bowel loops
with thickened walls, thickening of the mesenteric adipose tissue, slowing of the transit of
iodine-based contrast agent and the presence of a 55 mm solid mass with sharp outlines
in the anterior mediastinum. A radionuclide motility study (Figure 2) of the esophagus—
gastroduodenal transit documented stagnation of the marked meal in the gastric lumen
in the absence of signs of distal progression, the emptying time was extremely prolonged
(no gastric empty after 2 h), and 18-F FDG PET/CT documented 18-F FDG uptake at
the mediastinal mass (SUVmax 16.8). At this time, the recommendation was a surgical
approach, and in April 2019 the patient was submitted to surgery to remove thymoma;
histological examination showed a thymoma B1, Stage II-a, pT1la pNx; MIB-1 70%. Due to
the high value of Mib-1, chest radiation therapy was delivered (50 Gy/25 fractions) using
the daily image-guided intensity-modulated technique [6-10]. No treatment-related toxicity
was observed. After thymectomy and during irradiation gastric symptoms persisted. In the
suspicion of a paraneoplastic thymoma-related AGID, the following investigations were
performed: serologic evaluation for paraneoplastic autoantibodies revealed ARAB (anti-
acetylcholine receptor antibody) with a value of 1.20 nmol/L (normal range, <0.4 nmol/L)
and single-fiber electromyography of the common extensor muscle of the fingers revealed
increased jitter (mean consecutive difference, MCD = 51 usec) with a defect of neuro-
muscular transmission. The diagnosis was of paraneoplastic MG with subacute autonomic
failure. After starting pyridostigmine therapy, the patient improved, gradually showing
weight gain and, to date (2021, December), he feeds regularly in the absence of recurrent
disease. The patient has given written informed consent to publish his case, including the
publication of images.

Figure 1. Computed tomography shows distension of some loops of the small bowel, stomach disten-
sion, and the presence of a solid mass in the anterior mediastinum on the left, in the paracardiac area.
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Figure 2. Scintigraphic study shows no gastric empty after 2 h.

3. Discussion

We report a rare case of thymoma associated with MG and paraneoplastic AGID,
which remained long after thymectomy (Figure 3). Despite being one of the most common
mediastinal tumors (47% of tumors in the anterior mediastinum) [11], thymoma has a
low global incidence ranging from 1.3 to 1.7 cases per million people [12] and a 5-year
survival varying from 30% to 100% according to the disease stage, which has gone through
many changes during the years, as well as the histologic classification [13,14]. The rarity
of thymoma-associated MG makes any related gastrointestinal dysfunctions hard to be
suspected even further. The thymus is a primary lymphoid organ whose main function
is T-cell maturation and differentiation by means of positive and negative selection; the
first ensures the functionality of major histocompatibility complex (MHC) for a competent
immune system, while the second prevents the development of autoimmunity by turning
off any T cells that would be able to react against self-antigens. When the latter mechanism
is disrupted due to the presence of neoplastic thymic epithelial cells, immune-mediated
paraneoplastic syndromes may develop [15]; if negative selection does not work, the
immune system is not prevented from cross-reacting against self-antigens [16]. Moreover,
auto-reactive T lymphocytes are characterized by a slow post-thymectomy clearance from
peripheral blood and this could explain the delayed symptom relief following surgery, as
reported by our patient.

Figure 3. Computed tomography shows persistence of stomach distension three months after
thymectomy.
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The most common thymoma-associated paraneoplastic syndrome is myasthenia
gravis, the symptoms of which follow the antibodies-mediated inactivation of the postsy-
naptic AChR in the neuromuscular junction [17]. Acetylcholinesterase inhibitors increase
the synaptic availability of acetylcholine, which, by displacing autoantibodies from its
receptors, restore neuromuscular transmission, while thymectomy stops the production of
autoreactive T-cells and related antibodies. This is why thymectomy represents a corner-
stone in the treatment of thymoma-associated MG [18-20].

In addition to MG, other thymoma-associated paraneoplastic autoimmune disorders
are described in the literature, mostly affecting the nervous system, such as neuromyotonia,
psychosis, and polymyositis [21]. Outside the nervous system, autoimmune thyroid dis-
eases (both Grave’s disease and Hashimoto’s thyroiditis), bone marrow aplasia, cutaneous
syndromes (pemphigous, vitiligo), systemic lupus erythematosus and glomerulonephritis
are possible.

Indeed, our literature review found few reports of AGID with gastroparesis secondary
to a thymoma [2,4,22,23]. Among 507 patients with thymoma-associated paraneoplastic
syndromes (PNS) reviewed by Zhao et al. [24], only nine patients had a generic diagnosis
of “intestinal pseudo-obstruction”, without specifying whether gastroparesis coexists. The
latter is more commonly associated with non-autoimmune pathologies and is characterized
by a delayed gastric emptying in the absence of a mechanical obstruction; clinically, this
manifests as early satiety, nausea, vomiting, postprandial fullness, bloating and epigastric
or abdominal pain [25,26]. When gastrointestinal disorders arise in patients with thymoma,
they are likely a consequence of an autoimmune autonomic ganglionopathy following
AChR blockade by autoantibodies in the context of a full-blown MG [5].

What characterizes our patient is the fact that AGID with gastroparesis and its related
symptoms were the only initial findings of a subclinical thymoma-associated MG. Indeed,
the latter usually starts with classic skeletal muscle symptoms such as weakness, fatigue,
drooping of eyelids, swallowing difficulty, etc. In this case, the diagnosis of gastroparesis
preceded that of thymoma-associated MG and not vice versa.

So, this case report has the merit of alerting insiders about such a possibility, particu-
larly the radiation oncologists who are used to facing far more common gastrointestinal
disorders in their daily clinical practice (e.g., emesis, diarrhea, proctitis [27-29]). Gastro-
paresis occurrence is possible among patients with thymoma and latent myasthenia gravis.

4. Conclusions

Gastroenteric neuropathies are not typical of MG, and AGID has been also associated
with some cancers such as lung adenocarcinoma, small cell lung cancer and ovarian cancer.
However, autoimmune autonomic failure should be suspected in patients with thymoma-
associated MG and gastrointestinal disorders. Autoimmune AGID with gastroparesis
should be considered as a potential paraneoplastic syndrome in patients with thymoma,
lung cancers and ovarian cancer, myasthenia gravis and delayed gastric emptying in
the absence of mechanical obstruction. The presence of one of these (thymoma cancers,
myasthenia gravis, gastroparesis in AGID) in any order should prompt a search for the
signs and symptoms of the others.

Author Contributions: C.T.: conception and organization of the work; literature research and inter-
pretation; writing of the first draft and revision of the final version of the manuscript. S.P.: conception
and organization of the work; writing of the first draft and revision of the final version of the
manuscript. S.L., A.V,, A.C.: literature research; revision of the final version of the manuscript.
G.F. (Giacomo Ferrantelli): literature research; revision of the final version of the manuscript. P.C.:
literature research and interpretation. A.P.: literature research and interpretation. M.S.: literature
research and interpretation. G.F. (Gianluca Ferini): critically revised the manuscript. A.S.: conception
and organization of the work; literature research and interpretation; guarantor and supervisor of the
research project. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Gastroenterol. Insights 2022, 13 31

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: The authors state that the subject has given their written informed
consent to publish their case, including the publication of images.

Data Availability Statement: The data that support the findings of this study are available on request
from the authors.

Acknowledgments: The authors state that no non-author contributors (individuals or organizations)
made contributions to the manuscript.

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

References

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

Topuzova, M.P.; Bisaga, G.N.; Alekseeva, T.M.; Isabekova, P.S.; Chaykovskaya, A.D.; Panina, E.B.; Pavlova, T.A.; Ternovykh,
LK. Transverse myelitis syndrom as a result of neuromyelitis optica spectrum disorders, systemic lupus erythematosus and
myasthenia gravis combination. Zhurnal Nevrol. I Psikhiatrii Im. S.S. Korsakova 2020, 120, 97-106. [CrossRef] [PubMed]

Tabbaa, M.A; Leshner, R.T.; Campbell, WW. Malignant Thymoma With Dysautonomia and Disordered Neuromuscular Trans-
mission. Arch. Neurol. 1986, 43, 955-957. [CrossRef]

Tan, CK.; Ng, H.S.; Ho, ].S.; Theobald, D.M.; Lim, Y.C. Acute intestinal pseudo-obstruction due to malignant thymoma. Singap.
Med. ]. 1993, 34, 8266165.

Anderson, N.E.; Hutchinson, D.O.; Nicholson, G.I.; Aitcheson, F.; Nixon, ].M. Intestinal pseudo-obstruction, myasthenia gravis,
and thymoma. Neurology 1996, 47, 985-987. [CrossRef] [PubMed]

Vernino, S.; Cheshire, W.; Lennon, V.A. Myasthenia gravis with autoimmune autonomic neuropathy. Auton. Neurosci. 2001, 88,
187-192. [CrossRef]

Sindoni, A.; Minutoli, E; Pontoriero, A.; Iati, G.; Baldari, S.; Pergolizzi, S. Usefulness of four dimensional (4D) PET/CT imaging
in the evaluation of thoracic lesions and in radiotherapy planning: Review of the literature. Lung Cancer 2016, 96, 78-86.
[CrossRef] [PubMed]

Ramella, S.; Maranzano, E.; Frata, P.; Mantovani, C.; Lazzari, G.; Menichelli, C.; Navarria, P.; Pergolizzi, S.; Salvi, F. Radiotherapy
in Italy for non-small cell lung cancer: Patterns of care survey. Tumori J. 2012, 98, 66-78. [CrossRef]

Ferini, G.; Tripoli, A.; Molino, L.; Cacciola, A.; Lillo, S.; Parisi, S.; Umina, V.; lllari, S.I.; Marchese, V.A.; Cravagno, LR,; et al. How
Much Daily Image-guided Volumetric Modulated Arc Therapy Is Useful for Proctitis Prevention With Respect to Static Intensity
Modulated Radiotherapy Supported by Topical Medications Among Localized Prostate Cancer Patients? Anticancer Res. 2021, 41,
2101-2110. [CrossRef] [PubMed]

Spatola, C.; Militello, C.; Tocco, A.; Salamone, V.; Raffaele, L.; Migliore, M.; Pagana, A.; Milazzotto, R.; Chillura, I;
Pergolizzi, S.; et al. Intensity-modulated radiotherapy for relapsed malignant pleural mesothelioma. Futur. Oncol. 2016,
12, 67-71. [CrossRef]

Sindoni, A.; Minutoli, F,; Baldari, S.; Pergolizzi, S. Importance of Respiratory-gated PET/CT in Thoracic Tumors. Radiology 2016,
281, 321-323. [CrossRef]

Seki, S.; Koyama, H.; Ohno, Y.; Nishio, M.; Takenaka, D.; Maniwa, Y.; Itoh, T.; Nishimura, Y.; Sugimura, K. Diffusion-weighted MR
imaging vs. multi-detector row CT: Direct comparison of capability for assessment of management needs for anterior mediastinal
solitary tumors. Eur. J. Radiol. 2014, 83, 835-842. [CrossRef] [PubMed]

Siesling, S.; van der Zwan, ].M.; Izarzugaza, I.; Jaal, J.; Treasure, T.; Foschi, R.; Ricardi, U.; Groen, H.; Tavilla, A.; Ardanaz, E.; et al.
Rare thoracic cancers, including peritoneum mesothelioma. Eur. J. Cancer 2012, 48, 949-960. [CrossRef] [PubMed]

Scorsetti, M.; Leo, F,; Trama, A.; D’Angelillo, R.; Serpico, D.; Macerelli, M.; Zucali, P.; Gatta, G.; Garassino, M.C. Thymoma and
thymic carcinomas. Crit. Rev. Oncol. Hematol. 2016, 99, 332-350. [CrossRef]

Marx, A.; Strébel, P.; Badve, S.; Chalabreysse, L.; Chan, ] K.; Chen, G.; de Leval, L.; Detterbeck, F; Girard, N.; Huang, J.; et al.
ITMIG Consensus Statement on the Use of the WHO Histological Classification of Thymoma and Thymic Carcinoma: Refined
Definitions, Histological Criteria, and Reporting. J. Thorac. Oncol. 2014, 9, 596-611. [CrossRef]

Buckley, C.; Douek, D.; Newsom-Davis, J.; Vincent, A.; Willcox, N. Mature, long-lived CD4+ and CD8+ T cells are generated by
the thymoma in myasthenia gravis. Ann. Neurol. 2001, 50, 64-72. [CrossRef] [PubMed]

Posner, ].B. Immunology of Paraneoplastic Syndromes. Ann. N. Y. Acad. Sci. 2003, 998, 178-186. [CrossRef] [PubMed]
Conti-Fine, B.M.; Milani, M.; Kaminski, H.J]. Myasthenia gravis: Past, present, and future. J. Clin. Investig. 2006,
116, 2843-2854. [CrossRef]

Keesey, ].C. Clinical evaluation and management of myasthenia gravis. Muscle Nerve 2004, 29, 484-505. [CrossRef]

Evoli, A.; Minicuci, G.M,; Vitaliani, R.; Battaglia, A.; Della Marca, G.; Lauriola, L.; Fattorossi, A. Paraneoplastic diseases associated
with thymoma. J. Neurol. 2007, 254, 756-762. [CrossRef]

Gronseth, G.S.; Barohn, R.J. Practice parameter: Thymectomy for autoimmune myasthenia gravis (an evidence-based review):
Report of the Quality Standards Subcommittee of the American Academy of Neurology. Neurology 2000, 55, 7-15. [CrossRef]
Kim, HK,; Park, M.S; Choi, Y.S.; Kim, K.; Shim, Y.M.; Han, J.; Kim, B.J.; Kim, J. Neurologic outcomes of thymectomy in myasthenia
gravis: Comparative analysis of the effect of thymoma. J. Thorac. Cardiovasc. Surg. 2007, 134, 601-607. [CrossRef] [PubMed]


http://doi.org/10.17116/jnevro202012007297
http://www.ncbi.nlm.nih.gov/pubmed/32844638
http://doi.org/10.1001/archneur.1986.00520090079023
http://doi.org/10.1212/WNL.47.4.985
http://www.ncbi.nlm.nih.gov/pubmed/8857731
http://doi.org/10.1016/S1566-0702(01)00239-9
http://doi.org/10.1016/j.lungcan.2016.03.019
http://www.ncbi.nlm.nih.gov/pubmed/27133755
http://doi.org/10.1177/030089161209800109
http://doi.org/10.21873/anticanres.14981
http://www.ncbi.nlm.nih.gov/pubmed/33813420
http://doi.org/10.2217/fon-2016-0330
http://doi.org/10.1148/radiol.2016160913
http://doi.org/10.1016/j.ejrad.2014.01.005
http://www.ncbi.nlm.nih.gov/pubmed/24636535
http://doi.org/10.1016/j.ejca.2012.02.047
http://www.ncbi.nlm.nih.gov/pubmed/22406029
http://doi.org/10.1016/j.critrevonc.2016.01.012
http://doi.org/10.1097/JTO.0000000000000154
http://doi.org/10.1002/ana.1017
http://www.ncbi.nlm.nih.gov/pubmed/11456312
http://doi.org/10.1196/annals.1254.018
http://www.ncbi.nlm.nih.gov/pubmed/14592873
http://doi.org/10.1172/JCI29894
http://doi.org/10.1002/mus.20030
http://doi.org/10.1007/s00415-006-0429-z
http://doi.org/10.1212/WNL.55.1.7
http://doi.org/10.1016/j.jtcvs.2007.05.015
http://www.ncbi.nlm.nih.gov/pubmed/17723805

Gastroenterol. Insights 2022, 13 32

22.

23.

24.

25.

26.

27.

28.

29.

Carvalho, E.D.; Portela, A.R.; De Oliveira, M.V.B.; Guimaraes, ].R.G.; Ramos, S.B.; Pena, T.B. Gastric pseudo-obstruction as an
initial manifestation of thymoma. J. Bras. Pneumol. 2019, 45. [CrossRef]

Rakocevic, G.; Barohn, R.; McVey, A.L.; Damjanov, I.; Morte, P.D.; Vernino, S.; Lennon, V. Myasthenia Gravis, Thymoma, and
Intestinal Pseudo-Obstruction. J. Clin. Neuromuscul. Dis. 2003, 5, 93-95. [CrossRef] [PubMed]

Zhao, J.; Bhatnagar, V.; Ding, L.; Atay, S.M.; David, E.A.; McFadden, PM.; Stamnes, S.; Lechtholz-Zey, E.; Wightman, S.C,;
Detterbeck, EC.; et al. A systematic review of paraneoplastic syndromes associated with thymoma: Treatment modalities,
recurrence, and outcomes in resected cases. ]. Thorac. Cardiovasc. Surg. 2020, 160, 306-314.e14. [CrossRef] [PubMed]

Camilleri, M.; Dubois, D.; Coulie, B.; Jones, M.; Kahrilas, PJ.; Rentz, A.M.; Sonnenberg, A.; Stanghellini, V.; Stewart, W.E,;
Tack, J.; et al. Prevalence and Socioeconomic Impact of Upper Gastrointestinal Disorders in the United States: Results of the USA
Upper Gastrointestinal Study. Clin. Gastroenterol. Hepatol. 2005, 3, 543-552. [CrossRef]

Camilleri, M.; Parkman, H.P.; Shafi, M.A.; Abell, T.L.; Gerson, L.; American College of Gastroenterology. Clinical Guideline:
Management of Gastroparesis. Am. J. Gastroenterol. 2013, 108, 18-37. [CrossRef] [PubMed]

Maranzano, E.; De Angelis, V.; Pergolizzi, S.; Lupattelli, M.; Frata, P.; Spagnesi, S.; Frisio, M.L.; Mandoliti, G.; Malinverni, G.;
Trippa, F; et al. A prospective observational trial on emesis in radiotherapy: Analysis of 1020 patients recruited in 45 Italian
radiation oncology centres. Radiother. Oncol. 2010, 94, 36—41. [CrossRef]

Pergolizzi, S.; Maranzano, E.; De Angelis, V.; Lupattelli, M.; Frata, P.; Spagnesi, S.; Frisio, M.L.; Mandoliti, G.; Delia, P,;
Malinverni, G.; et al. Diarrhoea in irradiated patients: A prospective multicentre observational study. Dig. Liver Dis. 2013,
45,933-937. [CrossRef]

Pergolizzi, S.; Maranzano, E.; Santacaterina, A. Diarrhoea and Pelvic Irradiation: A Neglected Issue. Clin. Oncol. 2014,
26, 669. [CrossRef]


http://doi.org/10.1590/1806-3713/e20190081
http://doi.org/10.1097/00131402-200312000-00004
http://www.ncbi.nlm.nih.gov/pubmed/19078726
http://doi.org/10.1016/j.jtcvs.2019.11.052
http://www.ncbi.nlm.nih.gov/pubmed/31982129
http://doi.org/10.1016/S1542-3565(05)00153-9
http://doi.org/10.1038/ajg.2012.373
http://www.ncbi.nlm.nih.gov/pubmed/23147521
http://doi.org/10.1016/j.radonc.2009.11.001
http://doi.org/10.1016/j.dld.2013.04.012
http://doi.org/10.1016/j.clon.2014.05.010

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

