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Myasthenia gravis associated with renal cell 
carcinoma: a paraneoplastic syndrome or just 
a coincidence
Yiming Zheng, Jingjing Luo, Haiqiang Jin, Ran Liu, Hongjun Hao* and Feng Gao*   

Abstract 

Background:  Myasthenia gravis (MG) can occur as a paraneoplastic phenomenon associated with thymoma. The 
association of MG with renal cell carcinoma (RCC) is not clear. Herein, we describe six cases of MG associated with 
RCC.

Methods:  There were 283 patients diagnosed with MG admitted to our hospital from 2014 to 2019. Among them, 6 
patients also had RCC. None of them had immune checkpoint inhibitor therapies. We performed a retrospective clini-
cal data collection and follow-up studies of these 6 patients.

Results:  These 6 patients with an average MG onset age of 61.3 ± 13.3 years, were all positive for anti-acetylcholine 
receptor antibodies. MG symptoms appeared after RCC resection in 3 cases. RCC was discovered after the onset of MG 
in 2 cases, and synchronously with MG in 1 case. After nephrectomy, the MG symptoms showed a stable complete 
remission in 1 case. Among them, four patients met the diagnostic criteria of possible paraneoplastic neurological 
syndromes.

Conclusions:  Except for thymoma, patients with MG should pay attention to other tumors including RCC. MG may 
be a paraneoplastic syndrome of RCC, and further studies are needed to elucidate the relationship.

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
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Background
Myasthenia gravis (MG), an autoimmune neuromuscular 
disease caused by autoantibodies mostly against nico-
tinic acetylcholine receptors (AChRs) in neuromuscular 
junctions, can occur as a paraneoplastic phenomenon 
associated with thymoma [1, 2]. The association between 
extrathymic malignancies and MG is an attractive topic. 
Several cases of extrathymic malignancies complicated 
with MG have been reported, considering as paraneo-
plastic syndromes. Most of the reported extrathymic 
malignancies are lung cancer [3–7]. As far as we known, 
there is only one report that MG as a paraneoplastic syn-
drome associated with renal cell carcinoma (RCC) in the 

medical literature [7]. To date, there has been no more 
evidence supporting the speculation that association of 
MG with RCC might be a paraneoplastic syndrome or 
just a coincidence. Herein, we describe six cases of MG 
associated with RCC.

Methods
There were 283 patients diagnosed with MG admit-
ted to our hospital from 2014 to 2019 by searching the 
electronic medical record system. These patients all ful-
filled the diagnostic criteria for MG. These patients were 
including 127 males and 156 females (Male to female, 
1:1.2), with a mean age of 58.2 ± 17.2 years (16–90 years) 
and an average MG onset age of 54.9 ± 18.6  years 
(4–89  years). The MGFA clinical classification classes 
were including type I (50 patients), type IIa (31 patients), 
type IIb (16 patients), type IIIa (30 patients), type IIIb (80 
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patients), type IVa (13 patients), type IVb (34 patients) 
and type V (29 patients). There were 23.0% patients with 
thymoma. The presence of anti-AChRs antibodies was 
60.6%. Among them, 6 patients also had RCC diagnosed 
by pathological examination. None of them had immune 
checkpoint inhibitor therapies. We performed a retro-
spective clinical data collection and follow-up studies 
of these 6 cases of MG associated with RCC. Written 
informed consent was obtained from all participants or 
their legal surrogate. Research Ethics Committee of The 
First Hospital of Peking University approved this study.

Results
These 6 patients were including 5 males and 1 female, 
with an average MG onset age of 61.3 ± 13.3 years (39–
76 years). Among them, 5 patients had the onset of pto-
sis, and the other one had the onset of weakness of the 
proximal limbs. The MGFA clinical classification classes 
were including one each for I, IIa, IIb, and IIIb and two 
for IVb. Only one patient had a thymoma. They all had 
anti-AChRs antibodies. The deltoid, abductor digiti 
minimi and orbicularis oculi muscles were tested for 
repetitive nerve stimulation tests. Four patients showed 
a positive result with a significant decrement at low-fre-
quency stimulations, but all were negative at high-fre-
quency stimulations. Single fiber electromyography was 
not performed in these patients. RCC was discovered 
7 years (case 1) and 4 years (case 2) after the onset of MG 
in two cases. The other three cases in whom MG symp-
toms appeared after RCC resection for 1 month (case 3), 
5 months (case 4) and 6 years (case 5, with bone metasta-
sis). In the remaining one case (case 6), RCC was discov-
ered by chance when the tumor was screened at the onset 
of MG. After radical nephrectomy, the symptoms of MG 
showed a stable complete remission in one case. How-
ever, the other five patients who were also treated with 
immunosuppressants had different outcomes (three with 
partially improved and two remained unchanged). The 
detail clinical data of these six patients were showed in 
the Supplementary material and summarized in Table 1. 
According to the recommended diagnostic criteria for 
paraneoplastic neurological syndromes proposed by F 
Graus et al., case 1 and case 2 did not meet the possible 
diagnosis of paraneoplastic neurological syndromes. The 
other four patients (case 3 to case 6) met the diagnostic 
criteria for possible paraneoplastic neurological syn-
dromes [8].

Discussion
All these six patients were presented with typical clinical 
pattern of myasthenic weakness of the ocular muscles, 
bulbar muscle or proximal limb muscles, and positive for 
anti-AChRs antibodies. The diagnosis was MG definite in 

these six patients [1]. All these patients had pathological 
diagnosis with RCC, most of which were clear cell type.

There are two types of association between RCC and 
MG in these six cases. One is the occurrence of RCC in 
MG patients after many years of treatment that can be a 
coincidental finding (case 1 and case 2). Case 1 and case 
2 did not meet the possible diagnosis of paraneoplastic 
neurological syndromes, because RCC was discovered 
more than 2 years after the onset of MG [8]. It is difficult 
to establish a relationship between these two diseases 
in these cases. Another type is the presentation of RCC 
within two years of the diagnosis of MG. There are three 
cases in whom MG symptoms appeared after RCC resec-
tion (case 3 for 1 month, case 4 for 5 months, and case 
5 with bone metastasis for 6 years). In case 6, RCC was 
discovered at the onset of MG. Thus, these four patients 
(case 3 to case 6) met the diagnostic criteria for possible 
paraneoplastic neurological syndromes [8]. After radi-
cal nephrectomy, the symptoms of MG showed a stable 
complete remission without the application of immu-
nosuppressants in case 3, which is more suggestive of a 
paraneoplastic association [8, 9]. However, other patients 
who were also treated with immunosuppressants at 
the same time had different outcomes. It is difficult to 
judge whether MG is a paraneoplastic syndrome of RCC 
through the prognosis in these patients. Because some 
patients with thymoma-associated MG can only get par-
tial improvement or remain unchanged after thymec-
tomy who need further pharmacological treatment. At 
the same time, some patients can develop symptoms of 
MG after thymectomy, just as our case 4 [1, 9].

About 30% of thymoma patients have MG, while 
10–15% of MG patients have a thymoma [2]. Thymoma-
associated myasthenia gravis is a paraneoplastic disease. 
Except for RCC, the patient in case 4 also had thymoma. 
In this case, the relationship between RCC and MG is 
difficult to establish, because MG may be more possible 
a paraneoplastic disease of thymoma. It is controversial 
that simultaneous MG with extrathymic malignancies 
might be one of the paraneoplastic syndromes. Extra-
thymic malignancies were reported to be relatively com-
mon in patients with MG, especially in the older age 
group [10]. In our 5/6 patients with RCC without thy-
moma, the average onset-age of MG was 65.8 (range 
from 57 to 76). Lymphoid malignancy, breast cancer and 
lung cancer were the most common extrathymic malig-
nant tumors found in MG patients [10, 11]. Except for 
lymphoid malignancies, there was no difference in the 
risk of developing other malignant diseases, between 
the MG and comparison cohort [11]. The association 
between RCC and MG was only reported in one case 
report suggesting a paraneoplastic association [7]. There 
are some other case reports suggesting MG might be a 
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paraneoplastic syndrome of other extrathymic malignan-
cies [3–6]. Furthermore, the incidence of RCC is around 
2% in this cohort of 283 MG patients, which is consid-
erably higher than the incidence reported for the general 
population worldwide (6.1/100,000 in male, 3.2/100,000 
in female) [12]. Our case series study provides more 
information of the association between MG and RCC, 
indicating that physicians should be aware of MG as a 
potential paraneoplastic syndrome that may be associ-
ated with RCC.

RCCs are commonly detected incidentally because of 
routine ultrasound or CT scans. The classic triad of flank 
pain, gross hematuria and palpable abdominal mass are 
found in just 6–10% of cases [13]. The presenting symp-
toms of RCC in these six cases including flank pain, gross 
hematuria and renal dysfunction, while half of them were 
asymptomatic. Unlike lung cancer, which is easy to find 
in patients with MG because they usually have chest CT 
to screen for thymoma [1, 5, 6]. In patients with MG, we 
need to fully consider the necessity of abdominal imaging 
to screen for other tumors including RCC.

In RCC, the most common type of paraneoplastic syn-
drome is the endocrine subtype. Neurological paraneo-
plastic syndromes are rare events in RCC [14, 15]. The 
mechanism of neurological paraneoplastic syndromes 
seems to be immunologic, associated with antibody and 
T cell-mediated response to antigens shared between the 
tumor and neural tissue. The thymus has two sources of 
AChRs determinants including myoid cells and medul-
lary thymic epithelial cells that produce only unfolded 
subunits or fragments of AChRs [16]. Similarly, epi-
thelial cells from the proximal convoluted tubule of the 
kidney, which have been proposed as the cells of origin 
for the two most common subtypes of RCC (clear cell 
RCC and papillary RCC), express functional AChRs [17, 
18]. Meanwhile, all these six patients were positive for 
anti-AChRs antibodies. Thus, a similar mechanism may 
account for the production of anti-AChR antibody in the 
patients with RCC.

In conclusion, we described six cases of anti-AChR 
positive MG associated with RCC. Our cases indicate 
that MG as a potential paraneoplastic syndrome may be 
associated with RCC. Normal thymus and older age of 
MG onset prompt additional neoplastic screening lead-
ing to an early diagnosis of a potentially devastating can-
cer including RCC. A coincidental finding should not be 
excluded in some MG cases with RCC, further studies 
are needed to elucidate the relationship between MG and 
RCC.

Abbreviations
MG: Myasthenia gravis; AChRs: Acetylcholine receptors; RCC​: Renal cell 
carcinoma.
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