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Objective: This study aims to establish the spectrum of paraneoplastic syndromes reported in association
with esophageal cancer with reference to diagnostic criteria, pathogenesis, management, and indicative cases.
Background: Paraneoplastic syndromes are clinical syndromes which arise as a consequence of malignancy,
but which cannot be directly attributed to invasion or compression of surrounding organs by the primary
tumor or its metastases. Although paraneoplastic syndromes are well described among many solid tumor
types, their association with esophageal cancers remains poorly defined. Establishing the spectrum of
paraneoplastic sequelae which may accompany a diagnosis of esophageal cancer is important given the
rapidly rising incidence of esophageal cancers, the often significant morbidity associated with paraneoplastic
syndromes, and the increasing recognition of effective diagnostic and treatment modalities, among a subset
of these conditions.
Methods: We conducted a review of paraneoplastic syndromes occurring in association with esophageal
cancer. A search was carried out in March 2021 on Scopus, Embase, and Medline (PubMed) databases. The
review was prospectively registered with PROSPERO (CRD42020213992).
Conclusions: This review describes the spectrum of paraneoplastic syndromes which have been reported
in association with esophageal cancers. We identified 150 articles documenting paraneoplastic syndromes
accompanying a diagnosis of esophageal cancer across six broad categories. Individual paraneoplastic
syndromes are described with reference to diagnostic criteria, pathogenesis, management, and indicative
cases. Case reports are tabulated within their respective subcategories; relevant case series are also discussed
within the text. This review may assist clinicians in the timely recognition, diagnosis, and management of
these rare conditions.
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Introduction
Esophageal cancer is a common and highly aggressive
cancer, responsible for over 430,000 global deaths
annually (1). Two predominant histological subtypes are
described; globally, the predominant subtype is esophageal
squamous cell carcinoma (SCC), however, in many Western
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countries, including the USA, the UK, Australia, and
much of Western Europe, the incidence of esophageal
adenocarcinoma now exceeds that of squamous cell
cancers (2). Although age-standardised global incidence
is falling, overall incidence is increasing rapidly as a
consequence of age-related demographic shifts and
increasing global population, with a resultant increase of
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52.3% in overall incidence between 1990–2017 (1). Despite
significant progress in the treatment of esophageal cancers
(3,4), it remains a highly fatal condition, being the sixth
most common cause of cancer death globally, with 5-year
overall survival rates in the range of 15–25% even among
high and middle income countries (5).
Paraneoplastic syndromes are clinical syndromes
which arise as a consequence of malignancy, but which
cannot be directly attributed to invasion or compression
of surrounding organs by the primary tumor or its
metastases (6). In general, paraneoplastic syndromes arise as
a consequence either of tumor production of physiologically
active cytokines, hormones, enzymes, or peptides, which
result in end organ dysregulation or dysfunction, or due to
immune cross-reactivity between tumor neoantigens and
normal tissues.
Although paraneoplastic syndromes are well described
among many solid tumor types, including lung (7),
lymphoma (8), renal (9), breast (10), prostate (11),
gynaecologic (12), and other cancers (6), their association
with esophageal cancers remains poorly defined.
Establishing the spectrum of paraneoplastic syndromes
which may accompany a diagnosis of esophageal cancer
is important given the rapidly rising incidence of these
cancers (2), the often significant morbidity associated with
paraneoplastic syndromes, and the increasing recognition
of effective diagnostic and treatment modalities, among
a subset of these conditions. All reported paraneoplastic
conditions described in association with esophageal cancer
are summarized in Table 1.
We present the following article in accordance with the
Narrative Review reporting checklist (available at https://
aoe.amegroups.com/article/view/10.21037/aoe-21-65/rc).
Methods
We conducted a review of paraneoplastic syndromes
occurring in association with esophageal cancer. The
review was prospectively registered with PROSPERO
(CRD42020213992). A search was carried out in March
2021 on Scopus, Embase, and Medline (PubMed)
databases. Articles published between 1970–2021 reporting
cases of paraneoplastic syndrome in association with
histologically confirmed esophageal cancer, for which a
full case description was available, were included. Articles
in languages other than English, except where English
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language translations were provided, were excluded.
Indicative search strategy included the term paraneoplastic
and any of the following: esophagus, oesophagus, esophageal,
oesophageal, OGJ, gastroesophageal, esophagogastric, or
oesophagogastric. Finally, individual scoping searches were
conducted for named paraneoplastic syndromes occurring
in association with esophageal cancer. Search results were
imported into the Covidence® tool for systematic reviews.
After removal of duplicates, a total of 634 records were
identified, of which 228 were eligible for full text review.
Following full-text review, 110 articles were excluded; a
further 32 articles were identified through hand-searching of
included articles. A total of 150 articles were included in the
final narrative synthesis.
Data extraction was conducted by three reviewers (CME,
CF, JB). The following minimum dataset was collected:
age, gender, anatomical location, histological subtype, stage
(grouped), treatment, and survival. Stage data was grouped
wherein early stage: T1/2, N0; locally advanced: T3/4 N0
or TxN1+ and metastatic: M1. Where relevant, case series
are referred to within the narrative synthesis but typically
were not eligible for tabulation due to missing data.
Paraneoplastic syndromes are described with reference
to diagnostic criteria, pathogenesis, management, and
indicative cases. Given the overlap in the diagnosis,
treatment and management common to paraneoplastic
neurological syndromes (PNS), the management of these
syndromes is discussed collectively. Although constitutional
syndromes common to almost all cancer types, such as
fever, cachexia, fatigue, anorexia, and depression, could
be considered as paraneoplastic phenomena, these were
not considered in this review. Reports of syndromes
which primarily related to, and which were sufficiently
explained by, local tumoral involvement were excluded.
Similarly, reports which were felt by consensus to lack
causal plausibility were excluded. Causal plausibility was
assessed by consensus, taking the following factors into
account: availability of a comprehensive case description;
original author’s conclusion regarding causality; temporal
association; response to therapy; potential confounding
related to exposure to cancer-directed therapies; potential
confounding related to the presence of metastatic disease;
potential confounding related to the presence of a
synchronous malignancy; and historical documentation of
the syndrome as a known paraneoplastic phenomenon in
other cancer subtypes.
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Table 1 Paraneoplastic syndromes associated with esophageal
cancer
Neurological
Limbic encephalitis
RPCS
Neuropathy & neuronopathy
Opsoclonus myoclonus
NMO
Necrotising myelopathy
PRES
Dermatological
Acrokeratosis paraneoplastica
AN
Sign of Leser-Trélat
Subacute lupus erythematosus
PNP
Anti-laminin γ1-pemphigoid
Sweet’s syndrome
Disseminated superficial porokeratosis
Granulomatous dermatitis
Erythema gyratum repens
Lichenoid dermatosis
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Table 1 (continued)
Endocrine
Hypercalcemia of malignancy
SIADH
ACTH secretion
Gastrin secretion
Calcitonin secretion
Haematological
GCSF production
Thrombocytosis
Acquired factor V inhibitor
Henoch-Schönlein purpura
Idiopathic thrombocytopenia purpura
Disseminated intravascular coagulation
RPCS, rapidly progressive cerebellar syndrome; NMO,
neuromyelitis optica; PRES, posterior reversible encephalopathy
syndrome; AN, acanthosis nigricans; PNP, paraneoplastic
pemphigus; HOA, hypertrophic osteoarthropathy; DM,
dermatomyositis; HMGCR, β-Hydroxy β-methylglutaryl-CoA
reductase; MN, membranous nephropathy; IgA, immunoglobulin
A; MCD, minimal change disease; MPGN, membranoproliferative
glomerulonephritis; SIADH, syndrome of inappropriate
antidiuretic hormone secretion; ACTH, adrenocorticotropic
hormone; GCSF, granulocyte colony stimulating factor.

Eruptive melanotic macules
Rheumatological
HOA

Description of cases

DM

PNS (Table 2)

HMGCR antibody-associated myopathy
Polymyalgia rheumatica-like syndrome
Renal
MN
IgA nephropathy/Berger’s disease
MCD
MPGN
Table 1 (continued)
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Overview
PNS encompass a wide range of clinical conditions affecting
both the central and peripheral nervous systems, and result
from autoimmune responses against neuronal tissues bearing
antigenic similarities to tumoral neoantigens (32-37).
Diagnostic criteria for PNS have been established by
the European Paraneoplastic Neurological Syndrome
Network (33,34), and emphasise (I) a temporal association
with malignancy, (II) the presence of stereotypical clinical
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2012

2013

2013

2013

Shirafuji (14)

Mundiyanapurath (15)

Mc Cormack (16)

Menezes (17)
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2001

2003

2007

Sutton (19)

Xia (20)

Debes (21)

2006

2011

2012

Shimoda (23)

Zilli (24)

Mostoufizadeh (25)

2019

Hammami (27)

2013

M

F

M

F

M

F

M

M

F

M

M

M

M

F

M

M

–

F

M

Gender

58

65

62

70

59

47

82

65

63

57

57

58

55

60

–

72

69

63

71

Age

Squamous

Squamous

Adenocarcinoma

Squamous

Squamous

Squamous

Epidermoid

Adenocarcinoma

Small cell

Adenocarcinoma

Adenocarcinoma

Adenocarcinoma

Adenocarcinoma

Small cell

Adenocarcinoma

Squamous

Adenocarcinoma

Small cell

Squamous

Histology

–

Mid

Distal

Mid

–

Mid

–

Distal

Mid

Distal

OGJ

Distal

Distal

Mid

–

OGJ

–

Mid

Distal

Site

–

Metastatic

Locally advanced

Locally advanced

–

Early Stage

Locally advanced

Locally advanced

Locally advanced

Metastatic

Locally advanced

Locally advanced

Locally advanced

Locally advanced

Locally advanced

Locally advanced

Early stage

Metastatic

Metastatic

Stage

Palliative

Palliative

Surgery

RT/Chemo

Chemo

Chemo/Surgery

RT

RT/Chemo

RT/Chemo

Palliative

Surgery

Surgery/RT/Chemo

Surgery

Surgery

Surgery

Surgery

RT

Palliative

Palliative

Treatment

–

7 months/dead

24 months/alive

12 months/alive

–

24 months/dead

4 months/dead

24 months/dead

72 months/alive

2 months/dead

24 months/alive

–/–

26 months/dead

15 months/dead

24 months/dead

–/–

8 months/alive

10 months/dead

27 months/dead

Survival

–

Negative

Anti-NMO

Anti-AQP4

Negative

Negative

Anti-GD1a, Anti-GD1b,
Anti-GM1

–

Anti-Hu

–

Anti-Yo

Anti-Yo

Anti-Yo

–

Negative

Negative

GABA-B

Anti-Hu

–

Antibody

PNS, paraneoplastic neurological syndromes; M, male; Distal, distal third of esophagus; F, female; Mid, middle third of esophagus; RT, radiotherapy; OGJ, esophagogastric
junction; RPCS, rapidly progressive cerebellar syndrome; Chemo, chemotherapy; NMO, neuromyelitis optica; PRES, posterior reversible encephalopathy syndrome.

Nakajima (31)

PRES

Urai (30)

2009

2018

Wiener (29)

Necrotising myelopathy

2017

Kon (28)

NMO

2014

Rossor (26)

Opsoclonus myoclonus

2004

Khealani (22)

Neuropathy & neuronopathy

1989

Cox (18)

RPCS

1983

Year

Gritzman (13)

Limbic encephalitis

Author

Table 2 PNS
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manifestations affecting any part of the nervous system, and
(III) an immune-mediated pathogenesis, which is supported
by the frequent presence of specific neuronal antibodies.
Broadly, antibodies involved in PNS may be directed against
intracellular targets, resulting in a cytotoxic T-cell mediated
response, or against neuronal surface antigens, resulting in
an antibody mediated response (38).
A diagnosis of PNS may be made where reasonable
differential diagnoses, such as metastatic disease, infection,
toxic/metabolic disturbances, and non-paraneoplastic
autoimmune conditions, have been excluded (34). Three
levels of diagnostic certainty are described, namely:
“definite”, “probable” and “possible”. Category assignation
is on the basis of the PNS-Care scoring system, which
assesses clinical phenotype, the presence or absence of
neuronal antibodies, and the presence or absence of a
malignancy either consistent with the clinical phenotype,
or, if not consistent, where tumoral antibody expression has
been demonstrated (34).
Clinical signs of PNS frequently precede the cancer
diagnosis, highlighting the importance of investigation
for underlying malignancy in the work-up of patients
who present with clinical features characteristic of these
syndromes (6,39). Since immune mediated attack of
neuronal tissues often leads to irreversible cell death and
permanent neurological dysfunction, early recognition and
treatment is critical (6). Where no malignancy is detected
despite comprehensive workup, the close association of
particular antibodies with specific tumor types may help to
further guide such investigations (36), and comprehensive
screening should be repeated every 4–6 months for 2 years
in patients meeting criteria for both a high-risk phenotype
and high-risk antibody (34). Paraneoplastic neurological
conditions which have been described in association with
esophageal cancer are summarized in Table 2.
Limbic encephalitis
Paraneoplastic limbic encephalitis (PLE) is typically
associated with lung, breast, and testicular cancers (40), and
is characterised by amnesia, anxiety, depression, insomnia,
and seizures of subacute onset (41). The syndrome has been
described in association with antibodies to intracellular
antigens (anti-Hu, anti-Ma, amphiphysin, Anti-GAD)
and neural cell membrane antigens (NDMA, VGKC,
GABA, AMPA) (42), although a subset of patients will be
seronegative (41).
Diagnostic criteria emphasise a combination of clinical
and radiological findings in the diagnosis of PLE (42). MRI
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brain typically demonstrates T2-weighted abnormalities
in the mesial temporal lobes and mesial cortical structures
(frontal cortex, cingulate gyrus, and mammillary
bodies) (43), which are not gadolinium enhancing (44).
Cerebrospinal fluid (CSF) findings are not pathognomonic
but are typically abnormal; abnormalities may include
elevated protein, lymphocytic pleocytosis, or the presence
of unmatched oligoclonal bands (44). Electroencephalogram
(EEG) findings typically demonstrate abnormalities in
slow-wave activity, with variable prevalence of epileptiform
abnormalities (44).
Among patients with esophageal cancer, significant
improvement in neurological symptoms in response to
immunosuppressive therapy are described by Menezes
et al. (17) and Mundiyanapurath et al. (15). Furthermore,
Mc Cormack et al. (16) reported complete resolution
of neurological symptoms following successful surgical
resection of the primary tumor.
Rapidly progressive cerebellar syndrome (RPCS)
RPCS, previously termed paraneoplastic cerebellar
degeneration, is typically associated with gynaecological
and breast cancers but has also been reported in association
with gastrointestinal and lung malignancies (45,46). Over
thirty antibodies have been implicated in the clinical
syndrome, of which Anti-Yo is the most common. Anti-Yo
antibodies target the Cdr2 antigen of Purkinje cells (47),
resulting in CD8+ lymphocyte infiltration of the Purkinje
layer of the cerebellum, irreversible Purkinje cell death, and
proliferation Bergmann astrocytes (48).
Clinical features of classical RPCS develop over the
course of short months, manifesting as truncal/limb ataxia,
dysarthria, nystagmus, and diplopia, resulting in death
or occasionally clinical stabilisation with an often severe
degree of disability (48,49). Neurological response to
immunosuppressive therapy is often poor. All cases of RPCS
described among patients with esophageal cancer describe
severe, progressive, and irreversible disability despite
often aggressive tumor-directed and immunosuppressive
treatment.
Neuropathy & neuronopathy
Paraneoplastic disorders affecting peripheral nerves
encompasses a wide spectrum of clinical disorders and
manifestations (50). Neuronopathies can also present as
purely motor, mixed sensory and motor, and autonomic.
Within this group, paraneoplastic sensory neuronopathies
are the most frequently encountered, and are frequently
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associated with anti-Hu antibodies directed against the
dorsal root ganglia (51). Anti-GD1a, Anti-GD1b, Anti-GM1
antibodies have been reported by Mostoufizadeh et al. (25)
in a case of demyelinating polyneuropathy occurring in
association with esophageal epidermoid carcinoma. These
disorders may also be seen in the absence of onconeural
antibodies (51,52). It is important to highlight that direct
effects of malignancy and treatment with cytotoxic agents
are frequently independently associated with clinically
significant neuropathies.

represent a distinct paraneoplastic phenomenon (63,64).
Clinical features vary according to the site of disease
activity, but typically include visual disturbance or loss,
progressive loss of mobility, seizures, and findings related
to brainstem involvement, such as olfactory disturbance,
diplopia, and cranial nerve palsies (68).
Two cases of NMOSD are described in association with
esophageal cancers (28,29). In both cases, radical treatment
of the underlying malignancy was associated with significant
neurological improvement.

Opsoclonus-myoclonus (OMS)
Among adults, OMS has been reported in association with
small cell lung cancer (53,54), breast (55,56), prostate (57),
and ovarian cancers (58,59). OMS is characterised by
high-amplitude multidirectional, conjugate saccadic eye
movements (35), which are frequently accompanied by limb
myoclonus, dysarthria, and truncal ataxia (49,60). OMS may
be accompanied by behavioural and cognitive disturbance
such as anxiety and mood changes (55,61). Distinct from
other PNS, OMS may follow a relapsing-remitting disease
course (60). CNS imaging is typically normal. CSF may
be normal or demonstrate mild pleocytosis with elevated
protein (35,49).
The pathogenesis of OMS remains uncertain but
may result from disinhibition of the fastigial nucleus or
its afferent projections (61). Onconeural antibodies are
typically not detected in OMS (35,49,54,61). In keeping
with this, neither of the cases of OMS occurring in
association with esophageal cancer reported antibody
positivity. Both reported cases of OMS occurring in patients
with esophageal cancer describe rapid clinical improvement
following administration of IVIG (26,27).

Necrotising myelopathy
Paraneoplastic necrotising myelopathy (PNM) is a rare
condition characterised by acute necrosis of the spinal
cord without inflammation. PNM has been reported in
association with carcinomas of the lung, breast, thyroid,
and other sites (69), as well as haematological malignancies,
particularly Hodgkin’s lymphoma (70). The syndrome
is characterised by subacute massive cord necrosis in the
absence of identifiable metastatic deposits or vascular
abnormalities (71), resulting in flaccid paraplegia with
loss of sphincteric control (71,72). The condition shares
clinicopathologic features with NMO syndrome, however
the association remains incompletely defined (73)
despite occasional overlap in the presence of anti-NMO
antibodies (74). In the single reported case of necrotising
myelopathy occurring in association with esophageal cancer,
anti-NMO antibodies were negative (30).

Neuromyelitis optica (NMO)
NMO spectrum disorder (NMOSD; formerly, Devic
disease) is an inflammatory demyelinating disorder of
the central nervous system, occurring in association with
AQP4-IgG (62) (also termed NMO-IgG). NMOSD has
been described in association with cancers of the breast,
lung, thymus, bladder, and prostate, among others (63-65).
AQP4-IgG targets aquaporin-4 (AQP4), the predominant
water channel protein of the CNS (66), particularly
expressed on the foot processes of CNS astrocytes (29).
NMOSD is a relapsing-remitting condition which
preferentially affects the spinal cord and optic nerves (67).
Although NMOSD shares clinical characteristics with
multiple sclerosis, the condition is now understood to
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Posterior reversible encephalopathy syndrome (PRES)
Although not classically considered a paraneoplastic
neurological syndrome, hypercalcemia-associated PRES
has been reported in association with a PTH-producing
esophageal cancer (31) and is an important differential
diagnosis which deserves mention. PRES is characterised
by headache, new-onset seizures, encephalopathy, and
visual disturbances (75) disruption to cerebral vascular
autoregulation, particularly affecting the posterior brain
due to the relative lack of sympathetic innervation in this
region. At least three other cases of malignancy-associated
hypercalcemia resulting in PRES have been described in the
literature (76-78). Treatment of the underlying metabolic
derangement is central to management of this disorder.
Treatment approaches
Perhaps understandably given the relatively recent
recognition of the immunological basis of these conditions,
the heterogeneity both in presentation and in response
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to therapy, as well as their overall rarity, treatment
strategies for PNS remain poorly defined and are guided
predominantly by case series, case reports, and expert
opinion rather than by prospectively randomised, placebo
controlled studies (79).
Prompt management of the underlying malignancy
removes the stimulus of ongoing autoimmunity, and,
where such treatment involves the use of cytotoxic agents,
may itself result in immunosuppressive effects which can
result in symptomatic improvement or stabilisation of the
concomitant neurological syndrome.
Clinical benefit from adjunctive immunosuppressive and
immunomodulatory agents, such as corticosteroids (80,81),
steroid-sparing agents (e.g., cyclosporine), rituximab (82),
intravenous immunoglobulin (83), plasmapheresis (84), and
cyclophosphamide (81), has also been described, however,
response rates vary considerably, and overall success is
low (81). Furthermore, the use of adjunct immunosuppressive
agents with chemotherapy may both increase the toxicity of
treatment (85), and, theoretically at least, attenuate immune
control of the tumor itself (81,86).
Paraneoplastic dermatological syndromes (Table 3)
Overview
Many dermatological conditions which are typically
not associated with malignancy may also present as
paraneoplastic phenomena. McLean’s criteria (116), which
emphasise a temporal association of the dermatosis with
development and diagnosis of malignancy, as well as the
parallel course of the dermatosis as a marker of treatment
efficacy, have been proposed to guide in the diagnosis
of these conditions. Although treatment paradigms vary
according to the specific dermatological features of these
syndromes, in most cases, treatment involves management
of the underlying malignancy plus standard dermatological
management of the nonparaneoplastic variants of these
conditions. In general, the paraneoplastic variants are less
treatment responsive than their benign counterparts (6).
Paraneoplastic dermatological conditions which have
been reported in association with esophageal cancer are
summarized in Table 3.
Acrokeratosis paraneoplastica
Bazex syndrome (acrokeratosis paraneoplastica) is
characterised by a psoriasiform eruption of acral
distribution, most commonly affecting the nose, ears,
fingers and toes (88,91). It is frequently associated
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with onychodystrophy. Skin lesions are generally well
demarcated, and may be violaceous or erythematous.
Histological features are nonspecific, most frequently
including hyperkeratosis, parakeratosis, acanthosis, focal
spongiosis and mixed dermal cell infiltrates. The diagnosis
requires correlation of these nonspecific histological
features with the clinical context (91,93).
Bazex syndrome is universally associated with malignancy,
most commonly with SCCs of the upper aerodigestive tract
(88,93). In the majority of cases, skin lesions precede the
diagnosis of malignancy. Bazex syndrome accompanying
esophageal carcinoma is most frequently described in
association with locally advanced or metastatic disease
(88-93), and is associated with a poor prognosis (88-90,92,94).
In general, development of skin lesions follows a linear
course which mirrors the underlying malignancy, with a
flare of the dermatosis typically signalling disease recurrence
or metastasis (88), thus correlating with the evolution of the
malignancy as a cutaneous marker of disease activity (89,93).
Similarly, improvement in skin lesions is often seen with
treatment or control of the underlying malignancy (88,94).
Limited responses to topical treatments have been
observed (94), with some published reports suggesting
response to topical steroids and etretinate (88,117-119).
In a typical case, described by Medenica et al. (93), surgical
resection of an esophageal SCC resulted in a rapid
improvement of skin lesions, with subsequent recurrence
signalling metastatic relapse.
Acanthosis nigricans (AN)
AN is characterised by hyperpigmented plaques occurring in
intertriginous body sites, commonly the axillae and neck (95).
Non-malignant AN is associated with a variety of systemic
abnormalities; principally metabolic disorders (120). In
approximately 20% of cases, AN presents as a paraneoplastic
syndrome (121), typically in association with abdominal
malignancies (122). Such cases often present with abrupt
onset, an atypical distribution (96,97), and without associated
features of insulin resistance or obesity (95).
Histopathological findings are of hyperkeratosis
and papillomatosis (123). There is some evidence that
paraneoplastic AN occurs as a result of the stimulation of
keratinocyte epidermal growth factor receptors by tumoral
TNF-α secretion (124). However, Matono et al. (95)
reported immunohistochemical analysis of a resected
esophageal SCC and did not detect the presence of TNF-α
or EGF, despite post-operative resolution of the AN lesions.
Skin findings typically manifest concurrently with
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1991
2005
2006
2007
2008
2008
2013

Douglas (88)

Viteri (89)

Cabanillas (90)

Poligone (91)

Louvel (92)

Medenica (93)

Rodrigues (94)

2010
2011
2012

Amjad (96)

Varghese (97)

Sarbia (98)

2008
2014

Wieland (100)

Gaduputi (101)

2015
2020

Koritala (103)

Xie (104)

2013
2017

Cho (106)

Jayachandran (107)

Table 3 (continued)

2005

Arranz (105)

PNP

2007

Jasim (102)

SCLE

1996

Chiba (99)

Sign of Leser-Trélat

2008

Matono (95)

AN

1987

Year

Grimwood (87)

Acrokeratosis paraneoplastica

Author

Table 3 Paraneoplastic dermatological syndromes

M

M

F

M

M

M

M

M

F

M

M

M

F

F

M

M

M

M

M

M

F

Gender

52

68

63

77

59

66

65

59

79

69

76

64

62

73

50

55

62

64

51

82

67

Age

Squamous

Squamous

Squamous

–

Squamous

Adenocarcinoma

Squamous

Adenocarcinoma

Squamous

Adenocarcinoma

Squamous

Adenocarcinoma

Squamous

Squamous

Squamous

Squamous

Squamous

Squamous

Squamous

Adenocarcinoma

Squamous

Histology

–

Mid

–

–

Distal

OGJ

Distal

–

–

OGJ

Distal

Distal

Distal

Distal

Distal

Mid

Distal

Proximal

–

Distal

Mid

Site

–

Metastatic

Metastatic

Locally advanced

Metastatic

Early stage

Locally advanced

Metastatic

Locally advanced

Metastatic

Locally advanced

Early stage

Locally advanced

Metastatic

Early stage

Metastatic

Locally advanced

Metastatic

Metastatic

Metastatic

Early stage

Stage

Surgery

Chemo

Chemo

Palliative

Chemo

Surgery

Chemo/RT

–

Chemo/RT

Chemo

Palliative

Surgery

Surgery

Palliative

Surgery

Chemo

RT/Chemo

–

–

RT

Surgery

Treatment

–/–

<1 months/dead

5 months/dead

–/dead

–/dead

–/alive

–/–

–/–

8 months/dead

–/–

–/–

–/–

12 months/alive

1 months/dead

–/dead

30 months/dead

–/–

<1 months/dead

–/dead

7 months/dead

–/–

Survival
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2009

2011

2020

2013

2010

M

M

M

M

M

M

M

M

Gender

84

61

67

82

62

42

64

64

Age

Squamous

Squamous

Squamous

–

Adenocarcinoma

Adenocarcinoma

Adenocarcinoma

Adenocarcinoma

Histology

–

–

Proximal

–

Distal

Distal

Distal

Distal

Site

Early stage

–

–

–

Locally advanced

Metastatic

Metastatic

Metastatic

Stage

RT

Chemo

RT/Chemo

Surgery

Chemo/RT/surgery

Chemo

Chemo

RT

Treatment

–/–

–/–

12 months/dead

–/–

–/dead

4 months/dead

12 months/dead

10 months/dead

Survival

F, female; Mid, middle third of esophagus; M, male; Distal, distal third of esophagus; RT, radiotherapy; Proximal, proximal third of esophagus; Chemo, chemotherapy; AN,
acanthosis nigricans; OGJ, esophagogastric junction; SCLE, subacute cutaneous lupus erythematosus; PNP, paraneoplastic pemphigus.

Kato (115)

Lichenoid dermatosis

Matta (114)

Erythema gyratum repens

Moyano Almagro (113)

Interstitial granulomatous dermatitis

Lee (112)

Disseminated superficial porokeratosis

Sobol (111)

Sweet’s syndrome

Goetze (110)

2017

2003

Busam (109)

Anti-laminin γ1-pemphigoid

1991

Year

Eng (108)

Melanotic macules

Author

Table 3 (continued)
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symptoms of the underlying malignancy, however, this
pattern is not universal (125), and among patients with
esophageal cancer, two cases are reported in which
skin manifestations preceded the onset of symptoms of
malignancy (97,98).
Treatment of malignant acanthosis is with management
of the underlying malignancy (126), generally resulting
in regression of the AN (96). Recurrence of AN has been
described as indicating recurrence or metastasis of the
underlying malignancy (125).
Sign of Leser-Trélat
The sign of Leser-Trélat is characterised by the rapid
development of numerous seborrheic keratoses (101).
Seborrheic keratoses are hyperpigmented, well-demarcated
skin lesions with a characteristic “stuck-on” appearance,
often occurring in a “raindrop” pattern (101) on the trunk
and extremities, however they may also occur on the face
and neck (127). The sign has been reported in association
with a variety of underlying malignancies, predominantly
adenocarcinomas of the gastrointestinal tract (101).
Regression of lesions has been reported following definitive
treatment of the underlying malignancy in approximately
50% of cases (101,127).
The pathophysiological mechanism for the sign is not
well established (128). Multiple histologic variants of
seborrheic keratosis exist; most common among these is the
acanthotic subtype, which is characterised by keratinocyte
proliferation (129).
Three cases are reported in association with esophageal
carcinoma. In a typical case, Gaduputi et al. (101) described
the sign of Leser-Trélat occurring in a patient with SCC of
the esophagus. Treatment with chemoradiotherapy resulted
in macroscopic tumor shrinkage, without regression of the
lesions.
Subacute lupus erythematosus
Malignancy-associated subacute cutaneous lupus
erythematosus (SCLE) is rare (104). The condition is
characterised by a papulosquamous or annular rash, most
commonly affecting photodistributed areas (103,130), with
variable systemic manifestations, often including arthralgia.
Anti-Ro/SSA antibodies are typically present. SCLE lesions
are characterised by hyperkeratosis and follicular plugging.
Perivascular and appendageal lymphocytic infiltrates tend
to be more superficial, differentiating the condition from
discoid lupus erythematosus (103).
All reported cases of SCLE reported in association
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with esophageal cancer responded to treatment of the
underlying tumor, with adjunctive use of oral steroids
and hydroxychloroquine shown to be beneficial where
described (102,104).
Paraneoplastic pemphigus (PNP)
PNP is an erosive mucocutaneous bullous syndrome most
commonly associated with lymphoproliferative disorders (6),
and rarely with solid tumors (131). Diagnostic criteria (132)
emphasize a combination of major and minor
histopathological and clinical findings, which include
progressive ulcerative mucosal lesions, and polymorphous,
desquamative skin lesions.
PNP occurs as a consequence of cross-reactivity between
tumor-directed autoantibodies and epidermal proteins,
including desmoplakin, which play a role in epidermal
cell adhesion (107). PNP has a poor prognosis and a high
mortality rate (133), frequently as a result of erosive skin
disease rather than the malignancy itself (132).
The treatment of PNP is not well established, and the
condition is, in many cases, treatment refractory (132).
Management includes treatment of the underlying
malignancy as well as high dose steroids (132). Other
agents including azathioprine, cyclosporin, rituximab and
intravenous immunoglobulin have also been used with
variable success (133-135).
Other paraneoplastic dermatological syndromes
Individual case reports exist for other paraneoplastic
dermatoses occurring in association with esophageal
cancer, namely: anti-laminin γ1-pemphigoid (110),
Sweet’s syndrome (111), disseminated superficial
porokeratosis (112), granulomatous dermatitis (113),
erythema gyratum repens (114), lichenoid dermatosis (115),
and two cases of eruptive melanotic macules in a distribution
mimicking that of Peutz-Jeghers syndrome (108,109).
Paraneoplastic rheumatological syndromes (Table 4)
Hypertrophic osteoarthropathy (HOA)
By far, the predominant paraneoplastic rheumatological
condition reported in association with esophageal cancer
is HOA, previously termed hypertrophic pulmonary
osteoarthropathy or HPOA (154), given its frequent
association with pulmonary disorders (155). HOA was
first described in association with esophageal cancer
in 1959 by Peyman (156). Since then, twenty cases of HOA
associated with esophageal cancers have been reported in
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1974

1983

1991

2003

2011

2015

2016

Carroll (137)

Barber (138)

Polkey (139)

Morita (140)

Wechalekar (141)

Murosaki (142)

Saif (143)

2001

2006

2008

2008

2013

2018

2020

Tanabe (145)

Iftikhar (146)

Kikuchi (147)

Harrison (148)

Terada (149)

Laidler (150)

Subhash (151)

M

M

M

M

M

M

F

M

M

M

M

M

F

F

F

M

Gender

2016

2019

F

M

70

59

45

69

71

58

62

58

78

63

38

58

59

65

71

54

78

49

Age

Squamous

Small cell

Poorly differentiated

Adenocarcinoma

Signet ring carcinoma

Adenocarcinoma

Squamous

Adenocarcinoma

Adenocarcinoma

Squamous

Neuroendocrine

Squamous

Adenocarcinoma

Squamous

Adenocarcinoma

Squamous

Adenocarcinoma

Leiomyoma

Histology

Mid

–

OGJ

Distal

Distal

–

–

–

Distal

Distal

Distal

–

Distal

Distal

Distal

Distal

Mid

Distal

Site

Early stage

Locally advanced

Locally advanced

Early stage

–

Metastatic

Locally advanced

Locally advanced

Metastatic

–

Locally advanced

–

Locally advanced

Locally advanced

Locally advanced

–

–

Locally advanced

Stage

Surgery

Surgery/Chemo

–

Surgery

–

RT/Chemo

Surgery/RT/Chemo

–

Palliative

RT

Surgery/RT/Chemo

Palliative

RT/Chemo/surgery

Surgery/RT/Chemo

Palliative

Surgery

Palliative

Surgery

Treatment

–/–

10 months/dead

–/–

9 months/alive

9 months/dead

2 months/dead

96 months/alive

–/–

3 months/dead

10 months/dead

72 months/alive

–/–

7 months/alive

36 months/alive

1.5 months/dead

6 months/dead

–/dead

12 months/alive

Survival

HOA, hypertrophic osteoarthropathy; M, male; Distal, distal third of esophagus; F, female; Mid, middle third of esophagus; RT, radiotherapy; Chemo, chemotherapy; DM,
dermatomyositis; OGJ, esophagogastric junction; HMGCR, β-Hydroxy β-methylglutaryl-CoA reductase.

Umetsu (153)

Polymyalgia rheumatica-like syndrome

Tsujikawa (152)

HMGCR antibody-associated myopathy

1985

Karp (144)

DM

1972

Year

Ullal (136)

HOA

Author

Table 4 Paraneoplastic rheumatological syndromes
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the literature, including two case series of seven and five
cases respectively (157,158), and eight further case reports
(136-143).
HOA is characterised by fingernail clubbing, proliferative
periostitis, particularly of tubular bones, and collagen
deposition, leading to erythema, arthralgia, and synovial
effusions of the large joint spaces (159). The pathogenesis of
HOA is debated and may vary depending on clinical context,
but likely results as a consequence of tumor secretion
of growth factors such as prostaglandin E and cytokines
such as fibroblast growth factor (160). Other proposed
mechanisms include interaction between megakaryocytes
and endothelium (161), as well as hormonal (162), and
neurologic (163) etiologies.
Where associated with esophageal cancers, and where
surgical resection of the primary tumor has been feasible,
this has led in all reported cases to rapid and complete
resolution of symptoms (136,138,140,141). Clinical
benefit has been reported with the use of bisphosphonates
(164,165), and octreotide (166), both of which have antiVEGF properties which may account for their efficacy in
this setting. Symptomatic management with conventional
NSAIDs and opiates yields variable response (158).
Dermatomyositis (DM)
DM is an idiopathic inflammatory myopathy characterised
by progressive proximal skeletal muscle weakness, myocyte
inflammation, and pathognomic cutaneous lesions which
include a periorbital or heliotrope rash and Gottron’s
sign (167), as well as a photosensitive poikilodermatous rash
on sun-exposed areas (148). The prevalence of malignancy
in adults diagnosed with DM is debated, but has been
reported as between 20–30% (144,148,150,168). Although
DM affects women 2 to 3 times more frequently than
men (169), almost all case reports of DM associated with
esophageal carcinoma have been reported in men.
EULAR/ACR criteria for idiopathic inflammatory
myopathies (170) assist in the diagnosis of DM and require
both clinical and laboratory assessment, including antiJo-1 autoantibody, CK and LDH; and muscle biopsy. CK
levels may be useful in tracking disease response to cancerdirected therapy (6). Among patients with esophageal
cancer, CK was typically elevated (144-146,148,151).
Autoantibodies were negative in two thirds of cases
(145,149-151).
Steroids are the mainstay of treatment in the cases
reported (144-146,148), with rapid response to therapy
noted in the majority of reported cases. Harrison et al. (148)
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described a case where IVIG was used following the failure
of high dose dexamethasone; unfortunately providing no
benefit in a rapidly progressive case. Rare presentations
include a case of amyopathic DM (147) as well as a
case associated with adenocarcinoma neuroendocrine
differentiation resulting in tumoral PTHrP secretion (145).
Other paraneoplastic rheumatological syndromes
Other rheumatological syndromes reported in association
with esophageal cancers are outlined in Table 4, and include
a case of β-Hydroxy β-methylglutaryl-CoA reductase
(HMGCR) antibody-associated myopathy (152). Umetsu
et al. (153) reported a case of esophageal cancer occurring
in association with a polymyalgia rheumatica-like clinical
syndrome with radiological characteristics of this seen on
PET-CT.
Paraneoplastic renal syndromes (Table 5)
Overview
Glomerulopathies refer to diseases characterised by
renal glomerular injury. The most common malignancies
associated with paraneoplastic glomerular injury are
Hodgkin’s lymphoma and carcinomas of the lung and
gastrointestinal tract (185). Multiple discrete glomerular
pathologies have been described in association with
malignancy, the most common among patients with solid
tumors being membranous nephropathy (MN) (178).
Paraneoplastic renal syndromes which have been described
in association with esophageal cancer are summarized in
Table 5.
Criteria for the diagnosis of paraneoplastic
glomerulopathy have been established by Bacchetta
et al. (186), and emphasise (I) the temporal association
between the diagnosis of glomerulopathy and malignancy,
(II) clinical improvement of the nephropathy with effective
cancer-directed therapy, (III) deterioration associated with
recurrence of malignancy, and (IV) the absence obvious
alternate etiology, in the diagnosis of these conditions.
MN
MN is the most common glomerulonephritis associated
with malignancy (178). The incidence of malignancy
in patients with MN varies, with estimates of 1.4–13%
across multiple case series of undifferentiated solid tumors
(178,187,188). Histologically, the condition is characterised
by basement membrane thickening and subepithelial
immune complex deposition within the glomeruli (189).
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Table 5 Paraneoplastic renal syndromes
Author

Year

Gender

Age

Histology

Site

Stage

Treatment

Survival

Beaufils (171)

1985

F

75

Squamous

–

Metastatic

–

–

Lam (172)

1998

M

70

Squamous

Mid

Early stage

Surgery

–/alive

Yoshida (173)

1979

M

50

Squamous

–

–

Steroids

3 months/dead

Uezono (174)

1989

M

68

Squamous

–

Early stage

Surgery

–

Gallego (175)

1994

M

64

Squamous

Mid

Locally advanced

Palliative

1 months/dead

Heckerling (176)

1985

M

65

Squamous

Mid

Locally advanced

Surgery/RT/Chemo

–/alive

Suzuki (177)

1991

M

65

Squamous

–

–

Surgery

3 months/dead

Burstein (178)

1993

M

65

–

–

–

–

21 months/dead

Yedidag (179)

1997

M

61

Squamous

–

–

Steroids

9 months/dead

Muramoto (180)

2009

M

54

Squamous

Distal

Locally advanced

RT/EMR

–/alive

Ito (181)

2013

M

73

Squamous

Distal

Early stage

Surgery

18 months/alive

Walker (182)

1981

F

59

Squamous

Mid

–

Surgery

24 months/alive

Nagasaka (183)

1999

M

76

Squamous

–

–

Surgery

–

Squamous

Mid

Locally advanced

Surgery

12 months/alive

IgA nephropathy

MCD

MN

MPGN

Nephrotic syndrome (renal lesion not described)
Naritaka (184)

2010

M

78

IgA, immunoglobulin A; F, female; M, male; Mid, middle third of esophagus; MCD, minimal change disease; MN, membranous
nephropathy; RT, radiotherapy; Chemo, chemotherapy; Distal, distal third of esophagus; EMR, endoscopic mucosal resection; MPGN,
membranoproliferative glomerulonephritis.

Paraneoplastic MN is associated with a relatively higher
number of pro-inflammatory cells in glomeruli compared
to primary MN (188), indicating an enhanced immune
reaction as a possible mechanism for glomerular injury.
In the paraneoplastic setting, glomerular deposition
o f c a n c e r- a s s o c i a t e d i m m u n e c o m p l e x e s s u c h a s
carcinoembryonic antigen (190), prostate-specific
antigen (191), and melanoma antigens (192) has been
reported. Specifically to esophageal cancer, two case reports
have hypothesised a link between serum SCC antigen
and development of MN, with both cases demonstrating
a link between serum SCC antigen levels and degree of
proteinuria (180,181).
Paraneoplastic MN associated with esophageal cancer
has been reported six times in the literature (176-181). In
a typical case, Ito et al. (181) described a 73-year-old male
who presented with lower limb edema and proteinuria.
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Following diagnosis of MN, he was screened for malignancy
and diagnosed with early-stage esophageal SCC. Subtotal
esophagectomy resulted in resolution of proteinuria.
Immunoglobulin A (IgA) nephropathy/Berger’s disease
IgA nephropathy is characterised histologically by
deposition of IgA within the renal mesangium. Although
commonly a disease of childhood, development of IgA
nephropathy in older patients is more likely to be related to
malignancy (193). Clinically, the condition is characterised
by recurrent episodes of macroscopic haematuria with
persistent microscopic haematuria and/or proteinuria.
Rarely it can present as a nephrotic syndrome or acute renal
failure (194). The pathophysiology of paraneoplastic IgA
nephropathy is poorly understood, however it has been
hypothesised that invasion of the gastrointestinal mucosa
by tumor leads to increased circulating IgA levels and
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consequent deposition within the glomeruli (193), resulting
in the release of cytokines and oxygen free radicals which
induce inflammation, and ultimately fibrosis.
IgA nephropathy associated with esophageal carcinoma
has been reported twice in the literature (171,172). Lam
et al. (172) reported a case of a 70-year-old male who
presented with a pruritic rash, microscopic haematuria and
proteinuria; 22 months later he was diagnosed with early
stage mid-esophageal SCC. The other reported case is of
a 74-year-old female with metastatic esophageal squamous
cancer diagnosed with IgA nephropathy at autopsy (171).
Minimal change disease (MCD)
MCD typically presents with nephrotic syndrome.
In the adult population, it constitutes approximately
15% of idiopathic nephrotic syndromes, with a male
preponderance (195). The pathogenesis of MCD is thought
to be related to dysfunctional T-cell regulation and function
leading to podocyte injury and fusion of podocyte foot
processes (196). Corticosteroids are considered to be the
standard of care first-line therapy for MCD (195).
Three cases of MCD in association with esophageal
carcinoma have been reported in the literature (173-175).
In a typical case, Gallego et al. (175) describe a 64-year-old
male who presented with progressive dysphagia and weight
loss, as well as generalised edema. He was found to have
significant proteinuria associated with hypoalbuminemia,
and was later diagnosed with metastatic esophageal cancer.
Autopsy confirmed the presence of MCD.
Membranoproliferative glomerulonephritis (MPGN)
MPGN, also known as mesangiocapillary glomerulonephritis,
is a progressive glomerulopathy characterized histologically
by mesangial hypercellularity, endocapillary proliferation,
and thickening of the capillary wall (197). The clinical
presentation and course are both highly variable. Patients
may present asymptomatically with microscopic haematuria
or proteinuria, symptomatically with acute nephritic
or nephrotic syndromes, or acutely unwell with rapidly
progressive glomerulonephritis (197).
Paraneoplastic MPGN is more commonly reported in
association with haematological malignancies, however
there are case reports associated with solid tumors including
small cell lung cancer (198), gastric cancer (199), colorectal
cancer (200), transitional cell carcinoma (201), renal cell
carcinoma (202), prostate cancer (203) and esophageal
cancer (182,183). The pathogenesis of paraneoplastic
MPGN is not well understood, but has been hypothesized
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to occur as a consequence of immune-complex deposition
in the kidneys secondary to an ineffective host immune
response to tumor antigens (202).
Treatment of the underlying cancer has led to improved
renal outcomes in various reported cases of paraneoplastic
MPGN (201,202). However, where definitive treatment of
malignancy was not possible, there have been reported cases
of therapeutic response to corticosteroids (200,203).
There have been two reported cases of MPGN associated
with esophageal cancer (182,183). Walker et al. (182)
reported a case of a 74-year-old female who presented
with a 5-week history of bilateral lower limb oedema and
proteinuria 7 weeks post esophagectomy for mid-esophageal
SCC. Renal biopsy confirmed the presence of MPGN.
Paraneoplastic endocrine syndromes (Table 6)
Overview
Paraneoplastic syndromes may arise as a consequence of
tumoral production and secretion of physiologically active
hormones or peptides, resulting in abnormal endocrine
or metabolic function with loss of physiological feedback
autoregulation. Criteria for diagnosis of paraneoplastic
endocrine syndromes have been proposed by Dimitriadis
et al. (218), and emphasise both temporal-clinical
associations with underlying malignancy and anti-cancer
therapy, as well as detectability of immunoreactive hormone
and hormal mRNA within tumoral tissue.
Reports of endocrine paraneoplastic syndromes occurring
in association with esophageal cancer are rare (Table 6), and
principally relate to syndrome of inappropriate antidiuretic
hormone secretion (SIADH) and humoral hypercalcemia of
malignancy (HHM) related to PTHrP secretion. Although
reported as paraneoplastic phenomena in other cancer types
(218,219), we found no detailed reports of acromegaly,
hyperprolactinaemia, hyperthyroidism, or of hypoglycaemia
directly attributable to esophageal cancer in the literature.
Hypercalcemia
Hypercalcemia among patients with esophageal cancer
is common, with one retrospective series (220) reporting
an incidence of 27.6% at any timepoint during treatment
among an unselected patient population encompassing
all stages of disease. All patien ts wh o devel o p ed
hypercalcaemia had either squamous or adenosquamous
histology; the prevalence of hypercalcemia was not
explained by bony metastatic disease, which was present in
only 15% of those with hypercalcemia. Another series (221)

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

Page 15 of 29

Table 6 Paraneoplastic endocrine syndromes
Author

Year

Gender Age

Histology

Site

Stage

Treatment

Survival

PTHrP secreting tumors
Fernández-Real (204)

1994

M

56

Squamous

Distal

Metastatic

Surgery

–/dead

Nozu (205)

1995

M

68

Undifferentiated

OGJ

Metastatic

Chemo

5 months/dead

Nagashima (206)

1999

M

47

Small cell/squamous

Mid

Metastatic

Chemo/RT

7 months/dead

Watanabe (207)

1999

M

66

Squamous

Mid

Metastatic

Palliative

1 months/dead

Watanabe (207)

1999

F

81

Squamous

Mid

Metastatic

Palliative

<1 months/dead

Tanabe (145)

2001

F

78

Adenocarcinoma

Distal

Metastatic

Palliative

3 months/dead

Fereidooni (208)

2003

M

63

Small cell/squamous

–

Metastatic

Palliative

<1 months/dead

Nakata (209)

2006

M

56

Squamous

Distal

Kanno (210)

2007

F

60

Small cell

Distal

Metastatic

Chemo

16 months/dead

Doherty (211)

1984

F

74

Small cell

Distal

Locally advanced

RT

–/dead

Heyes (212)

1985

F

53

Small cell

Mid

Locally advanced

Chemo/RT

2 months/dead

Naruki (213)

1986

M

67

Small cell

–

Metastatic

RT

10 months/dead

Komura (214)

2001

M

62

Small cell

–

Metastatic

Chemo

11 months/dead

Kanzaki (215)

2010

M

66

Small cell

–

Locally advanced

Chemo/RT

16 months/alive

Suzuki (216)

2010

M

63

Small cell

–

Metastatic

Chemo

–/dead

Ando (217)

2011

M

54

Small cell

Distal

Locally advanced

Surgery/Chemo

9 months/dead

Locally advanced Surgery/RT/Chemo 16 months/alive

SIADH

PTHrP, parathyroid hormone related peptide; M, male; Distal, distal third of esophagus; OGJ, esophagogastric junction; Chemo,
chemotherapy; Mid, middle third of esophagus; RT, radiotherapy; F, female; SIADH, syndrome of inappropriate antidiuretic hormone
secretion.

reported a prevalence of 7.7% among operatively managed
patients with esophageal SCC. Other series which included
patients with all disease stages, have reported comparable
survival among patients with hypercalcemia and those
without (220,222).
In the context of malignancy, hypercalcemia is a common
endpoint of at least four distinct pathophysiological
pathways, namely secretion of PTHrP, PTH, and calcitriol,
as well as local osteolysis (223). Clinically, hypercalcemia
may present with neurological features including fatigue,
aesthaenia, confusion, personality change, and coma; GI
disturbance, including nausea, vomiting, constipation,
and (rarely) pancreatitis; renal impairment or failure;
nephrogenic diabetes insipidus, cardiac arrhythmias, and
other systemic symptoms including anorexia, polydipsia/
polyuria and bony pain. The degree of symptomatology
depends not only on the extent of hypercalcemia but also on
the acuity with which it has developed (224).
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Treatment of hypercalcemia is with two principal
mechanistic goals in mind, namely restoration of renal
calciuresis, and inhibition of osteoclastic activity (224).
Acute management includes fluid resuscitation, which
both corrects dehydration, and promotes calciuresis. The
use of loop diuretics is not supported by a strong evidence
base (224), but may be used as an adjunct once euvolemia
and adequate urine output has been established in the acute
setting (6). Bisphosphonates, including pamidronate and
zoledronate, are widely used to treat HHM, and their use is
supported by a robust evidence base (226-228). Correction
of hypercalcaemia may take many days to achieve; levels
typically nadir between 4–7 days after administration of
bisphosphonates, and response is typically durable for up to
4 weeks (228). Calcitonin, which both inhibits osteoclastic
activity and renal calcium reabsorption, may be used in the
acute setting and has both a more rapid onset and a more
modest efficacy than bisphosphonates (6). Long-term use of
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calcitonin is usually ineffectual due to tachyphylaxis (224),
although its efficacy may be extended where coadministered with glucocorticoids (229).
SIADH
The SIADH, is characterised by hypoosmotic, euvolaemic
hyponatraemia accompanied by urinary hyperosmolality/
hypernatremia, in the absence of other precipitating causes
such as heart failure, cirrhosis, renal or adrenal insufficiency,
thyroid dysfunction or diuretic use (230). Paraneoplastic
SIADH arises due to tumoral secretion of both anti-diuretic
hormone (ADH) and atrial natriuretic hormone (ANP),
leading to increased expression of renal tubular aquaporins
with resultant free water reabsorption and natriuresis (6).
Classically, SIADH has been associated with small cell
lung cancer, which accounts for approximately 70% of
paraneoplastic SIADH (230). The symptoms of SIADHassociated hyponatremia depend on the acuity of onset (231)
as well as the degree of hyponatraemia, and include
confusion, memory loss, fatigue, headache, nausea, and
coma/death in severe cases (232).
Treatment strategies are based predominantly on expert
opinion (233,234), but should in the first instance aim
to address the underlying malignancy. In severe (serum
sodium concentration <125 mmol/L, or symptomatic)
cases, correctional treatment is indicated. Where no clinical
contraindications exist, initial management of asymptomatic
SIADH typically involves instituting fluid restriction of
1L/day; this in itself may correct the hyponatraemia within
a number of days. In life-threatening cases, hypertonic
saline may be administered, aiming to increase serum
sodium by no more than 8–10 mmol/L over 24 hours
(232,235). Pharmacological treatments of SIADH include
demeclocycline, a tetracycline derivative, which inhibits the
action of ADH at the renal tubule, leading to loss of free
water with resultant correction of hyponatraemia (234),
and ADH-receptor antagonists, such as tolvaptan and
conivaptan.
Other paraneoplastic endocrine syndromes
Although ACTH (236-240), gastrin (241), and calcitonin
(238,240) synthesis have been reported as laboratory
findings in association with esophageal small cell
carcinomas, their clinical significance remains uncertain,
and case series which document production of these
hormones report this as a histopathological finding of
importance for diagnostic discrimination, rather than one
which resulted in clinical sequelae.
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A single case of apparent paraneoplastic Cushing’s
syndrome occurring in association with esophageal
small cell carcinoma has been reported (242). Although
biochemical and clinical features suggestive of Cushing’s
syndrome were present in this case, serum ACTH was
normal.
Paraneoplastic haematological syndromes (Table 7)
Granulocyte colony stimulating factor (GCSF)
secretion
GCSF is a glycoprotein hormone, typically produced in
vascular endothelial cells, fibroblasts, and macrophages.
GCSF stimulates production, differentiation, and function
of neutrophil precursors (280). Secretion of GCSF by
tumors has been reported in lung (281), liver (282),
and gastric (283) cancers, and, although rare, is well
described in association with esophageal squamous cell and
carcinosarcoma histologies, with 36 reported cases in the
English language literature, the majority of which are from
Japan.
GSCF producing tumors may display autocrine and
paracrine growth activity via the JAK2/STAT3 pathways,
resulting in proliferation and migration of tumor cells, and
a consequently aggressive phenotype (284-286). Proposed
mechanisms of GSCF production include mutations in
RAS oncogene mutations which result in overexpression
of GCSF mRNA (287); rearrangements of the GSCF
gene (288); amplification of the GCSF gene leading to
constitutive GSCF overproduction (289), and amplification/
activation of binding factors which target the regulatory or
promoter regions of the GCSF gene (290).
In contrast to leukaemic malignancies, high levels
of circulating mature neutrophils as a consequence of
paraneoplastic GCSF secretion typically does not appear
to result in vasoocclusion or hyperviscosity syndromes, and
does not require specific therapy (6). Co-secretion of other
cytokines with GCSF is common. Of the 36 reported cases
of GCSF secreting tumor, five reported co-secretion of IL-6
(243,253,257,263,268); while two reported co-secretion of
PTHrP (206,209).
Thrombocytosis
Malignancy-associated thrombocytosis is an established
marker of poor prognosis in a number of cancers (291-293),
including esophageal cancer (294-296). Although
the precise pathophysiological mechanisms of
p a r a n e o p l a s t i c t h r o m b o c y t o s i s r e m a i n u n c l e a r,
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Table 7 Paraneoplastic haematological syndromes
Author

Year

Gender

Age

Histology

Site

Stage

Treatment

Survival

Ota** (243)

1998

M

63

Carcinosarcoma

Mid

Early stage

Surgery

–/–

Watanabe (207)

1999

F

81

Squamous

Mid

Metastatic

Palliative

<1 month/dead

Oshiro (244)

1999

M

56

Carcinosarcoma

–

Early stage

Surgery

8 months/alive

∆

Nagashima (206)

1999

M

47

Small cell/squamous

Mid

Metastatic

Chemo/RT

7 months/dead

Ichiishi (245)

2000

M

66

Squamous

Distal

–

Palliative

2 months/dead

Matsumoto (246)

2000

M

66

Squamous

Distal

Metastatic

Asai (247)

2003

M

60

Carcinosarcoma

–

–

Surgery/Chemo

–/–

Fujimori (248)

2003

M

76

Carcinosarcoma

Distal

Early stage

Surgery

–/–

Nakata∆ (209)

2006

M

56

Squamous

Distal

Maejima (249)

2007

M

80

Carcinosarcoma

Distal

Metastatic

Palliative

4 months/dead

Sasaki (250)

2007

M

62

Carcinosarcoma

Distal

Locally advanced

Surgery/Chemo

5 months/dead

Miyamoto (251)

2008

M

51

Carcinosarcoma

Mid

Locally advanced

Surgery/Chemo

23 months/alive

Unno (252)

2008

M

63

Squamous

–

Locally advanced

RT/Chemo

–/–

Mimatsu** (253)

2008

M

69

Squamous

Mid

Metastatic

RT

7 months/dead

Miki (254)

2009

M

58

Squamous

Mid

Metastatic

Chemo

–/dead

Tanabe (255)

2009

M

76

Squamous

Distal

Ito (256)

2010

M

70

Carcinosarcoma

Distal

Early stage

Surgery

60 months/alive

Tamura** (257)

2011

M

47

Carcinosarcoma

Distal

Early stage

Surgery

16 months/alive

Eto (258)

2013

M

59

Squamous

Distal

Locally advanced

Surgery/Chemo

13 months/alive

Eto (258)

2013

M

58

Squamous

Distal

Locally advanced

Chemo/surgery

17 months/alive

Eto (258)

2013

M

75

Squamous

OGJ

Metastatic

Chemo

3 months/alive

Mayanagi (259)

2013

M

30

Squamous

Shimakawa (260)

2014

M

70

Squamous

Distal

Locally advanced

Surgery/Chemo

12 months/dead

Kobayashi (261)

2015

M

69

Carcinosarcoma

Proximal

Early stage

Surgery/Chemo

60 months/alive

Hagiwara (262)

2015

M

63

Squamous

Distal

Locally advanced

Surgery

4 months/dead

Oshikiri** (263)

2015

M

65

Squamous

Distal

Locally advanced

Surgery

3 months/alive

Kitani (264)

2016

F

92

Squamous

Distal

Locally advanced

Surgery

18 months/alive

Fukuda (265)

2017

M

50

Squamous

Distal

Metastatic

RT/Chemo

3 months/dead

Yamaguchi (266)

2017

M

66

Squamous

Distal

Locally advanced

Palliative

3 months/dead

Hoshimoto (267)

2018

F

72

Adenocarcinoma

OGJ

Locally advanced

Surgery/Chemo

38 months/alive

Shioga** (268)

2018

M

51

Carcinosarcoma

Mid

Locally advanced Surgery/Chemo/RT

Tochimoto (269)

2018

M

42

Squamous

Distal

Locally advanced

Surgery/Chemo

–/–

Jayarangaiah (270)

2019

F

72

Squamous

Distal

–

Palliative

2 months/dead

GSCF secreting tumors

Surgery/RT/Chemo 16 months/dead

Locally advanced Surgery/RT/Chemo 16 months/alive

Locally advanced Surgery/RT/Chemo 10 months/dead

Proximal Locally advanced Surgery/RT/Chemo

3 months/alive

7 months/alive

Table 7 (continued)
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Table 7 (continued)
Author

Year

Gender

Age

Histology

Site

Stage

Treatment

Survival

Yu (271)

2019

M

74

Adenocarcinoma

Distal

Locally advanced

Surgery/Chemo

6 months/alive

Chang (272)

2020

F

72

Adenocarcinoma

OGJ

Locally advanced

Chemo

–/–

Azzam (273)

2020

M

51

Squamous

OGJ

Locally advanced

Surgery/Chemo

84 months/alive

M

82

Squamous

Mid

–

RT

–/dead

Acquired factor V inhibitor
Ahmadinejad (274)

2013

Henoch-Schönlein purpura
Weiler-Bisig (275)

2005

–

–

–

–

–

–

–

Chen (276)

2020

M

60

Squamous

Distal

Early stage

Surgery

12 months/alive

72

Squamous

Mid

Locally advanced

RT

3 months/dead

Idiopathic thrombocytopenia purpura
Shutt (277)

2004

F

Disseminated intravascular coagulation
Sasaki (278)

2013

F

70

–

–

Locally advanced

Chemo/RT

–/–

Amatatsu (279)

2015

M

66

–

–

Early stage

Chemo

–/–

∆

**, co-secretion with IL-6; , co-secretion with PTHrP. GCSF, granulocyte colony stimulating factor; M, male; Mid, middle third of
esophagus; F, female; Chemo, chemotherapy; RT, radiotherapy; Distal, distal third of esophagus; OGJ, esophagogastric junction;
Proximal, proximal third of esophagus; IL-6, interleukin-6; PTHrP, parathyroid hormone related peptide.

i t m a y r e s u lt a s a c o ns eq u enc e o f tu mo r-der ived
IL-6 stimulation of platelet production (295).
Activated platelets are known to produce a number
of cytokines capable of inducing angiogenesis (295).
The prevalence of thrombocytosis is reported as between
2.4% and 50% (294-297) in patients with esophageal
cancer. Where described, most series report an association
between thrombocytosis and poor prognosis (294-296).
Other paraneoplastic haematological syndromes
Other paraneoplastic haematological syndromes reported
in association with esophageal cancers are summarised in
Table 7, and include a case of acquired factor V inhibitor
in an elderly male patient presenting with dysphagia,
epistaxis, and melena. Administration of prednisolone
resulted in reversal of the coagulopathy; OGD confirmed
a diagnosis of esophageal SCC (274). Further cases include
reports of steroid-responsive Henoch-Schönlein purpura
(275,276), and of idiopathic thrombocytopenia purpura
which initially responded to intravenous immunoglobulin,
but which ultimately progressed to fatal gastrointestinal

© Annals of Esophagus. All rights reserved.

and intrapulmonary haemorrhage (277). No cases of
DIC directly attributable to esophageal cancer have been
reported, although two reports describe DIC occurring
in patients with esophageal cancer. In both cases, DIC
occurred in the context of severe sepsis rather than as
a directly attributable consequence of the underlying
malignancy (278,279).
Conclusions
This review collates and summarises the literature
regarding paraneoplastic syndromes reported in
association with esophageal cancer, and serves as a
reference for clinicians. Although rare, a wide spectrum
of paraneoplastic syndromes are reported in association
with esophageal cancer. Many paraneoplastic syndromes
are clearly defined and have well established and effective
treatments. Timely recognition of these syndromes and
their potential association with underlying malignancy
should prompt clinicians to undertake a broad search for
underlying malignancy.

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

Page 19 of 29

Acknowledgments
Funding: None.

7.

Footnote
Reporting Checklist: The authors have completed the
Narrative Review reporting checklist. Available at https://
aoe.amegroups.com/article/view/10.21037/aoe-21-65/rc
Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://aoe.amegroups.
com/article/view/10.21037/aoe-21-65/coif). The authors
have no conflicts of interest to declare.
Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.
Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the noncommercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.
References
1.

2.
3.
4.

5.
6.

GBD 2017 Oesophageal Cancer Collaborators. The
global, regional, and national burden of oesophageal
cancer and its attributable risk factors in 195 countries and
territories, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet Gastroenterol
Hepatol 2020;5:582-97.
Pennathur A, Gibson MK, Jobe BA, et al. Oesophageal
carcinoma. Lancet 2013;381:400-12.
Smyth EC, Lagergren J, Fitzgerald RC, et al. Oesophageal
cancer. Nat Rev Dis Primers 2017;3:17048.
Watanabe M, Otake R, Kozuki R, et al. Recent progress
in multidisciplinary treatment for patients with esophageal
cancer. Surg Today 2020;50:12-20.
Lagergren J, Smyth E, Cunningham D, et al. Oesophageal
cancer. Lancet 2017;390:2383-96.
Pelosof LC, Gerber DE. Paraneoplastic syndromes: an

© Annals of Esophagus. All rights reserved.

8.
9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

approach to diagnosis and treatment. Mayo Clin Proc
2010;85:838-54.
Kanaji N, Watanabe N, Kita N, et al. Paraneoplastic
syndromes associated with lung cancer. World J Clin
Oncol 2014;5:197-223.
Hagler KT, Lynch JW Jr. Paraneoplastic manifestations of
lymphoma. Clin Lymphoma 2004;5:29-36.
Palapattu GS, Kristo B, Rajfer J. Paraneoplastic syndromes
in urologic malignancy: the many faces of renal cell
carcinoma. Rev Urol 2002;4:163-70.
Fanous I, Dillon P. Paraneoplastic neurological
complications of breast cancer. Exp Hematol Oncol
2015;5:29.
Hong MK, Kong J, Namdarian B, et al. Paraneoplastic
syndromes in prostate cancer. Nat Rev Urol 2010;7:681-92.
Viau M, Renaud MC, Grégoire J, et al. Paraneoplastic
syndromes associated with gynecological cancers: A
systematic review. Gynecol Oncol 2017;146:661-71.
Gritzman MC, Fritz VU, Perkins S, et al. Motor neuron
disease associated with carcinoma. A report of 2 cases. S
Afr Med J 1983;63:288-91.
Shirafuji T, Kanda F, Sekiguchi K, et al. Anti-Hu-associated
paraneoplastic encephalomyelitis with esophageal small
cell carcinoma. Intern Med 2012;51:2423-7.
Mundiyanapurath S, Jarius S, Probst C, et al. GABAB-receptor antibodies in paraneoplastic brainstem
encephalitis. J Neuroimmunol 2013;259:88-91.
Mc Cormack O, Cooney JM, Doherty CP, et al.
Paraneoplastic limbic encephalitis from esophagogastric
squamous cell carcinoma successfully managed by radical
gastrectomy. Surgery 2013;154:638-40.
Menezes RB, de Lucena AF, Maia FM, et al. Limbic
encephalitis as the presenting symptom of oesophageal
adenocarcinoma: another cancer to search? BMJ Case Rep
2013;2013:bcr2012008201.
Cox PM, Vazir MH, Petty RK, et al. Cerebellar cortical
degeneration in association with small-cell carcinoma
of the oesophagus. Neuropathol Appl Neurobiol
1989;15:175-83.
Sutton IJ, Fursdon Davis CJ, Esiri MM, et al. AntiYo antibodies and cerebellar degeneration in a man
with adenocarcinoma of the esophagus. Ann Neurol
2001;49:253-7.
Xia K, Saltzman JR, Carr-Locke DL. Anti-Yo antibodymediated paraneoplastic cerebellar degeneration in a man
with esophageal adenocarcinoma. MedGenMed 2003;5:18.
Debes JD, Lagarde SM, Hulsenboom E, et al. Anti-Yoassociated paraneoplastic cerebellar degeneration in a man

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Page 20 of 29

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

with adenocarcinoma of the gastroesophageal junction.
Dig Surg 2007;24:395-7.
Khealani BA, Qureshi R, Wasay M. Motor neuronopathy
associated with adenocarcinoma of esophagus. J Pak Med
Assoc 2004;54:165-6.
Shimoda T, Koizumi W, Tanabe S, et al. Smallcell carcinoma of the esophagus associated with a
paraneoplastic neurological syndrome: a case report
documenting a complete response. Jpn J Clin Oncol
2006;36:109-12.
Zilli T, Allal AS. Guillain-Barré syndrome as an atypical
manifestation of an esophageal carcinoma. Neurol Sci
2011;32:151-3.
Mostoufizadeh S, Souri M, de Seze J. A case of
paraneoplastic demyelinating motor polyneuropathy. Case
Rep Neurol 2012;4:71-6.
Rossor AM, Perry F, Botha A, et al. Opsoclonus myoclonus
syndrome due to squamous cell carcinoma of the
oesophagus. BMJ Case Rep 2014;2014:bcr2013202849.
Hammami MB, Aboushaar R, Azhar M, et al. 1716
Esophageal Squamous Cell Carcinoma-Associated
Dancing Eye Syndrome in an Adult: Negative
Paraneoplastic Antibodies Screen and Rapid Response to
Intravenous Immunoglobulin and Methylprednisolone.
American Journal of Gastroenterology 2019;114:S960-1.
Kon T, Ueno T, Suzuki C, et al. Aquaporin-4 antibody
positive neuromyelitis optica spectrum disorder associated
with esophageal cancer. J Neuroimmunol 2017;309:38-40.
Wiener DC, Kaplan TB, Bravo-Iñiguez CE, et al.
Paraneoplastic Neuromyelitis Optica Spectrum Disorder
as Presentation of Esophageal Adenocarcinoma. Ann
Thorac Surg 2018;105:e133-5.
Urai Y, Matsumoto K, Shimamura M, et al. Paraneoplastic
necrotizing myelopathy in a patient with advanced
esophageal cancer: An autopsied case report. J Neurol Sci
2009;280:113-7.
Nakajima N, Ueda M, Nagayama H, et al. Posterior
reversible encephalopathy syndrome due to hypercalcemia
associated with parathyroid hormone-related peptide:
a case report and review of the literature. Intern Med
2013;52:2465-8.
Grisold W, Giometto B, Vitaliani R, et al. Current
approaches to the treatment of paraneoplastic encephalitis.
Ther Adv Neurol Disord 2011;4:237-48.
Graus F, Delattre JY, Antoine JC, et al. Recommended
diagnostic criteria for paraneoplastic neurological
syndromes. J Neurol Neurosurg Psychiatry
2004;75:1135-40.

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2022

34. Graus F, Vogrig A, Muñiz-Castrillo S, et al. Updated
Diagnostic Criteria for Paraneoplastic Neurologic
Syndromes. Neurol Neuroimmunol Neuroinflamm
2021;8:e1014.
35. de Beukelaar JW, Sillevis Smitt PA. Managing
paraneoplastic neurological disorders. Oncologist
2006;11:292-305.
36. Honnorat J, Antoine JC. Paraneoplastic neurological
syndromes. Orphanet J Rare Dis 2007;2:22.
37. Darnell RB, Posner JB. Paraneoplastic syndromes
involving the nervous system. N Engl J Med
2003;349:1543-54.
38. Devine MF, Kothapalli N, Elkhooly M, et al.
Paraneoplastic neurological syndromes: clinical
presentations and management. Ther Adv Neurol Disord
2021;14:1756286420985323.
39. Giometto B, Taraloto B, Graus F. Autoimmunity in
paraneoplastic neurological syndromes. Brain Pathol
1999;9:261-73.
40. Gultekin SH, Rosenfeld MR, Voltz R, et al. Paraneoplastic
limbic encephalitis: neurological symptoms, immunological
findings and tumour association in 50 patients. Brain
2000;123:1481-94.
41. Graus F, Escudero D, Oleaga L, et al. Syndrome and
outcome of antibody-negative limbic encephalitis. Eur J
Neurol 2018;25:1011-6.
42. Graus F, Titulaer MJ, Balu R, et al. A clinical approach
to diagnosis of autoimmune encephalitis. Lancet Neurol
2016;15:391-404.
43. Pearce JM. Paraneoplastic limbic encephalitis. Eur Neurol
2005;53:106-8.
44. Lawn ND, Westmoreland BF, Kiely MJ, et al. Clinical,
magnetic resonance imaging, and electroencephalographic
findings in paraneoplastic limbic encephalitis. Mayo Clin
Proc 2003;78:1363-8.
45. Venkatraman A, Opal P. Paraneoplastic cerebellar
degeneration with anti-Yo antibodies - a review. Ann Clin
Transl Neurol 2016;3:655-63.
46. Hasadsri L, Lee J, Wang BH, et al. Anti-yo associated
paraneoplastic cerebellar degeneration in a man with
large cell cancer of the lung. Case Rep Neurol Med
2013;2013:725936.
47. Roberts WK, Darnell RB. Neuroimmunology of the
paraneoplastic neurological degenerations. Curr Opin
Immunol 2004;16:616-22.
48. Peterson K, Rosenblum MK, Kotanides H, et al.
Paraneoplastic cerebellar degeneration. I. A clinical
analysis of 55 anti-Yo antibody-positive patients.

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

Neurology 1992;42:1931-7.
49. Graus F, Dalmau J. Paraneoplastic neurological syndromes
in the era of immune-checkpoint inhibitors. Nat Rev Clin
Oncol 2019;16:535-48.
50. Koike H, Tanaka F, Sobue G. Paraneoplastic neuropathy:
wide-ranging clinicopathological manifestations. Curr
Opin Neurol 2011;24:504-10.
51. Antoine JC, Camdessanché JP. Paraneoplastic
neuropathies. Curr Opin Neurol 2017;30:513-20.
52. Rudnicki SA, Dalmau J. Paraneoplastic syndromes of the
peripheral nerves. Curr Opin Neurol 2005;18:598-603.
53. Pittock SJ, Lucchinetti CF, Lennon VA. Antineuronal nuclear autoantibody type 2: paraneoplastic
accompaniments. Ann Neurol 2003;53:580-7.
54. Bataller L, Graus F, Saiz A, et al. Clinical outcome in adult
onset idiopathic or paraneoplastic opsoclonus-myoclonus.
Brain 2001;124:437-43.
55. Klaas JP, Ahlskog JE, Pittock SJ, et al. Adult-onset
opsoclonus-myoclonus syndrome. Arch Neurol
2012;69:1598-607.
56. Wirtz PW, Sillevis Smitt PA, Hoff JI, et al. Anti-Ri
antibody positive opsoclonus-myoclonus in a male patient
with breast carcinoma. J Neurol 2002;249:1710-2.
57. Kurihara K, Fukuhara K, Yanamoto S, et al. A Case
of Paraneoplastic Opsoclonus and Ataxia Appeared
at Progression of Prostate Cancer. Brain Nerve
2021;73:179-82.
58. Stewart KT, Lee JS, Stuart G. Paraneoplastic opsoclonusmyoclonus syndrome as a presentation of high grade serous
ovarian cancer. Gynecol Oncol Rep 2019;30:100511.
59. Jongen JL, Moll WJ, Sillevis Smitt PA, et al. Anti-Ri
positive opsoclonus-myoclonus-ataxia in ovarian duct
cancer. J Neurol 1998;245:691-2.
60. Anderson NE, Budde-Steffen C, Rosenblum MK, et al.
Opsoclonus, myoclonus, ataxia, and encephalopathy in
adults with cancer: a distinct paraneoplastic syndrome.
Medicine (Baltimore) 1988;67:100-9.
61. Wong A. An update on opsoclonus. Curr Opin Neurol
2007;20:25-31.
62. Wingerchuk DM, Banwell B, Bennett JL, et al.
International consensus diagnostic criteria for
neuromyelitis optica spectrum disorders. Neurology
2015;85:177-89.
63. Pittock SJ, Lennon VA. Aquaporin-4 autoantibodies in a
paraneoplastic context. Arch Neurol 2008;65:629-32.
64. Cai G, He D, Chu L, et al. Paraneoplastic neuromyelitis
optica spectrum disorders: three new cases and a review of
the literature. Int J Neurosci 2016;126:660-8.

© Annals of Esophagus. All rights reserved.

Page 21 of 29

65. Ontaneda D, Fox RJ. Is neuromyelitis optica with
advanced age of onset a paraneoplastic disorder? Int J
Neurosci 2014;124:509-11.
66. Weinshenker BG, Wingerchuk DM, Pittock SJ, et al.
NMO-IgG: a specific biomarker for neuromyelitis optica.
Dis Markers 2006;22:197-206.
67. Wingerchuk DM, Lennon VA, Lucchinetti CF, et al.
The spectrum of neuromyelitis optica. Lancet Neurol
2007;6:805-15.
68. Jarius S, Wildemann B, Paul F. Neuromyelitis optica:
clinical features, immunopathogenesis and treatment. Clin
Exp Immunol 2014;176:149-64.
69. Cree BA. Acute inflammatory myelopathies. Handb Clin
Neurol 2014;122:613-67.
70. Hughes M, Ahern V, Kefford R, et al. Paraneoplastic
myelopathy at diagnosis in a patient with pathologic stage
1A Hodgkin disease. Cancer 1992;70:1598-600.
71. Ojeda VJ. Necrotizing myelopathy associated with
malignancy. A clinicopathologic study of two cases and
literature review. Cancer 1984;53:1115-23.
72. Mancall EL, Rosales RK. Necrotizing myelopathy
associated with visceral carcinoma. Brain 1964;87:639-56.
73. Katz JD, Ropper AH. Progressive necrotic myelopathy:
clinical course in 9 patients. Arch Neurol 2000;57:355-61.
74. Okai AF, Muppidi S, Bagla R, et al. Progressive necrotizing
myelopathy: part of the spectrum of neuromyelitis optica?
Neurol Res 2006;28:354-9.
75. Fugate JE, Claassen DO, Cloft HJ, et al. Posterior
reversible encephalopathy syndrome: associated clinical
and radiologic findings. Mayo Clin Proc 2010;85:427-32.
76. Chen TH, Huang CC, Chang YY, et al. Vasoconstriction
as the etiology of hypercalcemia-induced seizures.
Epilepsia 2004;45:551-4.
77. Kawano H, Suga T, Terasaki T, et al. Posterior
encephalopathy syndrome in two patients after
cancer surgery with transfusion. Rinsho Shinkeigaku
2004;44:427-31.
78. Patejdl R, Borchert K, Pagumbke H, et al. Posterior
reversible encephalopathy syndrome (PRES): an unusual
primary manifestation of a diffuse large B-cell lymphoma.
Clin Neurol Neurosurg 2011;113:819-21.
79. Giometto B, Vitaliani R, Lindeck-Pozza E, et al.
Treatment for paraneoplastic neuropathies. Cochrane
Database Syst Rev 2012;12:CD007625.
80. Keime-Guibert F, Graus F, Fleury A, et al. Treatment
of paraneoplastic neurological syndromes with
antineuronal antibodies (Anti-Hu, anti-Yo) with a
combination of immunoglobulins, cyclophosphamide,

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Page 22 of 29

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

and methylprednisolone. J Neurol Neurosurg Psychiatry
2000;68:479-82.
Sadeghian H, Vernino S. Progress in the management of
paraneoplastic neurological disorders. Ther Adv Neurol
Disord 2010;3:43-52.
Shams'ili S, de Beukelaar J, Gratama JW, et al. An
uncontrolled trial of rituximab for antibody associated
paraneoplastic neurological syndromes. J Neurol
2006;253:16-20.
Elovaara I, Apostolski S, van Doorn P, et al. EFNS
guidelines for the use of intravenous immunoglobulin in
treatment of neurological diseases: EFNS task force on
the use of intravenous immunoglobulin in treatment of
neurological diseases. Eur J Neurol 2008;15:893-908.
Vernino S, O'Neill BP, Marks RS, et al.
Immunomodulatory treatment trial for paraneoplastic
neurological disorders. Neuro Oncol 2004;6:55-62.
Rosenfeld MR, Dalmau J. Current therapies for
neuromuscular manifestations of paraneoplastic
syndromes. Curr Neurol Neurosci Rep 2006;6:77-84.
Graus F, Dalmou J, Reñé R, et al. Anti-Hu antibodies
in patients with small-cell lung cancer: association with
complete response to therapy and improved survival. J
Clin Oncol 1997;15:2866-72.
Grimwood RE, Lekan C. Acrokeratosis paraneoplastica
with esophageal squamous cell carcinoma. J Am Acad
Dermatol 1987;17:685-6.
Douglas WS, Bilsland DJ, Howatson R. Acrokeratosis
paraneoplastica of Bazex--a case in the UK. Clin Exp
Dermatol 1991;16:297-9.
Viteri A, Muñoz A, Barcelò R. Acrokeratosis
paraneoplastica (Bazex syndrome) preceeding the diagnosis
of metastatic squamous cell carcinoma of the esophagus. J
Am Acad Dermatol 2005;52:711-2.
Cabanillas M, Pérez-Pérez L, Sánchez-Aguilar D, et
al. Acrokeratosis paraneoplastica with bullous lesions
associated with esophageal squamous cell carcinoma. Actas
Dermosifiliogr 2006;97:196-9.
Poligone B, Christensen SR, Lazova R, et al. Bazex
syndrome (acrokeratosis paraneoplastica). Lancet
2007;369:530.
Louvel G, Vauléon E, Boucher E, et al. Acrokeratosis
paraneoplastica (Bazex' syndrome) associated with
metastatic squamous cell esophageal carcinoma. J Clin
Oncol 2008;26:5128-9.
Medenica L, Gajić-Veljić M, Skiljević D, et al.
Acrokeratosis paraneoplastica Bazex syndrome associated
with esophageal squamocellular carcinoma. Vojnosanit

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2022

Pregl 2008;65:485-7.
94. Rodrigues IA Jr, Gresta LT, Cruz RC, et al. Bazex
syndrome. An Bras Dermatol 2013;88:209-11.
95. Matono S, Fujita H, Tanaka T, et al. Malignant acanthosis
nigricans with esophageal cancer. Esophagus 2008;6:127-31.
96. Amjad M, Arfan-ul-Bari, Shah AA. Malignant acanthosis
nigricans: an early diagnostic clue. J Coll Physicians Surg
Pak 2010;20:127-9.
97. Varghese SA, Sobhanakumari K, Issac CM, et al. A myriad
of paraneoplastic dermatoses. Indian J Dermatol Venereol
Leprol 2011;77:626.
98. Sarbia M, Ringelhan M, Siveke J, et al. Paraneoplastic
acanthosis nigricans of the esophagus: a case report. Z
Gastroenterol 2012;50:680-3.
99. Chiba T, Shitomi T, Nakano O, et al. The sign of LeserTrelat associated with esophageal carcinoma. Am J
Gastroenterol 1996;91:802-4.
100. Wieland CN, Kumar N. Sign of Leser-Trélat. Int J
Dermatol 2008;47:643-4.
101. Gaduputi V, Chandrala C, Tariq H, et al. Sign of lesertrélat associated with esophageal squamous cell cancer.
Case Rep Oncol Med 2014;2014:825929.
102. Jasim ZF, Walsh MY, Armstrong DK. Subacute lupus
erythematosus-like rash associated with oesophageal
adenocarcinoma in situ. Clin Exp Dermatol 2007;32:443-5.
103. Koritala T, Tworek J, Schapiro B, et al. Paraneoplastic
cutaneous lupus secondary to esophageal squamous cell
carcinoma. J Gastrointest Oncol 2015;6:E61-5.
104. Xie F, Frewen J, Divekar P. Three cases of subacute
cutaneous lupus erythematosus associated with malignancy:
a late paraneoplastic phenomenon. Clin Exp Dermatol
2020;45:607-8.
105. Arranz D, Corral M, Prats I, et al. Herpetiform
pemphigus associated with esophageal carcinoma. Actas
Dermosifiliogr 2005;96:119-21.
106. Cho JH, Kim NJ, Ko SM, et al. A case report of
paraneoplastic pemphigus associated with esophageal
squamous cell carcinoma. Cancer Res Treat 2013;45:70-3.
107. Jayachandran S, Preethi M. Multidisciplinary Clinical
Management of Paraneoplastic Pemphigus – A Case
Report. J Clin of Diagn Res 2017;11:ZD01-3.
108. Eng A, Armin A, Massa M, et al. Peutz-Jegherslike melanotic macules associated with esophageal
adenocarcinoma. Am J Dermatopathol 1991;13:152-7.
109. Busam KJ, Sachs DL, Coit DG, et al. Eruptive melanotic
macules and papules associated with adenocarcinoma. J
Cutan Pathol 2003;30:463-9.
110. Goetze S, Dumke AK, Zillikens D, et al. Anti-p200/

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

laminin γ1 pemphigoid associated with metastatic
oesophageal cancer. J Eur Acad Dermatol Venereol
2017;31:e219-21.
111. Sobol UA, Sherman KL, Smith J, et al. Sweet's syndrome
with neurologic manifestations in a patient with esophageal
adenocarcinoma: case report and review of the literature.
Int J Dermatol 2009;48:1062-5.
112. Lee WJ, Kim CH, Park GH, et al. Disseminated
superficial porokeratosis in a patient with esophageal
cancer. J Dermatol 2010;37:747-8.
113. Moyano Almagro B, López Navarro N, Contreras Steyls
M, et al. Interstitial granulomatous dermatitis and arthritis
revealing oesophageal carcinoma. Clin Exp Dermatol
2013;38:501-3.
114. Matta A. A Rare Case of Erythema Gyratum Repens
Associated With Esophageal Carcinoma. Cureus
2020;12:e9971.
115. Kato S, Takahara M, Shono A, et al. Generalized lichenoid
dermatosis as a tumor-associated dermadrome in a patient
with inoperable esophageal cancer. Eur J Dermatol
2011;21:601-2.
116. McLean DI. Cutaneous paraneoplastic syndromes. Arch
Dermatol 1986;122:765-7.
117. Martin RW 3rd, Cornitius TG, Naylor MF, et al. Bazex's
syndrome in a woman with pulmonary adenocarcinoma.
Arch Dermatol 1989;125:847-8.
118. Richard M, Giroux JM. Acrokeratosis paraneoplastica
(Bazex' syndrome). J Am Acad Dermatol 1987;16:178-83.
119. Wishart JM. Bazex paraneoplastic acrokeratosis: a
case report and response to Tigason. Br J Dermatol
1986;115:595-9.
120. Kahn CR, Flier JS, Bar RS, et al. The syndromes of insulin
resistance and acanthosis nigricans. Insulin-receptor
disorders in man. N Engl J Med 1976;294:739-45.
121. Rodríguez Páez LR, Yurgaky SJ, Otero Regino W, et al. A
Review of Paraneoplastic Syndromes in Gastrointestinal
Tumors. Rev Colomb Gastroenterol 2017;32:230-44.
122. Yeh JS, Munn SE, Plunkett TA, et al. Coexistence of
acanthosis nigricans and the sign of Leser-Trélat in a
patient with gastric adenocarcinoma: a case report and
literature review. J Am Acad Dermatol 2000;42:357-62.
123. Lever WF, Schaumburg-Lever G, Gottlieb B.
Histopathology of the Skin. Sixth Edition. Plastic and
Reconstructive Surgery 1984;73:321.
124. Koyama S, Ikeda K, Sato M, et al. Transforming growth
factor-alpha (TGF alpha)-producing gastric carcinoma
with acanthosis nigricans: an endocrine effect of TGF
alpha in the pathogenesis of cutaneous paraneoplastic

© Annals of Esophagus. All rights reserved.

Page 23 of 29

syndrome and epithelial hyperplasia of the esophagus. J
Gastroenterol 1997;32:71-7.
125. Rigel DS, Jacobs MI. Malignant acanthosis nigricans: a
review. J Dermatol Surg Oncol 1980;6:923-7.
126. Anderson SH, Hudson-Peacock M, Muller AF. Malignant
acanthosis nigricans: potential role of chemotherapy. Br J
Dermatol 1999;141:714-6.
127. Ellis DL, Yates RA. Sign of Leser-Trélat. Clin Dermatol
1993;11:141-8.
128. Bernett CN, Schmieder GJ. Leser Trelat Sign. In:
StatPearls. Treasure Island, FL, USA: StatPearls
Publishing, 2021.
129. Hafner C, Vogt T. Seborrheic keratosis. J Dtsch Dermatol
Ges 2008;6:664-77.
130. Black DR, Hornung CA, Schneider PD, et al. Frequency
and severity of systemic disease in patients with subacute
cutaneous lupus erythematosus. Arch Dermatol
2002;138:1175-8.
131. Kaplan I, Hodak E, Ackerman L, et al. Neoplasms
associated with paraneoplastic pemphigus: a review
with emphasis on non-hematologic malignancy and oral
mucosal manifestations. Oral Oncol 2004;40:553-62.
132. Camisa C, Helm TN. Paraneoplastic pemphigus is a
distinct neoplasia-induced autoimmune disease. Arch
Dermatol 1993;129:883-6.
133. Abreu Velez AM, Howard MS. Diagnosis and treatment
of cutaneous paraneoplastic disorders. Dermatol Ther
2010;23:662-75.
134. Barnadas M, Roe E, Brunet S, et al. Therapy of
paraneoplastic pemphigus with Rituximab: a case report
and review of literature. J Eur Acad Dermatol Venereol
2006;20:69-74.
135. Schadlow MB, Anhalt GJ, Sinha AA. Using rituximab
(anti-CD20 antibody) in a patient with paraneoplastic
pemphigus. J Drugs Dermatol 2003;2:564-7.
136. Ullal SR. Hypertrophic osteoarthropathy and leiomyoma
of the esophagus. Am J Surg 1972;123:356-8.
137. Carroll KB, Doyle L. A common factor in hypertrophic
osteoarthropathy. Thorax 1974;29:262-4.
138. Barber PV, Lechler R. Hypertrophic osteoarthropathy:
two unusual causes. Postgrad Med J 1983;59:254-5.
139. Polkey MI, Cook GR, Thomson AD, et al. Clubbing
associated with oesophageal adenocarcinoma. Postgrad
Med J 1991;67:1015-7.
140. Morita M, Sakaguchi Y, Kuma S, et al. Hypertrophic
osteoarthropathy associated with esophageal cancer. Ann
Thorac Surg 2003;76:1744-6.
141. Wechalekar MD, Kennedy NA, Ahern M, et al. Esophageal

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Page 24 of 29

adenocarcinoma and hypertrophic osteoarthropathy with
improvement following resection of esophageal cancer. J
Clin Rheumatol 2011;17:323-4.
142. Murosaki T, Mori K, Nagashima T, et al. Hypertrophic
osteoarthropathy associated with esophageal cancer. Intern
Med 2015;54:357-8.
143. Saif MW, Vethody C. Poorly Differentiated
Neuroendocrine Tumor of the Esophagus with
Hypertrophic Osteoarthropathy and Brain Metastasis: A
Success Story. Cureus 2016;8:e646.
144. Karp SJ. Acute dermatomyositis associated with squamous
carcinoma of the oesophagus. J R Soc Med 1985;78:770-1.
145. Tanabe S, Mitomi H, Sada M, et al. Parathyroid hormonerelated protein production by adenocarcinoma in Barrett's
esophagus patient with dermatomyositis. Dig Dis Sci
2001;46:1584-8.
146. Iftikhar I, Abdelmannan D, Daw HA. Dermatomyositis
and esophageal cancer. South Med J 2006;99:777-9.
147. Kikuchi K, Seto Y, Matsubara T, et al. Amyopathic
dermatomyositis associated with esophageal cancer. Int J
Dermatol 2008;47:310-1.
148. Harrison BA, Heck SI, Hood AF. A fatal case of
dermatomyositis with underlying metastatic esophageal
adenocarcinoma. Cutis 2008;81:26-8.
149. Terada T. Signet-ring cell carcinoma of the esophagus in
dermatomyositis: a case report with immunohistochemical
study. J Gastrointest Cancer 2013;44:489-90.
150. Laidler NK. Dermatomyositis as a paraneoplastic
phenomenon in oesophageal cancer. BMJ Case Rep
2018;11:e227387.
151. Subhash S, Nair SP, Samad KA, et al. Paraneoplastic
Dermatomyositis in Association with Poorly Differentiated
Esophageal Carcinoma - A Rare Association and a Brief
Review of Literature. Indian J Dermatol 2020;65:80-1.
152. Tsujikawa K, Hara K, Muro Y, et al. HMGCR antibodyassociated myopathy as a paraneoplastic manifestation of
esophageal carcinoma. Neurology 2016;87:841-3.
153. Umetsu A, Shimizu T, Iwamoto N, et al. Paraneoplastic
Syndrome Presenting with Polymyalgia Rheumaticalike Accumulations on 18F-fluorodeoxyglucose-Positron
Emission Tomography/Computed Tomography. Intern
Med 2019;58:861-4.
154. Marie P. De l'ostéoarthropathie hypertrophiante
pneumique. Rev Med 1890;10:1-36.
155. Campanella N, Moraca A, Pergolini M, et al.
Paraneoplastic syndromes in 68 cases of resectable nonsmall cell lung carcinoma: can they help in early detection?
Med Oncol 1999;16:129-33.

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2022

156. Peyman MA. Achalasia of cardia, carcinoma of oesophagus,
and hypertrophic pulmonary osteoarthropathy. Br Med J
1959;1:23-5.
157. Peirce TH, Weir DG. Hypertrophic osteoarthropathy
associated with a non-metastasising carcinoma of the
oesophagus. J Ir Med Assoc 1973;66:160-2.
158. Meyer HJ, Leifels L, Bach AG, et al. Secondary
hypertrophic osteoarthropathy caused by non-pleural or
pulmonary tumors. Medicine (Baltimore) 2017;96:e7985.
159. Martínez-Lavín M. Hypertrophic osteoarthropathy. Best
Pract Res Clin Rheumatol 2020;34:101507.
160. Martínez-Lavín M. Digital clubbing and hypertrophic
osteoarthropathy: a unifying hypothesis. J Rheumatol
1987;14:6-8.
161. Matucci-Cerinic M, Martinez-Lavin M, Rojo F, et
al. von Willebrand factor antigen in hypertrophic
osteoarthropathy. J Rheumatol 1992;19:765-7.
162. Ginsburg J, Brown JB. Increased oestrogen excretion
in hypertrophic pulmonary osteoarthropathy. Lancet
1961;2:1274-6.
163. Bazar KA, Yun AJ, Lee PY. Hypertrophic osteoarthropathy
may be a marker of underlying sympathetic bias. Med
Hypotheses 2004;63:357-61.
164. Amital H, Applbaum YH, Vasiliev L, et al. Hypertrophic
pulmonary osteoarthropathy: control of pain and symptoms
with pamidronate. Clin Rheumatol 2004;23:330-2.
165. King MM, Nelson DA. Hypertrophic osteoarthropathy
effectively treated with zoledronic acid. Clin Lung Cancer
2008;9:179-82.
166. Angel-Moreno Maroto A, Martínez-Quintana E, SuárezCastellano L, et al. Painful hypertrophic osteoarthropathy
successfully treated with octreotide. The pathogenetic
role of vascular endothelial growth factor (VEGF).
Rheumatology (Oxford) 2005;44:1326-7.
167. Dalakas MC, Hohlfeld R. Polymyositis and
dermatomyositis. Lancet 2003;362:971-82.
168. Bohan A, Peter JB. Polymyositis and dermatomyositis (first
of two parts). N Engl J Med 1975;292:344-7.
169. Tymms KE, Webb J. Dermatopolymyositis and other
connective tissue diseases: a review of 105 cases. J
Rheumatol 1985;12:1140-8.
170. Bottai M, Tjärnlund A, Santoni G, et al. EULAR/ACR
classification criteria for adult and juvenile idiopathic
inflammatory myopathies and their major subgroups: a
methodology report. RMD Open 2017;3:e000507.
171. Beaufils H, Jouanneau C, Chomette G. Kidney and cancer:
results of immunofluorescence microscopy. Nephron
1985;40:303-8.

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

172. Lam KY, Law SY, Chan KW, et al. Glomerulonephritis
associated with basaloid squamous cell carcinoma of the
oesophagus. A possible unusual paraneoplastic syndrome.
Scand J Urol Nephrol 1998;32:61-3.
173. Yoshida K, Ito T, Nakamoto Y, et al. An esophageal cancer
case accompanied with minimal change of nephrotic
syndrome. Akita J Med 1979;5:173-6.
174. Uezono S, Kagura H, Uchida Y, et al. A case of early
esophageal cancer showing remission of nephrotic
syndrome after esophagectomy. Jpn J Nephrol
1989;31:1313-4.
175. Gallego E, Albarracín C, Campderá FG, et al. Minimal
change glomerular disease in association with a carcinoma
of the esophagus. Nephron 1994;66:238-9.
176. Heckerling PS. Esophageal carcinoma with membranous
nephropathy. Ann Intern Med 1985;103:474.
177. Suzuki S, Goto M, Shingo S, et al. A case of esophageal
cancer with nephrotic syndrome. J Natl Def Med
1991;16:105-10.
178. Burstein DM, Korbet SM, Schwartz MM. Membranous
glomerulonephritis and malignancy. Am J Kidney Dis
1993;22:5-10.
179. Yedidag A, Zikos D, Spargo B, et al. Esophageal carcinoma
presenting with nephrotic syndrome: association with
anti-neutrophil cytoplasmic antibody. Am J Gastroenterol
1997;92:326-8.
180. Muramoto T, Kaneko K, Kuroki A, et al. Causal
relationships between esophageal squamous cell carcinoma
and nephrotic syndrome. Intern Med 2009;48:65-9.
181. Ito H, Kumagai Y, Iida M, et al. Patient with esophageal
cancer showing remission of nephrotic syndrome
after esophagectomy: report of a case. Surg Today
2013;43:1452-6.
182. Walker JF, O'Neil S, Campbell E, et al. Carcinoma of
the oesophagus associated with membrano-proliferative
glomerulonephritis. Postgrad Med J 1981;57:592-6.
183. Nagasaka K, Yamaken K, Usui J, et al. A case of
nephrotic syndrome with membranoproliferative
glomerulonephritis-like lesion after esophagectomy for
esophageal cancer. Kidney Dialysis 1999;47:132-6.
184. Naritaka Y, Asaka S, Miyaki A, et al. A case of esophageal
cancer showing complete remission of nephrotic syndrome
after esophagectomy. Anticancer Res 2010;30:3763-7.
185. Davison AM. Renal diseases associated with malignancies.
Nephrol Dial Transplant 2001;16 Suppl 6:13-4.
186. Bacchetta J, Juillard L, Cochat P, et al. Paraneoplastic
glomerular diseases and malignancies. Crit Rev Oncol
Hematol 2009;70:39-58.

© Annals of Esophagus. All rights reserved.

Page 25 of 29

187. Brueggemeyer CD, Ramirez G. Membranous
nephropathy: a concern for malignancy. Am J Kidney Dis
1987;9:23-6.
188. Lefaucheur C, Stengel B, Nochy D, et al. Membranous
nephropathy and cancer: Epidemiologic evidence and
determinants of high-risk cancer association. Kidney Int
2006;70:1510-7.
189. Wasserstein AG. Membranous glomerulonephritis. J Am
Soc Nephrol 1997;8:664-74.
190. Pascal RR, Slovin SF. Tumor directed antibody and
carcinoembryonic antigen in the glomeruli of a patient
with gastric carcinoma. Hum Pathol 1980;11:679-82.
191. Haskell LP, Fusco MJ, Wadler S, et al. Crescentic
glomerulonephritis associated with prostatic carcinoma:
evidence of immune-mediated glomerular injury. Am J
Med 1990;88:189-92.
192. Olson JL, Philips TM, Lewis MG, et al. Malignant
melanoma with renal dense deposits containing tumor
antigens. Clin Nephrol 1979;12:74-82.
193. Mustonen J, Pasternack A, Helin H. IgA mesangial
nephropathy in neoplastic diseases. Contrib Nephrol
1984;40:283-91.
194. Chan JC, Trachtman H. Modulating the progression in
IgA nephropathy. Nephron Clin Pract 2006;104:c61-8.
195. Vivarelli M, Massella L, Ruggiero B, et al. Minimal
Change Disease. Clin J Am Soc Nephrol 2017;12:332-45.
196. Elie V, Fakhoury M, Deschênes G, et al. Physiopathology
of idiopathic nephrotic syndrome: lessons from
glucocorticoids and epigenetic perspectives. Pediatr
Nephrol 2012;27:1249-56.
197. Sethi S, Fervenza FC. Membranoproliferative
glomerulonephritis--a new look at an old entity. N Engl J
Med 2012;366:1119-31.
198. Usalan C, Emri S. Membranoproliferative
glomerulonephritis associated with small cell lung
carcinoma. Int Urol Nephrol 1998;30:209-13.
199. Enríquez R, Sirvent AE, Cabezuelo JB, et al.
Membranoproliferative glomerulonephritis and gastric
adenocarcinoma. Nephrol Dial Transplant 1999;14:242-3.
200. Chan S, Oliver KA, Gray NA. An association between
membranoproliferative glomerulonephritis and metastatic
colorectal carcinoma: a case report. J Med Case Rep
2016;10:199.
201. Reshi AR, Mir SA, Gangoo AA, et al. Nephrotic syndrome
associated with transitional cell carcinoma of urinary
bladder. Scand J Urol Nephrol 1997;31:295-6.
202. Ahmed M, Solangi K, Abbi R, et al. Nephrotic syndrome,
renal failure, and renal malignancy: an unusual tumor-

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Page 26 of 29

associated glomerulonephritis. J Am Soc Nephrol
1997;8:848-52.
203. Ahmed MS, Wong CF, Abraham KA. Membranoproliferative glomerulonephritis associated with metastatic
prostate carcinoma--should immunosuppressive therapy
be considered? Nephrol Dial Transplant 2008;23:777.
204. Fernández-Real JM, Villabona C, Soler J. Oesophageal
carcinoma presenting as isolated malignant hypercalcaemia.
Postgrad Med J 1994;70:765-6.
205. Nozu T, Takahashi A, Uehara A, et al. Undifferentiated
carcinoma in the cardioesophageal junction which
produces parathyroid hormone related protein. Intern
Med 1995;34:695-9.
206. Nagashima R, Mabe K, Takahashi T. Esophageal small
cell carcinoma with ectopic production of parathyroid
hormone-related protein (PTHrp), secretin, and
granulocyte colony-stimulating factor (G-CSF). Dig Dis
Sci 1999;44:1312-6.
207. Watanabe HA, Matsushita H, Matsui H, et al. Esophageal
carcinoma with high serum parathyroid hormone-related
protein (PTHrP) level. J Gastroenterol 1999;34:510-5.
208. Fereidooni F, Horvath E, Kovacs K. Humoral
hypercalcemia of malignancy due to bipartite squamous
cell/small cell carcinoma of the esophagus immunoreactive
for parathyroid hormone related protein. Dis Esophagus
2003;16:335-8.
209. Nakata K, Ohtsuka T, Sato S, et al. Esophageal carcinoma
with humoral hypercalcemia and leukocytosis successfully
treated by a two-stage operation: report of a case.
Esophagus 2006;3:13-7.
210. Kanno K, Hikichi T, Saito K, et al. A case of esophageal
small cell carcinoma associated with hypercalcemia
causing severe acute pancreatitis. Fukushima J Med Sci
2007;53:51-60.
211. Doherty MA, McIntyre M, Arnott SJ. Oat cell carcinoma
of esophagus: a report of six British patients with a
review of the literature. Int J Radiat Oncol Biol Phys
1984;10:147-52.
212. Heyes FL, Ayres J, Matthews HR. Oat cell carcinoma of
esophagus. Int J Radiat Oncol Biol Phys 1985;11:1573.
213. Naruki Y, Nishino M, Yokosawa Y, et al. A case of small
cell carcinoma of the esophagus with SIADH. Nihon
Shokakibyo Gakkai Zasshi 1986;83:1187-91.
214. Komura Y, Uemura N, Okamoto S, et al. A case of
small cell carcinoma of esophagus successfully treated
by chemotherapy with CPT-11 and CDDP. Nihon
Shokakibyo Gakkai Zasshi 2001;98:25-30.
215. Kanzaki M, Muto Y, Yoshinouchi S, et al. A case of

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2022

esophageal small cell carcinoma with syndrome of
inappropriate antidiuretic hormone secretion. Gan To
Kagaku Ryoho 2010;37:1941-4.
216. Suzuki S, Goto M, Okamoto T, et al. A case of small cell
carcinoma of the esophagus with SIADH. Gan To Kagaku
Ryoho 2010;37:123-6.
217. Ando T, Hosokawa A, Yamawaki H, et al. Esophageal
small-cell carcinoma with syndrome of inappropriate
secretion of antidiuretic hormone. Intern Med
2011;50:1099-103.
218. Dimitriadis GK, Angelousi A, Weickert MO, et al.
Paraneoplastic endocrine syndromes. Endocr Relat Cancer
2017;24:R173-90.
219. DeLellis RA, Xia L. Paraneoplastic endocrine syndromes:
a review. Endocr Pathol 2003;14:303-17.
220. Geddes LG Jr, Dorn RA, Wadleigh RG. Hypercalcemia
in patients with esophageal cancer. J Exp Clin Cancer Res
1999;18:61-2.
221. Kuwano H, Baba H, Matsuda H, et al. Hypercalcemia
related to the poor prognosis of patients with squamous
cell carcinoma of the esophagus. J Surg Oncol
1989;42:229-33.
222. McMahon AJ. Oesophageal carcinoma and hypercalcaemia:
a clinical study. Eur J Surg Oncol 1987;13:399-403.
223. Goldner W. Cancer-Related Hypercalcemia. J Oncol Pract
2016;12:426-32.
224. Clines GA. Mechanisms and treatment of hypercalcemia
of malignancy. Curr Opin Endocrinol Diabetes Obes
2011;18:339-46.
225. LeGrand SB, Leskuski D, Zama I. Narrative review:
furosemide for hypercalcemia: an unproven yet common
practice. Ann Intern Med 2008;149:259-63.
226. Gucalp R, Ritch P, Wiernik PH, et al. Comparative study
of pamidronate disodium and etidronate disodium in the
treatment of cancer-related hypercalcemia. J Clin Oncol
1992;10:134-42.
227. Nussbaum SR, Younger J, Vandepol CJ, et al. Single-dose
intravenous therapy with pamidronate for the treatment of
hypercalcemia of malignancy: comparison of 30-, 60-, and
90-mg dosages. Am J Med 1993;95:297-304.
228. Purohit OP, Radstone CR, Anthony C, et al. A randomised
double-blind comparison of intravenous pamidronate
and clodronate in the hypercalcaemia of malignancy. Br J
Cancer 1995;72:1289-93.
229. Binstock ML, Mundy GR. Effect of calcitonin and
glutocorticoids in combination on the hypercalcemia of
malignancy. Ann Intern Med 1980;93:269-72.
230. Vanhees SL, Paridaens R, Vansteenkiste JF. Syndrome

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

of inappropriate antidiuretic hormone associated with
chemotherapy-induced tumour lysis in small-cell lung
cancer: case report and literature review. Ann Oncol
2000;11:1061-5.
231. Raftopoulos H. Diagnosis and management of
hyponatremia in cancer patients. Support Care Cancer
2007;15:1341-7.
232. Ellison DH, Berl T. Clinical practice. The syndrome
of inappropriate antidiuresis. N Engl J Med
2007;356:2064-72.
233. Vaidya C, Ho W, Freda BJ. Management of hyponatremia:
providing treatment and avoiding harm. Cleve Clin J Med
2010;77:715-26.
234. Sherlock M, Thompson CJ. The syndrome of
inappropriate antidiuretic hormone: current and future
management options. Eur J Endocrinol 2010;162
Suppl 1:S13-8.
235. Verbalis JG, Goldsmith SR, Greenberg A, et al.
Hyponatremia treatment guidelines 2007: expert panel
recommendations. Am J Med 2007;120:S1-21.
236. Imura H, Matsukura S, Yamamoto H, et al. Studies
on ectopic ACTH-producing tumors. II. Clinical and
biochemical features of 30 cases. Cancer 1975;35:1430-7.
237. Johnson FE, Clawson MC, Bashiti HM, et al. Small cell
undifferentiated carcinoma of the esophagus. Case report
with hormonal studies. Cancer 1984;53:1746-51.
238. Mori M, Matsukuma A, Adachi Y, et al. Small cell
carcinoma of the esophagus. Cancer 1989;63:564-73.
239. Tateishi R, Taniguchi K, Horai T, et al. Argyrophil
cell carcinoma (apudoma) of the esophagus. A
histopathologic entity. Virchows Arch A Pathol Anat
Histol 1976;371:283-94.
240. Horai T, Kobayshi A, Tateishi R, et al. A cytologic
study on small cell carcinoma of the esophagus. Cancer
1978;41:1890-6.
241. Nishimaki T, Suzuki T, Fukuda T, et al. Primary small
cell carcinoma of the esophagus with ectopic gastrin
production. Report of a case and review of the literature.
Dig Dis Sci 1993;38:767-71.
242. Baas JM, Kapiteijn E, Pereira AM, et al. Atypical
Cushing's syndrome caused by ectopic ACTH secretion
of an oesophageal adenocarcinoma. Neth J Med
2010;68:265-7.
243. Ota S, Kato A, Kobayashi H, et al. Monoclonal origin of an
esophageal carcinosarcoma producing granulocyte-colony
stimulating factor: a case report. Cancer 1998;82:2102-11.
244. Oshiro T, Yahata H, Haruta N, et al. A case report of
granulocyte-colony stimulating factor producing so-called

© Annals of Esophagus. All rights reserved.

Page 27 of 29

carcinosarcoma of esophagus. Jpn J Gastroenterol Surg
1999;32:2350-4.
245. Ichiishi E, Yoshikawa T, Kogawa T, et al. Possible
paracrine growth of adenocarcinoma of the stomach
induced by granulocyte colony stimulating factor produced
by squamous cell carcinoma of the oesophagus. Gut
2000;46:432-4.
246. Matsumoto G, Ise H, Kimura Y, et al. Granulocyte-colony
stimulating factor-producing esophageal carcinoma: serum
level as a marker for monitoring the effects of treatment.
Int J Clin Oncol 2000;5:328-33.
247. Asai K, Igarashi S, Shimizu H, Miyata H, Horiguchi J. A
Case of Rapidly Enlarged G-CSF Producing Esophageal
So-called Carcinosacoma Showing a Variety of Lesions.
Jpn J Gastroenterol Surg 2003;36:464-9.
248. Fujimori M, Ono K, Manase H, et al. A case of g-csf
producing esophageal carcinosarcoma with strong
inflammatory reaction. Nihon Rinsho Geka Gakkai Zasshi
(J Jpn Surg Assoc) 2003;64:1094-7.
249. Maejima K, Watanabe M, Komine O, et al. Granulocytecolony stimulating factor-producing esophageal
carcinosarcoma: a case report. Esophagus 2007;4:117-20.
250. Sasaki K, Natsugoe S, Higashi M, et al. Esophageal
carcinosarcoma with granulocyte colony-stimulating
factor: a case report. Esophagus 2007;4:129-34.
251. Miyamoto K, Shibata S, Kawasaki H. Carcinosarcoma of
the esophagus producing granulocyte-colony stimulating
factor: report of a case. Esophagus 2008;5:171-5.
252. Unno H, Shirahata K, Okaniwa S, et al. A case of
granulocyte colony-stimulating factor producing
esophageal squamous cell carcinoma. Endoscopic Forum
for Digestive Disease 2008;24:1-5.
253. Mimatsu K, Oida T, Kano H, et al. Aggressive progression
of granulocyte colony-stimulating factor producing
squamous cell carcinoma of the esophagus: case report and
literature review. Esophagus 2008;5:205-9.
254. Miki I, Tamura T, Muzuno S, et al. Characteristic EUS
and FDG-PET features of G-CSF Producing Esophageal
Squamous Cell Carcinoma: A Case Report and Review of
the Literature. Am J Gastroenterol 2009;104:S190.
255. Tanabe T, Kanda T, Ishihara N, et al. An esophageal
squamous cell carcinoma patient with high serum
granulocyte-colony stimulating factor level: report of a
case. Esophagus 2009;6:253-8.
256. Ito H, Harada A, Deguchi T, et al. A Case of Surgery for
a Granulocyte-Colony Stimulating Factor-Producing
Esophageal Carcinosarcoma which resulted in a LongTerm Survival. Jpn J Gastroenterol Surg 2010;43:900-5.

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Page 28 of 29

257. Tamura K, Nakashima H, Makihara K, et al.
Granulocyte colony-stimulating factor and IL-6
producing carcinosarcoma of the esophagus manifesting
as leukocytosis and pyrexia: a case report. Esophagus
2011;8:295-301.
258. Eto K, Watanabe M, Iwatsuki M, et al. Granulocytecolony-stimulating factor producing esophageal squamous
cell carcinoma: a report of 3 cases. International Cancer
Conference Journal 2013;2:149-53.
259. Mayanagi S, Niihara M, Goto H, et al. Granulocyte
colony-stimulating factor-producing esophageal squamous
cell carcinoma following chemoradiotherapy and bone
marrow transplantation for acute lymphoblastic leukemia.
Esophagus 2013;10:258-63.
260. Shimakawa T, Asaka S, Usuda A, et al. Granulocytecolony stimulating factor (G-CSF)-producing esophageal
squamous cell carcinoma: a case report. Int Surg
2014;99:280-5.
261. Kobayashi S, Nagata Y, Tokai H, et al. Multidisciplinary
therapy for granulocyte-colony-stimulating factor
producing carcinosarcoma of the esophagus: report of a
case. Clin Case Rep 2015;3:681-5.
262. Hagiwara N, Matsutani T, Nomura T, et al. Gastric
metastasis from esophageal squamous cell carcinoma
producing granulocyte colony-stimulating factor: report
of a case and literature review. International Cancer
Conference Journal 2015;4:229-35.
263. Oshikiri T, Yasuda T, Harada H, et al. G-CSF-producing
esophageal cancer with induction of intense bone marrow
FDG uptake. Esophagus 2015;12:258-62.
264. Kitani M, Yamagata Y, Tanabe A, et al. Radical
esophagectomy for a 92-year-old woman with granulocyte
colony-stimulating factor-producing esophageal squamous
cell carcinoma: a case report. World J Surg Oncol
2016;14:264.
265. Fukuda S, Fujiwara Y, Mishima H, et al. Choroidal
metastasis from granulocyte colony-stimulating factorproducing esophageal squamous cell carcinoma: a case
report. Clin Case Rep 2017;5:419-24.
266. Yamaguchi S, Kanetaka K, Kobayashi S, et al. Severe
neutrophilic leukocytosis as a progression marker
in granulocyte colony-stimulating factor-producing
squamous cell carcinoma of the esophagus. Clin Case Rep
2017;5:688-93.
267. Hoshimoto S, Hoshi N, Ozawa I, et al. Rapid progression
of a granulocyte colony-stimulating factor-producing
liver tumor metastasized from esophagogastric junction
cancer: A case report and literature review. Oncol Lett

© Annals of Esophagus. All rights reserved.

Annals of Esophagus, 2022

2018;15:6475-80.
268. Shioga T, Matsushima S, Yamada E, et al. Esophageal
Carcinosarcoma that Was Diagnosed as a Granulocytecolony Stimulating Factor and Interleukin-6-producing
Tumor with a Tumor Fever. Intern Med 2018;57:2819-25.
269. Tochimoto M, Watanabe T, Koyama K, et al. A case
of granulocyte-colony stimulating factor producing
esophageal carcinoma. Gan To Kagaku Ryoho
2018;45:1353-5.
270. Jayarangaiah A, Kariyanna PT, Chokshi T, et al.
Leukocytosis Associated with Esophageal Squamous Cell
Carcinoma as a Predictor of Poor Prognosis - A Case
Report and Review of Literature. Am J Med Case Rep
2019;7:9-12.
271. Yu G, Ji H, Meng C, et al. Esophageal adenocarcinoma
with leukemoid reaction: a case report. J Cardiothorac
Surg 2019;14:66.
272. Chang KW, Kwok LL, Rana MK, et al. Paraneoplastic
Leukemoid Reaction in Gastroesophageal Junction
Adenocarcinoma: A Case Report. Am J Case Rep
2020;21:e919596.
273. Azzam O, Hewavitharana CH, Fermoyle S, et al.
Paraneoplastic leukemoid reaction in a localised squamous
cell oesophageal cancer with paracrine G-CSF production.
BMJ Case Rep 2020;13:e235069.
274. Ahmadinejad M, Roushan N. Acquired factor V inhibitor
developing in a patient with esophageal squamous cell
carcinoma. Blood Coagul Fibrinolysis 2013;24:97-9.
275. Weiler-Bisig D, Ettlin G, Brink T, et al. Henoch-schonlein
purpura associated with esophagus carcinoma and
adenocarcinoma of the lung. Clin Nephrol 2005;63:302-4.
276. Chen H, Li C, Ye W, et al. Henoch-Schönlein purpura in
a patient with oesophageal cancer: A case report. Medicine
(Baltimore) 2020;99:e23492.
277. Shutt JD, Mainwaring CJ, Davis AJ, et al. Oesophageal
carcinoma and refractory idiopathic thrombocytopenic
purpura: a challenging combination. Eur J Gastroenterol
Hepatol 2004;16:791-3.
278. Sasaki K, Okumura H, Uchikado Y, et al. A case of
esophageal cancer with septic disseminated intravascular
coagulation treated with recombinant human soluble
thrombomodulin during chemoradiation therapy. Gan To
Kagaku Ryoho 2013;40:1213-5.
279. Amatatsu M, Okumura H, Uchikado Y, et al. A Case of
Concurrent Cancer of the Esophagus and Stomach with
Severe Sepsis following Chemotherapy. Gan To Kagaku
Ryoho 2015;42:1322-4.
280. Panopoulos AD, Watowich SS. Granulocyte colony-

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

Annals of Esophagus, 2022

stimulating factor: molecular mechanisms of action during
steady state and 'emergency' hematopoiesis. Cytokine
2008;42:277-88.
281. Hasegawa S, Suda T, Negi K, et al. Lung large cell
carcinoma producing granulocyte-colony-stimulating
factor. Ann Thorac Surg 2007;83:308-10.
282. Aita K, Seki K. Carcinosarcoma of the liver producing
granulocyte-colony stimulating factor. Pathol Int
2006;56:413-9.
283. Endo K, Kohnoe S, Okamura T, et al. Gastric
adenosquamous carcinoma producing granulocyte-colony
stimulating factor. Gastric Cancer 2005;8:173-7.
284. Tachibana M, Miyakawa A, Tazaki H, et al. Autocrine
growth of transitional cell carcinoma of the bladder
induced by granulocyte-colony stimulating factor. Cancer
Res 1995;55:3438-43.
285. Gutschalk CM, Herold-Mende CC, Fusenig NE, et al.
Granulocyte colony-stimulating factor and granulocytemacrophage colony-stimulating factor promote malignant
growth of cells from head and neck squamous cell
carcinomas in vivo. Cancer Res 2006;66:8026-36.
286. Kumar J, Fraser FW, Riley C, et al. Granulocyte colonystimulating factor receptor signalling via Janus kinase 2/
signal transducer and activator of transcription 3 in ovarian
cancer. Br J Cancer 2015;113:1642-3.
287. Demetri GD, Ernst TJ, Pratt ES 2nd, et al. Expression
of ras oncogenes in cultured human cells alters the
transcriptional and posttranscriptional regulation of
cytokine genes. J Clin Invest 1990;86:1261-9.
288. Suzuki A, Takahashi T, Okuno Y, et al. Analysis of
abnormal expression of g-csf gene in a novel tumor cell
line (KHC 287) elaborating G-CSF, IL-1 and IL-6 with
co-amplification of c-myc and c-ki-ras. Int J Cancer
1991;48:428-33.

Page 29 of 29

289. Matsuguchi T, Okamura S, Kawasaki C, et al. Constitutive
production of granulocyte colony-stimulating factor and
interleukin-6 by a human lung cancer cell line, KSNY:
gene amplification and increased mRNA stability. Eur J
Haematol 1991;47:128-33.
290. Nishizawa M, Tsuchiya M, Watanabe-Fukunaga R, et
al. Multiple elements in the promoter of granulocyte
colony-stimulating factor gene regulate its constitutive
expression in human carcinoma cells. J Biol Chem
1990;265:5897-902.
291. Hernandez E, Lavine M, Dunton CJ, et al. Poor prognosis
associated with thrombocytosis in patients with cervical
cancer. Cancer 1992;69:2975-7.
292. Pedersen LM, Milman N. Prognostic significance of
thrombocytosis in patients with primary lung cancer. Eur
Respir J 1996;9:1826-30.
293. Ikeda M, Furukawa H, Imamura H, et al. Poor prognosis
associated with thrombocytosis in patients with gastric
cancer. Ann Surg Oncol 2002;9:287-91.
294. Shimada H, Oohira G, Okazumi S, et al. Thrombocytosis
associated with poor prognosis in patients with esophageal
carcinoma. J Am Coll Surg 2004;198:737-41.
295. Agoston AT, Srivastava A, Zheng Y, et al. Paraneoplastic
thrombocytosis is associated with increased mortality and
increased rate of lymph node metastasis in oesophageal
adenocarcinoma. Pathology 2017;49:471-5.
296. Verma GR, Thiagarajan S, Gupta R, et al. Thrombocytosis
and Raised CRP Levels Predicts Advanced Stage
in Esophageal Carcinoma. J Gastrointest Cancer
2015;46:350-5.
297. Aminian A, Karimian F, Mirsharifi R, et al. Significance
of platelet count in esophageal carcinomas. Saudi J
Gastroenterol 2011;17:134-7.

doi: 10.21037/aoe-21-65
Cite this article as: Mac Eochagain C, Ronan K, Flynn C,
Togher Z, Buchalter J, Lowery MA. Paraneoplastic syndromes
in esophageal cancer—a narrative review. Ann Esophagus 2022.

© Annals of Esophagus. All rights reserved.

Ann Esophagus 2022 | https://dx.doi.org/10.21037/aoe-21-65

