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Abstract

Background: To summarize the clinical manifestations, diagnosis, and prognosis of

head and neck cancer (HNC) patients with paraneoplastic syndromes (PNS).

Methods: The clinical data of 1958 patients with HNC admitted to our hospital from

January 1996 to December 2020 were retrospectively analyzed. Demographic and

cancer-related characteristics were extracted. Kaplan–Meier survival curves were

compared by log-rank test. Cox regression was performed to evaluate prognostic fac-

tors and hazard ratio.

Results: Totally 40 HNC patients with PNS were included in the final analysis, includ-

ing 36 men and four women with a mean age of 60.4 years (range 40–82). PNS was

dermatologic or cutaneous in 23 (57.50%) patients, endocrine in 10 (25.00%), neuro-

logic in five (12.50%), and osteoarticular or rheumatologic in two (5.00%). Twenty-

five (62.50%) patients had Stage III/IV cancer. PNS regressed after antitumor therapy

in 28 (70.00%) patients. Recurrence of PNS was observed in nine of 12 (75.00%)

patients with cancer recurrence or metastasis. The 5-year overall survival (OS) and

disease-free survival (DFS) rates of patients with PNS were 51.52% and 44.44%,

respectively. The DFS (p = .001) and OS (p = .003) of patients presented with PNS

prior to HNC diagnosis were significantly longer than those of patients with synchro-

nous or metachronous PNS. PNS diagnosed before HNC (adjusted hazard ratio

[aHR]: 0.31, 95% confidence interval [CI]: 0.11–0.85, p = .02), Stage IV disease (aHR:

3.27, 95% CI: 1.18–9.05, p = .02), and smoking history (aHR: 3.69, 95% CI: 1.04–

13.05, p = .04) were significantly associated with OS and DFS.

Conclusions: Early recognition of PNS could provide clues about underlying tumor

condition and result in early diagnosis. Prompt detection of cancer-associated syn-

dromes could lead to a more favorable prognosis for these patients.
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1 | BACKGROUND

Paraneoplastic syndrome (PNS) in patients with malignant tumors is

defined as a series of clinical signs and symptoms that are caused by

tumor-related biological factors, including hormones, antibodies, lym-

phocytes, and cytokines, rather than by direct tumor invasion or

metastasis or disruption of normal functions of the involved organs or

tissues.1 PNS may occur prior to, concurrent with, or subsequent to

an underlying malignancy.2

PNS, which is also called paraneoplastic conditions, paraneoplas-

tic effects, paraneoplastic phenomena, paraneoplastic disturbances,

and remote effects, was first reported in cancer patients in 1949.3

PNS has a wide range of clinical manifestations and can involve multi-

ple organs. It has been classified into six types4: cutaneous or derma-

tologic, endocrine, neurologic, osteoarticular or rheumatologic,

hematologic, and ocular. Endocrine PNS is widely distributed in the

lungs, gastrointestinal tract, pancreas, thyroid gland, adrenal medulla,

and skin.4 PNS rarely involves patients with head and neck cancer

(HNC), but may be the first or most distinguishing manifestation. The

most frequent type of PNS in patients with malignancies of the larynx

and hypopharynx is dermatologic, particularly Bazex syndrome (acro-

keratosis paraneoplastica)5 followed by hypercalcemia.

The appearance of PNS has been shown to be associated with a

poor prognosis of patients, and influence the selection of treatment

strategy. Identifying PNS is also clinically important, as it can be diag-

nostic of cancer at a relatively early stage, thus improving patient sur-

vival. Only a few case reports or studies with a small sample size have

evaluated PNS in patients with HNC. Herein, this study aimed to

explore the association between PNS and HNC.

2 | PATIENTS AND METHODS

2.1 | Patients

This retrospective study included patients diagnosed with HNC who

were admitted to Peking Union Medical College Hospital from

January 1996 to December 2020. In the process of diagnosis and

treatment for patients with head and neck tumors diagnosed in hospi-

tal outpatient clinics, nasopharyngeal cancer, hypopharyngeal cancer,

and laryngeal cancer are mainly treated by the Department of

Otolaryngology-Head and Neck Surgery. Whereas, all patients with

oral cavity cancer and some patients with oropharynx cancer would

be referred to the Department of Oral and Maxillofacial Surgery for

surgical treatment according to the scope of the departments and

individual willingness. In addition, patients with oropharynx cancer

rarely consulted at our hospital. Therefore, there were no oral cavity

cancer patients and few oropharynx cancer patients included in this

study in our department. During the data collection phase, age, gen-

der, smoking history, alcohol use, timing of PNS, type of PNS, type of

HNC, tumor stage, tumor grade, immunohistochemical markers, serum

biomarkers, recurrence, and survival time were extracted. Follow-up

duration was calculated from the date of diagnosis. Follow-up infor-

mation was based on outpatient medical records and telephone calls.

The study was approved by the Ethics Committee of Peking

Union Medical College Hospital. Informed consent was not required

of the patients given the retrospective nature of the study. Patient

data were anonymized in the article.

Patients meeting these criteria were included: patients diagnosed

with HNC. Patients with malignancies other than head and neck, or

patients with autoimmune disease were excluded. The study flow-

chart is shown in Figure 1.

2.2 | Diagnosis of PNS

PNS was diagnosed based on clinical, radiological, and/or biological

manifestations associated with tumor without direct invasion. Of the

six categories of PNS,4 four were observed in our study (cutaneous or

dermatologic, endocrine, neurologic, osteoarticular, or rheumatologic).

Each PNS type was diagnosed as previously described.6–9 These syn-

dromes may occur before, at the same time, or after diagnosis of the

underlying malignancy. Neoplasms and PNS may develop simulta-

neously, with treatment of the neoplasm resulting in regression of

PNS and recurrence of the neoplasm being accompanied by recur-

rence of PNS in the absence of genetic or other possible causes.

2.3 | Statistical analysis

Overall survival (OS) was defined as the time from the date of treat-

ment initiation to the date of death or last follow-up, and disease-free

survival (DFS) was defined as the time from treatment initiation to the

date of recurrence, death, or last follow-up. DFS was defined as the

primary endpoint, whereas OS was the secondary endpoint.

F IGURE 1 Flow chart of the analysis of patients with
paraneoplastic syndromes
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All the data collected in this study were analyzed using SPSS 22.0

software. Categorical data were expressed as n (%), and differences

between the two groups were examined by chi-square test or Fisher's

exact test. OS and DFS were calculated using Kaplan–Meier method

and compared using the log-rank test. Univariate and multivariate Cox

regression were performed to assess prognostic factors and correspond-

ing hazard ratios. p Value <.05 was considered statistically significant.

3 | RESULTS

During the study period, 1958 patients (1588 men and 370 women)

were diagnosed with HNC. Of these patients, 1258 (62.25%) were

diagnosed with laryngeal carcinoma, 238 (12.16%) with hypopharyn-

geal carcinoma, 85 (4.34%) with oropharyngeal carcinoma, and

377 (19.25%) with nasopharyngeal carcinoma. There were 40 patients

TABLE 1 Demographic and cancer-related characteristics of patients included

Site of primary tumor

TotalLarynx Oropharynx Hypopharynx Nasopharynx

Sex

Male 20 2 4 10 36 90.00%

Female 2 0 0 2 4 10.00%

Age (year)

≤55 6 0 1 3 10 25.00%

>55 16 2 3 9 30 75.00%

Smoking history

Yes 15 1 3 8 27 67.50%

No 7 1 1 4 13 32.50%

Alcohol use

Yes 9 0 4 5 18 45.00%

No 13 0 0 7 22 55.00%

PNS type

Cutaneous 11 1 3 8 23 57.50%

Endocrine 7 0 0 3 10 25.00%

Neurologic 2 1 1 1 5 12.50%

Rheumatic 2 0 0 0 2 5.00%

Timing of PNS

Prior 13 2 3 7 25 62.50%

Synchronous 3 0 0 1 4 10.00%

Metachronous 6 0 1 4 11 27.50%

TNM stage

I 3 1 0 1 5 12.50%

II 6 0 1 3 10 25.00%

III 4 0 2 3 9 22.50%

IV 9 1 1 5 16 40.00%

Histology

Squamous cell carcinoma 12 2 4 12 30 75.00%

Neuroendocrine neoplasms 4 0 0 0 4 10.00%

Adenocarcinoma 5 0 0 0 5 12.50%

Undifferentiated carcinoma 1 0 0 0 1 2.50

Treatment

S 6 0 0 0 6 15.00%

RT 2 1 0 1 4 10.00%

S + RT 9 0 2 0 11 27.50%

S + CRT 2 0 1 0 3 7.50%

CRT 3 1 1 11 16 40.00%

Abbreviations: CRT, chemoradiotherapy; PNS, paraneoplastic syndrome; RT, radiotherapy; S, surgery.
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(2.04% of all HNC), including 36 men (90.00% of PNS patients) and

four women (10.00%) with a mean age of 60.4 years (range: 40–

82 years), were diagnosed with PNS. Twenty-seven patients (67.50%)

were current or former smokers, and 20 (50.00%) were drinkers.

Squamous cell carcinoma was the most common pathological type,

occurring in 30 patients (75.00%).

PNS was dermatologic or cutaneous in 23 (57.50%) patients,

endocrine in 10 (25.00%), neurologic in five (12.50%), and osteoarticu-

lar or rheumatologic in two (5.00%). The diagnosis of PNS was syn-

chronous (within 1 month after cancer diagnosis) in four (10.00%)

patients, metachronous (longer than 1 month after cancer diagnosis)

(mean 4 months, range 1–9 months) in 11 (27.50%), and preceding

cancer diagnosis (mean 5.3 months, range 1–16 months) in

25 (62.50%). Twenty-five patients (62.50%) had Stage III/IV disease,

five (12.50%) had Stage I, and 10 (25.00%) had Stage II tumor.

Patients with PNS diagnosed after HNC tended to have more

advanced-stage tumors (Stage III–IV, 9/11). All demographic and

cancer-related characteristics of these 40 patients are listed in

Table 1.

Of 23 patients presented with paraneoplastic skin lesions, includ-

ing 13 (56.52%) with Bazex syndrome, five (21.74%) with acanthosis

nigricans, three (13.04%) with dermatomyositis, and two (8.70%) with

bullous pemphigus. Besides, the onset of PNS tended to be more rap-

idly resistant to routine treatment. Of the 10 patients with endocrine

PNS, six (60.00%) had hypercalcemia, three (30.00%) had syndrome of

inappropriate antidiuretic hormone (SIADH) and one (10.00%) had

ectopic adrenocorticotropic hormone syndrome. Of the five patients

with neurologic PNS, three (60.00%) had cerebellar degeneration,

one (20.00%) had encephalomyelitis, and one (10.00%) had

Lambert–Eaton syndrome. The electromyogram of the patient with

TABLE 2 Univariate and multivariate analysis of risk factors for OS and DFS among HNC patients with PNS

DFS OS

Multivariate analysis Multivariate analysis

Univariate analysis (p) aHR (95% CI) p Univariate analysis (p) aHR (95% CI) p

Sex

Male .39 .12

Female

Age (year)

≤55 .41 .29

>55

Smoking history

Yes .08 3.13 (1.02–9.64) .047 .05 3.69 (1.04–13.05) .04

No

Alcohol use

Yes .80 .87

No

Neoplasm site

Larynx .98 .96

Other

PNS type

Cutaneous .40 .13

None-cutaneous

Timing of PNS

Prior .001 0.33 (0.13–0.87) .02 .003 0.31 (0.11–0.85) .02

Syn�/metachronous

TNM stage

IV < .001 4.74 (1.75–12.83) .002 .007 3.27 (1.18–9.05) .02

I/II/III

Treatment

S ± RT/CRT .76 .93

RT/CRT

Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; CRT, chemoradiotherapy; DFS, disease-free survival; OS, overall survival; PNS,

paraneoplastic syndrome; RT, radiotherapy; S, surgery.
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Lambert–Eaton syndrome showed facilitation after high frequency con-

tinuous electrical stimulation. Anti-Hu and anti-Yo antibodies were

detected in the serum and the cerebrospinal fluid of two patients with cer-

ebellar degeneration, with no specific antibody detected in the other three

patients with neurologic PNS. Patients with paraneoplastic arthritis com-

plained of acute asymmetric polyarthritis but had no specific biological or

radiological features. No patient was diagnosed with rheumatoid nodules

or was positive for rheumatoid factor or antinuclear antibodies.

For treatment strategy, 20 patients underwent surgery with or

without radiotherapy and chemoradiotherapy, four patients with early

stage disease received radiotherapy alone, and the remaining

16 patients, including 11 with nasopharyngeal carcinoma, were

administered with chemotherapy. As to survival status, 17 patients

died before the last follow-up. One patient with laryngeal small cell

endocrine carcinoma and hypercalcemia died of the disease before

completion of anticancer treatment, and one patient with atypical

TABLE 3 Review of published series consisting of HNC patients with PNS cases

Year of
publication

No. of
patients

Sex,
M/F

Median
age

Type of HNC
(number of patients) Type of PNS Treatment

Follow-up

(median
months) Ref

2002 1 1/0 66 Hypopharyngeal

Carcinoma

Polyarteritis CRT + methylprednisolone 6 10

2003 2 2/0 58 Nasopharyngeal

carcinoma (1)

Oropharyngeal

carcinomas (1)

Dermatomyositis (2) CRT+ prednisone (2) 15.5 11

2006 4 3/1 66 Nasopharyngeal

carcinoma (1)

Nasopharyngeal

lymphoma (1)

Hypopharyngeal

carcinoma (1)

Laryngeal carcinoma (1)

Dermatological (1)

Endocrine (1)

Rheumatological (1)

Encephalomyelitis (1)

RT (1)/CT (1)/ S + RT (1)/

IT (1)

3.5 12

2009 1 1/0 60 Oropharyngeal

carcinoma

Bazex syndrome S + RT 36 13

2009 1 1/0 46 Laryngeal carcinoma Dermatological S 12 14

2010 2 1/1 28 Nasopharynxgeal

carcinoma (2)

Hematologic

syndromes (2)

CRT+ prednisone (2) 19 15

2011 1 1/0 58 Nasopharyngeal

carcinoma

Dermatomyositis S + CRT 60 16

2013 1 1/0 38 Oropharyngeal

lymphoepithelial

carcinoma

Cerebellar

degeneration

S+ prednisone 18 17

2014 1 1/0 63 Oropharyngeal

carcinoma

Dermatomyositis S + CRT 11 18

2015 1 1/0 52 Hypopharyngeal

carcinoma

Hematologic

syndromes

Palliative RT 3 19

2015 1 1/0 60 Hypopharyngeal

carcinoma

rheumatological CRT 5 20

2017 1 1/0 68 Oropharyngeal

carcinoma

Neurological

syndrome

CRT 18 21

2018 1 1/0 78 Oropharyngeal

neuroendocrine

carcinoma

Lambert–Eaton
myasthenic

syndrome

CRT 16 22

2019 1 1/0 Middle-

aged

Nasopharyngeal

carcinoma

Cerebellar

Degeneration

CRT NR 23

2021 1 1/0 68 Laryngeal

neuroendocrine

carcinoma

Lambert–Eaton
myasthenic

S+ CRT 36 24

2021 10 5/5 50 Nasopharyngeal

carcinoma (10)

Dermatomyositis (10) RT (3)/CRT (6)/Palliative

CRT (1)

15/NR (1) 25

Abbreviations: CRT, chemoradiotherapy; CT, chemotherapy; F, female; HNC, head and neck cancer; IT, immunotherapy; M, male; NR, no report; PNS,

paraneoplastic syndrome; Ref, reference number; RT, radiotherapy; S, surgery.
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carcinoid and encephalomyelitis died of tumor after surgery. Five of

the 16 patients who received chemoradiotherapy without complete

response died at 14, 18, 28, 40, and 51 months, respectively. Ten

patients died 8–76 months (median 26 months) after cancer recur-

rence or metastasis after complete remission.

Symptomatic treatments for PNS included skin-directed therapy

for cutaneous PNS, intravenous fluids/bisphosphonates for hypercal-

cemia, ketoconazole/metyrapone for Cushing's syndrome (CS), fluid

restriction for SIADH, immunomodulatory therapy for neurologic PNS

and NSAIDs, and steroids for rheumatologic PNS. Of all these

40 patients, 31 (77.50%) received local and systemic treatment

(including surgery, radiotherapy, surgery plus radiotherapy, surgery

plus chemoradiotherapy, and chemoradiotherapy). PNS regressed

after treatment of tumor. Nine of the 12 patients who experienced

cancer recurrence or metastasis also had recurrence of PNS.

The median follow-up time was 40.5 months (range: 2–

269 months). The 5-year OS and DFS rates for HNC patients with

PNS were 51.52% and 44.44%, respectively. The OS and DFS rates

were significantly different among patients with different types of

PNS. The DFS (p = .001) and OS (p = .003) of patients who presented

with PNS prior to HNC diagnosis were significantly longer than those

of patients with synchronous or metachronous PNS. Stage IV disease

was associated with significantly poorer DFS (p < .001) and OS

(p = .007) compared with other stages. There was a trend of shorter

DFS (p = .08) and OS (p = .05) in patients with a history of smoking

compared with those without, but there was no statistical difference.

Table 2 shows the prognostic factors of OS and DFS based on

Cox regression analysis. PNS diagnosed before HNC (adjusted hazard

ration [aHR]: 0.31, 95% CI: 0.11–0.85, p = .02), Stage IV disease

(aHR: 3.27, 95% CI: 1.18–9.05, p = .02) and smoking history (aHR:

3.69, 95%CI: 1.04–13.05, p = .04) were significantly associated with

OS and DFS.

Our literature review included 30 HNC patients with PNS (9, 40–54).

The clinical characteristics, treatments, and outcomes of these patients are

summarized in Table 3. On PubMed, we searched 16 relevant full texts

with paraneoplastic syndromes and head and neck cancer as the sub-

ject words over the recent 20 years. Male patients accounted for a

greater proportion of patients in these studies (27/30). The median age

of the patients was 60 years in these studies. Squamous cell carcinoma

(16/30) was the mainly histological type. The majority of the PNS cases

were cutaneous (17/30). All characteristics mentioned above in these

studies are consistent with ours. However, more than half of the pri-

mary tumor sites were nasopharynx (17/30). Among these studies, sys-

temic treatment was the most common. Most paraneoplastic skin

lesions responded well to glucocorticoid. Eight cases with available

follow-up data died of primary tumor and the other cases were alive

during the follow-up period.

4 | DISCUSSION

PNS develops during different phases of the cancer process, with an

estimated incidence of 1%–8%.5,12,26 The appearance of PNS may be

the first sign of malignancy in a few cancer patients facilitating diag-

nosis at early and potentially reversible stage.27 However, PNS associ-

ated with HNC is rare, and the incidence of PNS in patients with HNC

remains unclear. To the best of our knowledge, this is the first study

enrolling the largest sample size of HNC patients with PNS.

Paraneoplastic cutaneous and dermatologic syndromes, consisting

of many cutaneous lesions,28 were the most common type of PNS in

HNC patients in the present study. Four types of paraneoplastic skin

lesions were observed in 23 patients. Bazex syndrome has been

reported to be the most frequent paraneoplastic lesion of the skin.

These lesions are commonly atypically located, with blue to violet discol-

oration, and are refractory to treatment.29 Acanthosis nigricans is often

associated with abdominal adenocarcinoma, with 60% of them arising in

the stomach. However, acanthosis nigricans is also associated with lar-

ynx30 and hypopharynx squamous cell carcinoma.31 Bullous pemphigoid

is a fairly common subepidermal blistering disease and is associated with

many tumor types, including carcinoma of the larynx.32 Of the

23 patients with paraneoplastic cutaneous and dermatologic syndromes,

16 were diagnosed with PNS before HNC, and their prognosis was sig-

nificantly better than that of patients with other types of PNS.

Most endocrine PNS associated with non-endocrine neoplasms

were observed in patients with highly malignant tumors, such as lung,

breast, prostate, ovarian, skin, colon cancers, and hematological malig-

nancies.6 However, endocrine PNS may be associated with tumors

arising from various tissue actually.33–38 Hypercalcemia of malignancy

is one of the most common types of endocrine PNS, with an incidence

up to 10% among advanced-stage tumors, and a nearly 50% 30-day

mortality rate.39,40 Eighty percent of hypercalcemic patients with solid

tumors had increased concentrations of parathyroid hormone-related

protein in plasma.41 The mean survival time after the diagnosis of

hypercalcemia in cancer patients is about 54.9 days, making hypercal-

cemia an important negative prognostic factor for them.42 Calcium

concentrations should be measured regularly for cancer patients with

poor status irrespective of tumor stage.43 In the present study, six

patients diagnosed with hypercalcemia all had advanced disease, and

four of them died at 4, 8, 15, and 18 months, respectively.

SIADH is observed in 1%–2% of patients with malignant

tumors.38,44 Hyponatremia is associated with increased all-cause mor-

tality and increased risk of malignancies, especially lung and head-

and-neck.45 Successful treatment of the underlying tumor resulted in

the normalization of sodium concentration within several weeks. CS is

considered to be of paraneoplastic origin in approximately 10% of the

patients diagnosed with this disease, and approximately half of them

have CS secondary to lung neuroendocrine tumors.46–48 CS in these

patients is caused by tumor secretion of adrenocorticotropic hormone

or corticotrophin-releasing hormone.49,50 Neither SIADH nor CS is

common in patients with HNC. In our study, three patients had

SIADH, and two of them died at 40 and 41 months, respectively. The

remaining one patient was alive without disease at 150 months. CS

was observed in only one patient with laryngeal small cell neuroendo-

crine carcinoma, who was alive with no evidence of disease

201 months after surgery and radiotherapy. None of these patients

was observed to have carcinoid syndrome.
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PNS is regarded as autoimmune condition due to the activation

of the immune system destroying distant tumors. It occurs frequently

in cancer patients, but has been reported occasionally in patients with

laryngeal cancers. Because neural tissues secrete onconeural proteins,

they are damaged by immune-mediated inflammation.44 Both central

and peripheral nervous systems could be affected. The median sur-

vival of patients with positive anti-Hu antibodies is significantly longer

than that of negative ones, regardless of the primary tumor stage.51

The detection of paraneoplastic antineuronal autoantibodies could

lead to the diagnosis of the underlying primary malignancy or recur-

rent tumor.52,53 The present study included three patients with cere-

bellar degenerations, of whom two were found to have anti-Hu and

anti-Yo antibodies in serum and cerebrospinal fluid53,54 and were alive

at 14 and 74 months, respectively.

The key features of paraneoplastic rheumatism included a short

interval between arthritis and neoplasia (within 12 months before or

after cancer diagnosis), older age, asymmetric joint involvement, sud-

den onset, greater predominance in the lower extremities than in

hands and wrists, absence of rheumatoid factor, rheumatoid nodules

and erosions on radiograph, no family history of rheumatic disease,

and nonspecific synovial histopathology.55 All of these features were

present in our patients without symmetry and hand involvement,

which has been reported previously.56 Tumors in two patients were

diagnosed after articular PNS had laryngeal squamous cell carcinoma.

One of them died of lung metastasis at 76 months after surgery and

postoperative radiotherapy, and the other was alive 34 months after

surgery.

Treatment approaches for these patients depended on the type

and location of PNS. Neurologic PNS, such as paraneoplastic limbic

encephalitis, subacute sensory neuronopathy, and paraneoplastic cer-

ebellar degeneration, required immediate symptomatic treatment to

prevent devastating neurologic disability or death. Treatment strate-

gies are composed of two aspects: treatment of the underlying tumor,

consisting of combinations of surgery and radiation/chemotherapy

generally applied to these neoplastic disorders in the absence of PNS

and treatment of the presumptive immune-mediated disorder, based

on immunosuppression with intravenous immunoglobulins, steroids,

other immunosuppressive drugs or plasma exchange.57 However,

immune therapy usually has no or modest effect on the central ner-

vous system syndromes, whereas such therapy is beneficial for PNS

affecting the neuromuscular junction. Symptomatic therapy should be

offered to all patients with PNS.10

Because dermatological PNS frequently precedes the underlying

tumor, timely recognition of PNS may improve the prognosis of

patients. However, hypercalcemia is often a late manifestation of the

tumor and has a negative prognostic impact. PNS type was not a sig-

nificant predictor of patient outcomes, which might be due to the

small number of patients in each group. In the present study, the

median follow-up time was 41.5 months, with a 5-year OS and DFS

rate of 57% and 53%, respectively. Factors significantly associated

with OS and DFS included PNS diagnosed before HNC, Stage IV dis-

ease, and smoking history.

There were also several limitations in this study. First, there were

unavoidable biases due to its retrospective nature. Second, this was a

single-center analysis with a limited number of patients, unless it

enrolled much more patients than any other studies published before.

In addition, as described in the methods, there were no oral cavity

cancer patients and few oropharynx cancer patients included in this

study in our department, which might induce an unavoidable selection

bias, and future cohort study that include oral cavity cancer and other

sites of head and neck cancers is need to further explore the preva-

lence and manifestations of PNS. Thus, all conclusions should be

interpreted with caution.

5 | CONCLUSIONS

In conclusion, a prompt and correct diagnosis of any type of PNS

could lead to better prognosis. Early recognition of PNS may provide

clues about underlying tumor condition and result in early diagnosis.

Timely detection of cancer-associated syndromes could give more

favorable prognosis for these patients.
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