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Abstract
Purpose In head and neck squamous cell carcinoma (HNSCC), the potential mitigating effect of complementary medicine 
interventions such as acupuncture for radiation-induced toxicity is unknown. This study aimed to assess the impact of acu-
puncture on the incidence and degree of severity of common radiation-induced side effects.
Methods In accordance with pre-specified PICO criteria, a systematic review was performed. Two electronic databases 
(Medline and Embase) were searched over a 10-year time frame (01/01/10 to 30/09/20). Patients undergoing a curatively 
intended, radiation-based treatment for histologically confirmed squamous cell carcinoma of the nasopharynx, oropharynx, 
larynx, hypopharynx and oral cavity represented the target population of our study. Accurate information on the acupuncture 
methodology was reported. All included articles were evaluated to identify any potential source of bias
Results Five papers were included in our qualitative analysis, for a total of 633 subjects. Compliance to per-protocol defined 
schedule of acupuncture sessions was high, ranging from 82 to 95.9%. Most patients (70.6%) were randomly allocated to 
receive acupuncture for its potential preventive effect on xerostomia. The large heterogeneity in study settings and clinical 
outcomes prevented from performing a cumulative quantitative analysis, thus no definitive recommendations can be provided.
Conclusions Although shown to be feasible and safe, no firm evidence currently supports the use of acupuncture for the 
routine management of radiation-induced toxicity in HNSCC.

Keywords Head and neck cancer · Radiotherapy · Chemotherapy · Acupuncture · Toxicity

Introduction

Head and neck squamous cell carcinoma (HNSCC) encom-
passes a heterogeneous group of primary tumors with dis-
tinct histologic features and clinical behavior that arise 
from the oral cavity, oropharynx, hypopharynx, larynx and 

nasopharynx, accounting for 6% of all malignant neoplasms 
[1]. At diagnosis, about 60% of patients have a loco-region-
ally advanced disease [2], potentially amenable to curatively 
intended management. Often in combination with cisplatin-
based concurrent chemotherapy (CT), radiotherapy (RT) 
represents a mainstay of treatment for the majority of these 
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late-stage presentations, either as definitive modality or after 
surgery [3]. Alongside the recognition of the prominent role 
of RT in HNSCC management, the delivery of radiation has 
historically been challenged by the known complexity of 
head and neck anatomy, whereby it is paramount that radia-
tion oncologists aim for the right balance between pursuing 
a tumoricidal effect and avoiding undue toxicity. The inad-
vertent dose accumulation to unaffected oral and pharyngeal 
mucosal surfaces, salivary glands, teeth, mandible, larynx, 
skin, and soft tissue of the neck, may be associated with the 
development of side effects, both short and long terms. Con-
ventionally regarded per Common Terminology Criteria for 
Adverse Events (CTCAE) definition [4] as occurring within 
3 months from the end of treatment, radiation-induced acute 
toxicity entails the onset of oral mucositis [5], dysphagia 
[6], dysgeusia [7], salivary impairment [8], and dermatitis 
[9], posing a threat to the safe delivery of prescribed RT 
dose intensity and patient’s compliance. Late complications, 
such as xerostomia [10], trismus [11], osteoradionecrosis 
of the jaw [12], generalized fibrosis and lymphedema [13], 
muskuloskeletal disorders [14] and dental pathologies [15], 
may be prohibitive as well, with marked detriment to qual-
ity of life [16, 17] and social functioning [18] of HNSCC 
survivors. In addition, non-cancer-related mortality [19] can 
be considered as a potential treatment-induced late event, 
particularly in regards to aspiration pneumonia occurring 
after pharyngo-laryngeal dysfunction due to concurrent 
chemo-radiotherapy (CRT) [20, 21]. Thanks to its exquisite 
dose distribution allowing for improved sparing of organs 
at risk over conventional three-dimensional conformal tech-
niques, Intensity-modulated radiation therapy (IMRT) was 
firmly established as standard practice for all patients with 
HNSCC [22]. Together with evidence-based demonstration 
of IMRT benefit [23], fostering multidimensional support-
ive care measures [24, 25] and implementing survivorship 
programs [26] have been more recently outlined as key care 
strategies. However, optimizing the management of patients 
developing radiation-induced acute and late toxicities is still 
an unmet need in head and neck cancer. Within the scope of 
complementary medicine the use of acupuncture for symp-
tom control in oncology [27–29] has been increasingly 
advocated over the last two decades. Being recognized as 
an integral component of traditional Chinese medicine, acu-
puncture represents a complex nonpharmacologic interven-
tion with a very favorable tolerability profile: briefly, it is 
characterized by the repeated application of thin metallic 
needles in discrete points of human anatomy (“acupoints”) 
and their ensuing manipulation with the purpose to modu-
late brain regions involved in cognition and emotion. Cur-
rently, its potential mitigating effect is part of the therapeu-
tic armamentarium for common systemic therapy-related 
side effects, such as nausea and vomiting [30], fatigue 
[31], chronic pain [32], peripheral neuropathy [33, 34], and 

arthralgia [35]. In the context of head and neck cancer, the 
results of a randomized phase 2 study published in 2010 
[36] and subsequent observations [37, 38] lend support to 
the application of acupuncture mainly for symptoms occur-
ring after neck dissection, such as shoulder pain and arm 
dysfunction. Concerning common radiation-induced side 
effects, the available evidence is sparse, hampering defini-
tive recommendations in the clinic. Since the non-surgical 
management of locally advanced HNSCC is usually associ-
ated with a narrow therapeutic index and debilitating conse-
quences, we aimed to address whether the use of acupunc-
ture can be recommended for patients primarily treated with 
RT. In addition, we sought to analyze its potential impact on 
the occurrence and degree of severity of distinct radiation-
induced side effects.

Materials and methods

In accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) statement [39], 
a systematic review of the literature was conducted. Two 
electronic databases (Medline and Embase) were searched 
over a 10-year time frame (01/01/10 to 30/09/20). The MesH 
search strategy was as follows: PubMed search strategy, 
“head and neck radiotherapy AND acupuncture”(“Head and 
Neck Neoplasms”[Mesh]) AND (“Radiotherapy”[Mesh]) 
AND “Acupuncture Therapy”[Mesh]; EMBASE search 
strategy, (‘head and neck tumor’/exp OR ‘head and neck 
tumor’) AND (‘radiotherapy’/exp OR radiotherapy) AND 
(‘acupuncture’/exp OR acupuncture) AND [2010–2020]/
py AND [english]/lim. Case reports, case series with less 
than 20 patients, reviews and consensus statements were not 
included. Only full-text papers available in English could be 
evaluated. The reference lists of the reviewed articles were 
manually searched. Conference proceedings of main inter-
national conferences (ASCO, ASTRO, ESMO, and ESTRO) 
were also analyzed; however, data published in abstract form 
only were excluded. As a guidance for the search strategy, 
the following PICO criteria [40] were addressed:

Population

Patients undergoing a curatively intended, radiation-based 
treatment for histologically confirmed squamous cell carci-
noma of the nasopharynx, oropharynx, larynx, hypophar-
ynx and oral cavity represented the target population of our 
study. The use of CRT or RT as adjuvant therapy after pri-
mary surgery or as palliative treatment for recurrent/meta-
static disease was not allowed. Subjects with HNSCC of 
any other primary anatomic location in the head and neck 
or non-squamous histologies were not eligible.
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Intervention

Reporting accurate information on the acupuncture meth-
odology was mandatory upon inclusion of reviewed articles 
in our analysis. Details on the total number and individual 
duration of acupuncture sessions, the needle map insertion 
protocol, the use of sham technique as control arm and the 
degree of experience of board-certified acupuncturists were 
retrieved, whenever available. The timing of acupuncture 
application in respect to RT was also described, whether 
performed before, during or after its completion. Alternative 
techniques such as acupuncture-like transcutaneous electri-
cal nerve stimulation (ALTENS) and combination acupunc-
ture not complying with the Chinese traditional manipula-
tion were not allowed.

Comparators

In view of their potential impact on the development of side 
effects, treatment-related features were defined as “com-
parators”. In respect to RT, data on technique (3DCRT or 
IMRT), total dose, fractionation, dose correlates to relevant 
organs at risk such as parotid glands and pharyngeal con-
strictor muscles and treatment delays (elapsed days) were 
collected, whenever available. When systemic therapy was 
prescribed in combination with radiation, either one of the 
following options was categorized:

– 3-weekly cisplatin (100 mg/m2)
– weekly cisplatin (40 mg/m2)
– cetuximab (loading dose of 400 mg/m2, weekly dose of 

250 mg/m2)
– other

In all cases, information on the mean relative dose inten-
sity (RDI, defined as the delivered percentage of the total 
planned dose) and median number of administered cycles 
were extrapolated, whenever available. In case induction 
chemotherapy was prescribed before RT, the same data 
were retrieved. In addition, qualitative descriptors of sup-
portive measures (such as the use of prophylactic percu-
taneous endoscopic gastrostomy, early implementation of 
palliative care, hospitalization rate, etc.) were searched in 
the reviewed articles.

Outcomes

The potential impact of acupuncture on treatment-related 
side effects was differentiated based on their time of onset. 
By definition, acute toxicity referred to complications occur-
ring during treatment or within 90 days from the end of 
radiation, whereas late toxicity to those developing thereaf-
ter. As per CTCAE [4], the following were the most common 

adverse events to be searched for: nausea, vomiting, dys-
geusia, oral mucositis, radiation dermatitis, dysphagia, pain, 
fibrosis and xerostomia. The rates of any-grade and severe 
(G3–G4) toxicity were reported, if specified. The correlation 
between the use of acupuncture and health-related quality of 
life through standardized patient-reported outcomes was also 
explored, whenever available. Articles focused on surgical 
complications such as shoulder pain or dysfunction follow-
ing neck dissection were not considered.

Statistical analysis

Baseline patient characteristics, disease and treatment fea-
tures were summarized using descriptive statistics (mean, 
median and frequency distribution). In accordance with the 
Cochrane Review tool [41], all included articles were evalu-
ated to identify any potential source of bias. In particular, 
the presence of bias was assessed in terms of risks of selec-
tion (random sequence generation), reporting (selective out-
come reporting), performance (knowledge of the allocated 
interventions), detection (lack of precise definition and reli-
able method to detect and report the outcome), and attrition 
(deviations or handling of incomplete outcome data), respec-
tively. Initially, we had planned to combine study-specific 
estimates of relative risks (risk ratio-RR or odds ratio-OR) 
for the effect of acupuncture on the incidence of treatment-
related side effects into summary relative risks using random 
effects meta-analysis models, and to quantify the between-
studies heterogeneity using the I2 statistics. However, the 
small number and low comparability of eligible studies pre-
vented us from performing this kind of approach.

Results

Data collection and analysis

An independent assessment of the reviewed literature was 
performed by two authors (PB and GS). The identified 
references were analyzed through a data collection sheet. 
Discrepancies were resolved by consensus with a third 
author (ID). By applying our prespecified search criteria, 
a total of 151 articles was retrieved (Fig. 1). After remov-
ing duplicates, 103 papers were screened through abstract 
assessment, 8 of whom qualified for full-text analysis. 
Homb et al. [42] performed a retrospective analysis of 
combination acupuncture for xerostomia on 16 patients, 
thus below the prespecified threshold of 20 subjects upon 
inclusion in our study. For the same reason, the interim-
report [43] on first 15 patients enrolled in a randomized 
trial assessing the impact of acupuncture on acute tox-
icity during CRT was also excluded, whereas the publi-
cation on the controlled, randomized Rosetta trial [44] 
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had no patient information. Overall, 5 articles published 
between 2011 and 2019 fulfilled our inclusion criteria 
and were retained in the final analysis (Table 1). All were 
performed prospectively and had a randomized design, 
except for Braga’s case–control cohort study [45]. In terms 
of Cochrane review tool assessment (Fig. 2), methods of 
random sequence generation and allocation of patients to 
treatment groups were specified in all included articles; 
therefore, a low risk of selection bias was assigned. No 
selective reporting of outcomes could also be detected. 
In addition, the attrition bias was deemed low as outcome 
data were found to be complete. In two studies [48, 49], 
a sham acupuncture (SA) arm was designed, allowing 
for blinding between treatment groups. Overall, despite 
the heterogeneity of the study population in the included 
articles and the variety of assessment scales for the main 
outcomes, an overall low risk of bias could be found.

Patient, disease and treatment‑related features

A total of 633 patients was included in our analysis, of 
whom 328 (51.8%), 313 (49.4%) and 136 (21.4%) received 
true acupuncture (TA), standard care (SC) and SA, respec-
tively (Table 1). Of note, Simcock et al. [47] designed a 
randomized, cross-over phase 3 study, whereby all 144 
enrolled subjects received TA, either anticipated (74/144, 
51.3%) or followed (70/144 48.3%), by standard oral care. 
Most patients were male (476/633, 75.1%), with a mean 
age of 55.8 years (overall range across studies, 21–83). 
Despite the fact that in all studies, it was acknowledged that 
patients were in good clinical conditions and deemed can-
didate to receive a curatively intended treatment, no formal 
description of performance status could be retrieved from 
the included papers. In addition, no data were reported in 
terms of smoking exposure and pre-existing comorbidities. 

Fig. 1  Flow chart of literature search
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The two most common primary tumor sites were nasophar-
ynx and oropharynx, with 314 (49.6%) and 270 (42.6%) 
cases each, respectively. No data could be found in regards 
to Human Papilloma Virus (HPV) status and Epstein 
Barr virus (EBV) detection. Although stage information 
was missing in two papers, most patients were treated for 
a locally advanced disease (combined stage III and IV, 
403/484, 83.2%) (Table 2). In regards to treatment charac-
teristics, more than a third of the whole patient population 
was irradiated with outdated techniques (two dimensional 
and 3DCRT: 251/652, 38.4%), whereas IMRT was used in 
the two most recent works [48, 49] (Table 3). RT prescrip-
tion did not differ significantly among the included studies 
or between arms, with a mean total dose ranging between 
63.5 and 70.9 Gy delivered through a standard 6–7 week 
schedule. In respect to RT dose distribution to critical organs 
at risk and potential correlation with toxicity, some insight 
was provided in 3 papers. In Braga’s [45] and Simcock’s [47] 
works, it was reported that a significant portion of parotid 
glands was included in the designed RT fields. In spite of 
IMRT use, the optimal constraint (mean dose below 26 Gy) 
for both parotids was not kept in over 60% of cases in Gar-
cia’s trial [49]. Notably, the mean dose to parotid glands was 
a stratification factor in this large, three-arm randomized 
study. Dosimetric data on oral cavity and pharyngeal con-
strictor muscles were not available. In view of the prevalent 
advanced disease stage of the whole sample, as expected 
most patients (444/652, 68%) received concurrent CT, 
although no information could be retrieved in terms of type 
of systemic agent, number of cycles and RDI. No data could 
be found on RT interruptions either. With the exception of 
the ARIX trial [47], where recruited patients had a minimum 
diseas-free interval of 18 months from RT completion, in the 
remaining 4 works acupuncture was mainly administered 
throughout a standard 6–7 week RT schedule, with vari-
able frequency. In all studies, board-certified, experienced 
acupuncturists applied the needles, following well-defined 
protocols for about 20 min per session. Overall, the com-
pletion rate of acupuncture sessions was very high, rang-
ing from 82% [46] to 95.9% [49]. No or very rare adverse 
events (i.e., mild discomfort, minor site bruise) related to 
acupuncture were reported, with a crude incidence far below 
5% of the whole population. In two studies [48, 49] SA was 
performed in accordance with standardized methodology. In 
both trials, quality audits of both TA and SA were carried 
out per protocol. With the exception of the ARIX trial [47], 
where an educational approach of two group oral care ses-
sions was envisaged before or after TA in both arms, in the 
remaining papers no specific intervention in the SC groups 
was attempted to minimize RT-related side effects, outside 
of routine management. Critically, no information on sup-
portive care measures adopted during or after RT could be 
retrieved from the included studies. Overall, two additional Ta

bl
e 

1 
 S

tu
dy

 d
es

ig
n 

an
d 

pa
tie

nt
 c

ha
ra

ct
er

ist
ic

s

33
9 

pa
tie

nt
s w

er
e 

in
cl

ud
ed

 in
 th

e 
fin

al
 a

na
ly

si
s o

ut
 o

f 3
99

 ra
nd

om
iz

ed
 su

bj
ec

ts
TA

 tr
ue

 a
cu

pu
nc

tu
re

, S
A 

sh
am

 a
cu

pu
nc

tu
re

, S
C

 st
an

da
rd

 c
ar

e
a  74

 p
at

ie
nt

s w
er

e 
ra

nd
om

iz
ed

 to
 o

ra
l c

ar
e 

fo
llo

w
ed

 b
y 

TA
, w

he
re

as
 7

0 
to

 T
A

 fo
llo

w
ed

 b
y 

or
al

 c
ar

e

A
ut

ho
r [

re
f]

Ye
ar

St
ud

y 
de

si
gn

Pa
tie

nt
s (

to
ta

l)
Se

tti
ng

Pa
tie

nt
s 

(tr
ea

te
d 

w
ith

 
TA

)

Pa
tie

nt
s 

(tr
ea

te
d 

w
ith

 
SA

)

Pa
tie

nt
s 

(tr
ea

te
d 

w
ith

 
SC

)

A
ge

, 
ye

ar
s 

(m
ea

n)

A
ge

, y
ea

rs
 (r

an
ge

)
M

al
e 

no
. (

%
)

Fe
m

al
e 

no
. (

%
)

B
ra

ga
 F

 e
t a

l. 
[4

5]
20

11
Pr

os
pe

ct
iv

e 
co

ho
rt 

stu
dy

24
si

ng
le

 c
en

te
r

12
0

12
63

44
–8

2
16

 (6
6.

7)
8 

(3
3.

3)

M
en

g 
Z 

et
 a

l. 
[4

6]
20

12
R

an
do

m
iz

ed
 p

ha
se

 
2 

stu
dy

84
si

ng
le

 c
en

te
r

39
0

45
47

.2
ns

59
 (7

0.
2)

25
 (2

9.
8)

Si
m

co
ck

 R
 e

t a
l. 

[4
7]

20
13

R
an

do
m

iz
ed

 c
ro

ss
o-

ve
r p

ha
se

 3
 st

ud
y

14
4

m
ul

tic
en

te
r (

7)
14

4a
0

14
4a

59
.4

41
–8

3
10

9 
(7

5.
7)

35
 (2

4.
3)

Lu
 W

 e
t a

l. 
[4

8]
20

16
R

an
do

m
iz

ed
 p

ha
se

 
2 

stu
dy

42
m

ul
tic

en
te

r (
2)

21
21

0
58

.1
ns

34
 (8

0.
9)

8 
(1

9.
1)

G
ar

ci
a 

M
K

 e
t a

l. 
[4

9]
20

19
R

an
do

m
iz

ed
 p

ha
se

 
3 

stu
dy

33
9°

m
ul

tic
en

te
r (

2)
11

2
11

5
11

2
51

.3
21

–7
9

25
8 

(7
7.

6)
81

 (2
2.

4)



 European Archives of Oto-Rhino-Laryngology

1 3

limitations can be condensed from the analyzed studies: 
first, 74/652 patients (11.3%) received some form of surgi-
cal manipulation before RT; however, as already mentioned, 
RT dose delivery was always in the curative range (> 60 Gy) 
for all cases. Second, the follow-up time was not uniformly 
completed, with 19%, 28% and 52.8% of missing data at 
predefined study timepoints in Lu’s [48], Meng’s [46] and 
Simcock’s [47] works, respectively.

Impact of acupuncture on radiation‑induced toxicity

The impact of acupuncture in mitigating radiation-induced 
side effects is summarized in Table 4. The potential preven-
tive effect of TA on acute xerostomia (by definition, occur-
ring up to 3 months from RT completion) was addressed in 
2 papers. In a small, non-randomized case–control study, 
Braga et al. [45] showed a significant difference in terms of 
objective sialometry measures on the last RT session. This 
finding was somewhat validated by Meng et al. [46], who 
observed a persistent effect on stimulated salivary flow rate 
up to 6 months after treatment (RR 0.62, p < 0.003). In addi-
tion, symptoms related to severe parotid dysfunction were 
significantly less likely (RR 0.63, p = 0.019 and RR 0.38, 
p = 0.0018 at 1 and 6 months, respectively) when patients 
had been exposed to TA during radiation. More recently, 
a large, dual-institution 3-arm randomized phase 3 trial 
[49] demonstrated that a preventive effect can be exerted 
on 1-year salivary dysfunction, as well. In comparison to 
SC, TA was associated with significantly fewer and less 
severe patient-reported xerostomia symptoms. However, 
subtle, marginally significant differences emerged when 
comparing the effect of TA with SA, in line with known 

concerns available from the literature [50] on the reliability 
of using placebo needles as control arm. In addition to the 
preventive role of TA on the occurrence of xerostomia, the 
multicenter ARIX trial [47] addressed its potential symp-
tomatic efficacy in patients with chronic salivary impair-
ment after 3DCRT. Although a significant degree of relief 
was demonstrated 9 weeks after TA in respect of specific 
patient-reported domains, such as “dry mouth” (RR 2.01, 
p = 0.031) and “sticky saliva” RR (1.67, p = 0.048), no dif-
ference from an oral care educational session was observed 
in terms of overall quality of life and sialometry measures. 
Of note, the extremely variable timing between RT com-
pletion and randomization (median interval of 41 months, 
range 18–104 months) may have diluted the strenght of the 
intervention. In addition to xerostomia, a single small rand-
omized phase 2 study [48] explored the potential preventive 
effect of TA on dysphagia 1 year after treatment. Other than 
demonstrating the feasibility of both TA and SA interven-
tions, no significant difference emerged between the two 
arms in terms of dysphagia-related quality of life.

Discussion

To the best of our knowledge, this is the first systematic 
review of the literature based on PICO criteria aimed to eval-
uate the role of acupuncture in the management of radiation-
induced toxicity in head and neck cancer. The significant 
burden in terms of long-lasting side effects [51] and quality 
of life impairment [52, 53] inflicted by standard CRT on 
patients with HNSCC call into question the potential need 
to integrate non-pharmacologic supportive care measures 

Fig. 2  Quality assessment according to the Cochrane review tool. TA true acupuncture; SA sham acupuncture; SC standard care
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for symptom control. In view of the growing considera-
tion of acupuncture within the therapeutic armamentarium 
[54–56] for common systemic therapy related toxicities, and 
in recognition of the limited data [57] available in respect 
to radiation therapy, we sought to analyze the literature in 
the most rigorous way, aiming to provide evidence-based 
recommendations for clinical practice in head and neck 
cancer. Following our prespecified search strategy, only a 
limited number of articles qualified for qualitative analysis. 
We had initially planned to pool the study-specific meas-
ures of association between acupuncture and the outcomes 
of interest (radiation-induced toxicities) into summary esti-
mates using random-effects meta-analysis models. However, 
this was not possible because of the too limited number of 
available estimates for some endpoints; the large heterogene-
ity in terms of study settings and, in particular, in the way 
the outcomes were defined and measured; and the variability 
in reporting the measures of association with acupuncture. 
Therefore, the salient features and the main findings of the 
studies included in the systematic review were presented in 
tables and commented narratively in the text, whereas no 
formal statistical analysis could be conducted. Over 70% 
of patients (447/633) included in our work were randomly 
allocated to receive acupuncture throughout RT or CRT to 
evaluate its potential preventive effect on xerostomia. Over-
all, the most relevant common finding in both Meng’s [46] 
and Garcia’s [49] papers was that the delivery of TA was 
significantly associated with less severe patient-reported 
symptoms of salivary impairment (by definition, a score 
of 30 or more with the validated 8-item Xerostomia Ques-
tionnaire) compared with standard supportive measures up 
to 1 year from the end of treatment. In addition, in terms 
of preserving stimulated salivary flow rate, similar results 
were reported by Braga [45] and Meng [46]. As already 
anticipated, caution should be advised when addressing 
these 3 studies [45, 46, 49] together, keeping in mind their 
low comparability due to large differences in terms of time-
points of assessment, methodology, limited follow-up time 
and heterogeneity in patient and treatment characteristics, 
in particular RT technique. In this regard, extensive radio-
biological models [58] underpinned the critical dependence 
of parotid gland damage from radiation dose distribution. In 
the pivotal phase 3 randomized Parsport trial [23], a mean 
difference of 24.5 (99% CI  − 4.3 to 53.2; 59.3 to 34.8, 
p < 0.0001) was observed 24 months after RT on the EORTC 
HN35 dry mouth subscale score in favour of patients treated 
with IMRT over 3DCRT. Selective sparing of stem cells in 
parotid sub-regions [59], pre-treatment functional charac-
terization through quantitative imaging [60] and machine 
learning applications [61] are active areas of research for 
improving the technical capability of xerostomia preven-
tion. For this purpose, no pharmacological interventions 
are currently supported in the clinic with sufficient evidence Ta
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[62–64]. Albeit not further replicated in prospective studies, 
the results reported by Simcock et al. [47] lend support to the 
potential symptomatic efficacy of acupuncture on radiation-
induced late salivary impairment, with significant improve-
ment on the rate of patient-reported severe dry mouth (OR 
2.0, p = 0.031), sticky saliva (OR 1.67, p = 0.048), need to 
sip to swallow food (OR 2.08, p = 0.011), and in waking 
up at night to drink (OR 1.71, p = 0.013), over standard 
oral care. From a mechanistic perspective, limited data are 
available [27] to justify the relieving effect of acupuncture 
on xerostomia. In a prospective trial, 20 healthy volunteers 
were randomized to receive TA or SA in a blinded fashion. 
By assessing the correlation between needle manipulation 
at L1–L2 acupoint (radial side of the non-dominant hand), 
stimulated salivary flow rate and functional magnetic reso-
nance imaging, Deng et al. [65] demonstrated a higher sali-
vation (mean difference of 0.34 g) obtained with TA over 
SA. In addition, a fair correlation between saliva production 
and neuroimaging activation of specific neuronal circuitry 
(parietal operculum, rolandic operculum, frontal operculum 
and insula, bilaterally) was also shown (0.63 coefficient at 
linear regression). The existence of a different pattern of 
neuroimaging activation induced by specific acupoint stimu-
lation for the head and neck area was corroborated by further 
observations [66, 67] in non-oncologic patients. In analogy 
to other symptoms, it was hypothesized that the mitigat-
ing effect of acupuncture on xerostomia may result from its 
modulation of systemic inflammatory cascade and of para-
sympathetic and sympathetic balance at a glandular level 
[68, 69].

As demonstrated by our study results, other than xerosto-
mia, very limited data [43, 48, 70–72] are currently available 
on the role of acupuncture in respect to other treatment-
related side effects in HNSCC. In particular, there is little 
evidence [48] regarding the potential preventive effect on 
radiation-induced dysphagia. At diagnosis, most patients 
with locally advanced HNSCC already suffer from a vari-
able degree of swallowing impairment [73]: its baseline 
assessment and management during therapy are extremely 
important factors with potential implications on the thera-
peutic success [74]. The adoption of preventive measures 
such as behavioral swallowing interventions may be help-
ful, albeit associated with a generally modest rate of patient 
adherence [75] and unclear impact on patients’ quality of life 
[76], being supported by low-level evidence [77]. Currently, 
the most reproducible way to try to mitigate the effects of 
treatment on the swallowing function resides in the imple-
mentation of swallowing-sparing IMRT. In last 15 years, a 
large body of evidence [6, 78, 79] was published on the 
correlation between radiation dose to pharyngeal constrictor 
muscles and the risk of developing acute and late swallowing 
impairment. No pharmacologic interventions aimed at pre-
venting radiation-induced dysphagia can be recommended in RT
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the clinic. With the aim to demonstrate a protective effect of 
TA on patient-reported dysphagia in terms of M.D. Ander-
son Dysphagia Inventory (MDADI) [80] change from base-
line to 1 year after treatment, Lu et al. [48] were not able to 
show any difference between TA and SA arms (improvement 
from baseline: + 7.9 points in TA arm, 95% CI 0.2–15.6, 
and + 13.9 points in SA arm, 95% CI 6.4–21.4; p = 0.17 for 
the comparison, 95% CI − 14.7 − 2.7). However, only 34/42 
patients (81%) completed the study follow-up visits, with 
a potential imbalance in terms of RT total dose delivery 
between the two groups (70 Gy delivered in 90 and 76% 
of TA and SA groups, respectively). Throughout CRT, the 
onset of dysphagia should be considered as a critical com-
ponent of a multifactorial painful syndrome [81, 82]: in view 
of the known analgesic effect of acupuncture in cancer [32] 
and preclinical data [83, 84], additional evidence is required 
to elucidate its preventive potential on irradiated swallowing 
structures. For the time being, state-of-the-art parotid and 
swallowing-sparing IMRT must be regarded as standard of 
care in everyday’s clinical practice.

Overall, the results of our study reinforce the notion that 
acupuncture is feasible in conjunction with anti-cancer treat-
ment even if intensive as concurrent chemo-radiation can be, 
being associated with a very favorable toxicity profile. As 
reflected by our data, there’s increasing interest in applying 
acupuncture in head and neck cancer [38, 72, 85]. Although 
a detailed description is not within the scope of this work, 
our findings indirectly confirm the shortcomings bound with 
performing clinical research in the field of acupuncture [50, 
86–88]. In spite of the methodological rigorousness based 
on a PICO-literature search, the large heterogeneity found in 
the retrieved data restrained us from providing any definitive 
recommendation on the role of acupuncture in the field of 
HNSCC. We acknowledge that focusing on papers published 
in languages other than English (i.e., Chinese) may represent 
a limitation of our study, as well as the exclusion of results 
obtained with ALTENS [89–91].

Conclusions

In the context of locally advanced HNSCC, no evidence cur-
rently supports the routine use of acupuncture for the major-
ity of acute and late radiation-induced side effects. Although 
shown to be feasible and safe in a single pilot randomized 
sham-controlled trial, no data currently justify its clini-
cal application for the prevention of dysphagia. The large 
heterogeneity and low comparability of studies highlight-
ing the impact of acupuncture on acute and late xerostomia 
don’t allow to provide any definitive recommendation in 
this regard. Further well-designed, controlled clinical trials 
should be warranted.
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