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Objective:  Our  previous  case  study  introduced  combination  acupuncture  (manual,  auricular  and  electro-
acupuncture)  as  a treatment  for radiation-induced  xerostomia.  The  present  retrospective  study  evaluates
the effect  of  combination  acupuncture  on the severity  of  dry  mouth  and  activities  of  daily living as  related
to  radiation-induced  xerostomia.
Design:  Data  was  retrospectively  collected  from  twenty-two  patients  with  xerostomia  related  to  radio-
therapy  for  head  and  neck  cancer  (HNC).  Sixteen  patients  who  met  the  inclusion  and  exclusion  criteria
were  analyzed  for this  report.  The  intervention  was  weekly  20 min  sessions  of  combination  acupunc-
ture.  Upon  reaching  a  plateau  in symptom  improvement  the length  in time  between  treatments  was
increased  as  tolerated  without  return  of  symptoms.  Outcome  measures  included  a  self-reported  quality
of life  xerostomia  questionnaire  completed  prior  to  each  acupuncture  session  and  quantitative  data  from
documented  Modified  Schirmer’s  tests.
Results:  Significant  improvement  in dry  mouth  and  pain  occurred  during  the initial  six  weeks  of  treat-
ment  (p <  0.05).  During  this  period,  the mean  severity  of  dry mouth  and  pain  decreased  by  35%  and  50%,
respectively  (p <  0.001).  After six  weeks,  the improvement  in dry  mouth  and  pain  symptoms  plateaued.
This  effect  was  maintained  with  intermittent  acupuncture  treatments.
Conclusions:  Combination  acupuncture  significantly  decreases  the  severity  of dry  mouth  and  pain  with
long lasting  effects,  up to six  months  (at  the  end  of  data  collection),  in patients  with  radiation-induced
xerostomia.

©  2014  Elsevier  GmbH.  All  rights  reserved.

1. Introduction

Xerostomia is a well-known side effect in patients who  have
undergone radiotherapy with or without chemotherapy for head
and neck cancer (HNC) [1]. Radiation-induced fibrosis and/or scar-
ring of the salivary glands causes decreased salivary secretion [2].
Xerostomia may  result in significant morbidity with impairments
in speaking, eating, and swallowing, decreased sense of taste, and
increased risk of dental caries [3,4]. Despite advancements of dose-
delivering technologies such as intensity-modulated radiotherapy
(IMRT) to protect a portion of parotid glands from high-dose radi-
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ation, xerostomia continues to be common in patients with HNC
after radiation [5–7]. IMRT’s use is also limited due to its increased
expense, risk of marginal miss, and lack of universal availability
[5,6]. Currently, xerostomia is often treated with saliva substitutes
and/or cholinergic agonists, such as pilocarpine hydrochloride.
These treatments are short acting requiring frequent dosing and
in the case of pilocarpine the reported response rate is 31–54%
[8]. In addition, HNC patients are often unable to tolerate long-
term use of pilocarpine secondary to its associated side effects such
as sweating, rhinitis, chills, nausea, urinary frequency, and cardiac
arrhythmias [8,9].

Several studies have examined the use of acupuncture on can-
cer related symptoms including xerostomia with mixed results
[10–12]. Furthermore, the techniques used in these studies vary
in type of acupuncture, acupuncture points, and number of
treatments performed. These studies frequently involved man-
ual and/or auricular acupuncture without the use of electro
acupuncture.
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Table  1
Demographics characteristics.

Patient Age Sex Cancer Irradiation (Gy) Chemo

1 53 M T3N2b SCC of the right tonsil 70 Yes
2  63 F T4aN0M0 SCC of the Left Posterior Alveolar Ridge 59.4 No
3  56 M T1N2aM0 SCC of the left tongue base 70 Yes
4  68 F T1N0M0 SCC of the right tonsil 66 Yes
5  56 F T1N2aM0 SCCA left oropharynx (pharyngeal wall) 70 Yes
6  56 M T2N2bN0 SCC of base of tongue 70 Yes
7  64 M TxN2M0 SCC in right neck 70 No
8  48 M T1N1M0 SCC of R base of tongue 66 Yes
9  70 F Recurrent B cell diffuse lymphoma stage IIA, neck lymph node, received re-irradiation 70 Yes

10  49 M T2N2bM0 SCC of the oropharynx 70 Yes
11  74 M SCC of the right tongue 70 Yes
12  46 F T1N1M0 SCCA left oral tongue 70 No
13  54 M T1N0M0 SCC of the left tonsil 72 No
14  56 M T4N2a SCC of the tonsil 70 Yes
15  66 M T4N1M0 nasopharyngeal carcinoma 66 Yes
16  66 M T1N1Mx SCC of the right oropharynx 70 Yes

SCC, squamous cell cancer; SCCA, squamous cell cancer antigen.

According to the meridian principle described in traditional
Chinese medicine, the mechanism and efficacy of the various
acupuncture techniques are different [13]. We  hypothesize that
combination acupuncture (manual, auricular, and electro acupunc-
ture) provides maximal stimulation to salivary glands in HNC
patients treated with radiation. We  previously demonstrated the
feasibility of combination acupuncture as a treatment for radiation-
induced xerostomia [14]. In the present study, we  retrospectively
reviewed a series of cases and report the effect of combination
acupuncture on radiation-induced xerostomia and associated qual-
ity of life.

2. Materials and methods

This study was approved by an accredited health sciences’ Insti-
tutional Review Board. The charts of twenty-two HNC patients
with a diagnosis of radiation-induced xerostomia and referred for
acupuncture between January 1st 2006 and October 16th 2012
were reviewed. Inclusion criteria, for this study, included adult HNC
subjects with radiation-induced xerostomia secondary to parotid
radiation, at least three months after the completion of definitive
or adjuvant radiation and/or chemotherapy, cancer in a cured or
remission status, failure of previous conservative treatments for
xerostomia, and between 18 and 90 years of age. Exclusion criteria
included those with concurrent use of pilocarpine or a history of
Sjogren’s syndrome.

Sixteen subjects (11 male and 5 female) met  the inclusions
and exclusion criteria. Demographic data included age, sex, form
of cancer, total dose of radiation, and whether they received
chemotherapy (Table 1). All patients received definitive IMRT with
more than 50% parotid gland sparing from high dose radiation
(30 Gy or more). Subjective data was obtained from documented
self-reported xerostomia quality of life questionnaires completed
prior to each acupuncture session (Table 2).

Objective data was  obtained from documented Modified
Schirmer’s tests (MST) [15]. All tests were performed by one exam-
iner. The patients were asked to avoid eating, drinking, or sucking
on any candy 1 h prior to their appointment. The examiner, using a
forceps, placed a test strip (Eagle Vision, Memphis, TN) against the
floor of the patient’s mouth, over the sublingual salivary gland [15].
The test strip, a 4-cm strip of filter paper impregnated with blue
dye at the 0-mm mark and calibrated in 1-mm intervals from 5 to
35 mm  along its length, diffused dye up the strip proportionately to
the amount of saliva absorbed. The scale was read and documented
after 1 and 2 min. If the reading was  less than 5 mm it was  docu-
mented as <5 mm.  If the reading was greater than 35 mm  it was
documented as >35 mm.

Acupuncture was performed by one physician who  is certi-
fied in Physical Medicine and Rehabilitation and Pain Medicine
and trained in acupuncture. Acupuncture sessions were held
weekly until patients reached a plateau in symptom improve-
ment. Time between sessions was then extended in one week
increments, as long as symptoms did not worsen. Combination
acupuncture was performed in the same technique as previously
reported [14]. Briefly, the first session included manual and auric-
ular acupuncture; subsequent sessions included manual, auricular,
and electro-acupuncture. Treatment points (Fig. 1) included stom-
ach (ST) points 3, 4, 5, 6, and 7; small intestine (SI) points 18 and 19;
gallbladder (GB) points 2 and 3; large intestine (LI) points 4 and 11;
spleen (SP) point 6; dumai (DU) point 20, renmai (RN) points 23 and
24, and the ear points Shen Men  and Point Zero. The acupuncture
points used in this study were selected on the basis of the meridian
principle described in traditional Chinese medicine [13]. Electrical
stimulation was  applied to ST 5, 6, and 7 bilaterally. Stimulation
was set to an intensity that the patient was able to feel and toler-
ate. Needles for manual and electro acupuncture remained in place
for 15–20 min. Auricular acupuncture needles were left in place for
up to three days, and patients were advised to massage these points
multiple times daily.

Table 2
Xerostomia quality of life survey questions used for statistical analysis.

1. Overall, how severe is your dry mouth? 1 → 10 (1 = less severe, 10 = severe)
2.  Overall, how severe is your pain? 1 → 10 (1 = less severe, 10 = severe)
3.  How many hours are you able to sleep at night? 1 = never (>7 h), 2 = hardly ever (5–6 h), 3 = occasional (3–4 h), 4 = fairly

often (2 h), 5 = very often (1 h or less)
4.  Do you have difficulties swallowing any foods? 1 = never, 2 = hardly ever, 3 = occasional, 4 = fairly often, 5 = very often
5.  Does your mouth feel dry when eating a meal? 1 = never, 2 = hardly ever, 3 = occasional, 4 = fairly often, 5 = very often
6.  Do you feel difficulty in speaking? 1 = never, 2 = hardly ever, 3 = occasional, 4 = fairly often, 5 = very often

Pain is in reference to facial and throat pain.
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