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Abstract
Background

The present prospective, observational study evaluated the safety and e�cacy of moxibustion in
preventing acute and chronic radiation enteritis post-radiation in patients with cervical cancer.

Methods

Between March 2015 and October 2018, 90 patients with stage I-IV cervical cancer were treated with
radiation at the Guangzhou University of Chinese Medicine Second A�liated Hospital (Guangdong
Provincial Hospital of Chinese Medicine). The patients were randomly divided into a moxibustion group
and a control group. The moxibustion group received moxibustion on Guānyuán (RN4), Qìhǎi (RN6),
Shénquē (RN8) and Tiānshū (ST25) during radiation. The control group received radiotherapy only. We
observed and compared the occurrence of acute radiation enteritis (ARE) between the two groups of
patients during radiotherapy. Then, the patients were followed-up 1-1.5-year after radiation, and we
observed and compared the occurrence of chronic radiation enteritis (CRE) between the two groups.

Results

The incidence of ARE was signi�cantly lower in the moxibustion group (10.9%) than the control group
(36.4%; P < 0.05). At follow-up post-radiotherapy, the incidence of CRE was signi�cantly reduced (15.2%)
in the moxibustion group compared with the control group (35.7%; P < 0.05).

Conclusions

Moxibustion signi�cantly improved physical function and reduce the gastrointestinal response caused by
radiotherapy, thus the occurrence of acute and chronic radiation enteritis was reduced. These results can
improve the therapeutic effect of radiation and improve the patient’s quality of life.

Trial registration

Prospective clinical trial for the effects of moxibustion on acute and chronic radiation enteritis in cervical
patients. ChiCTR2000029650. Registered: February 9, 2020-Retrospectively registered.

Background
At present, Cervical cancer is the most common malignancy of the female genital tract worldwide, it is a
life-threatening health problem, accounting for the death of nearly 270,000 women worldwide each year
[1–2]. Radiation therapy (RT) is one of the major treatment modalities, that can prolong the life of
patients and is important for the treatment of cervical cancer, but the side effects of radiotherapy should
not be ignored. Gastrointestinal (GI), genitourinary (GU), and hematological complications are among the
most common undesirable side effects for patients treated with radiation [3]. Radiation enteritis is a
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common intestinal complication, which can involve the small intestine, colon, and rectum [3, 4]. Radiation
enteritis can be divided into acute and chronic according to the size, duration, and onset of the radiation
dose to the intestine. Acute radiation enteritis (ARE) usually occurs during radiotherapy or within the �rst
90 days after treatment. Radioactive damage is a common side effect of radiotherapy and can occur
years after treatment, being a feared complication of radiotherapy. Some patients with severe radiation
enteritis need to discontinue treatment, which has a negative impact on the treatment effect of patients
and has been proven to be associated with decreased local control and overall survival in cervical cancer
[4]. Therefore, reducing enteritis caused by radiotherapy is one of the key components that will ensure the
successful completion of pelvic radiotherapy. In traditional Chinese medicine (TCM), Qi is the basic
constituent that maintains life activities, and blood is the medium of nourishment and lubrication for
these activities. Tumor consumes Qi, blood, and body �uids in the human body. Hence, the general
pathogenesis of a tumor results in a de�ciency in the body [5]. Therefore, tumor treatments should tonify
qi and blood to promote blood circulation to encourage formation of collaterals. Moxibustion is a type of
TCM treatment that is becoming widespread, with 67% of Korean Oriental Medicine doctors prescribing
moxibustion [6]; additionally, over 15,000 general practitioners in the UK are likely use moxibustion on a
regular basis [7]. Moxibustion can reduce in�ammation, repair the gastrointestinal mucosa, and increase
the gastrointestinal hypomotility. Clinical research indicates that moxibustion can act to eliminate
swelling and reduce mass size, activate blood circulation, resolve stasis, disperse nodules, and invigorate
the Qi, thereby alleviating the side effects of surgery and radiotherapy. Its mechanism may include
regulating in�ammatory cytokine release, increasing the gastric mucosal blood �ow [8]. In the meridian
theory of TCM, Guānyuán is the Mu point of the small intestine, in the lower abdomen, on the anterior
midline, three inches below the navel. Guānyuán has a strong effect that can invigorate the kidney and
nourish the Yang. Guānyuán can be used to treat stroke, irregular menstruation, abdominal pain, diarrhea,
dysentery, etc. Qìhǎi belongs to Ren Meridian, on the lower abdomen, at the anterior midline, 1.5 inches
below the navel. Qìhǎi is an important health acupoint that can replenish qi and help Yang, regulate
meridians, and consolidate essence, which can be used to treat abdominal distention, defecation, and
diarrhea. Shénquē belongs to Ren Meridian, located in the navel; it can restore yang for resuscitation.
Tiānshū belongs to the stomach meridian and is the Mu point of the large intestine. Tiānshū is important
for the regulation of the enteric function and regulates the Qi of the whole body. Moxibustion on these
acupoints, because of their function of supplementing Qi and activating blood circulation, can accelerate
the intestinal peristalsis, evenly distribute radiation, and promote the self-repair of damaged intestinal
tract to reduce the incidence of ARE and chronic radiation enteritis (CRE).

The present prospective, observational study evaluated the ability of moxibustion to promote intestinal
peristalsis and reduce intestinal adverse reactions to prevent the occurrence of enteritis after
radiotherapy.

Methods
Patients
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A total of 90 patients with pathologically con�rmed cervical cancer (FIGO: stage I–IV) were included in
our study [9]. Patients were enrolled in the present study between March 2015 and October 2018, and
ranged from 29 to 80 years old. All patients received radiation in the Guangzhou University of Chinese
Medicine Second A�liated Hospital (Guangdong Provincial Hospital of Chinese Medicine). The present
study was approved by the local ethics review boards. Patients were excluded from our study if they were
diagnosed with distant metastasis, pregnant, had a diagnosed mental disorder, had gastrointestinal
disorders, presented with an active serious infection, severe complications, or uncontrolled infection.

Treatment

Patients with cervical cancer were enrolled in the clinical trial. They were randomly divided into a
moxibustion group (46cases) and a control group (44cases) according to their order of admission. There
was no signi�cant difference between the moxibustion group and the control group in terms of age,
EDQ2, FIGO stage, pathologic types, operation, or chemotherapy (P>0.05). During radiotherapy, the control
group did not receive moxibustion. The moxibustion group received moxibustion on the Guānyuán (RN4),
Qìhǎi (RN6), Shénquē (RN8), and Tiānshū (ST25) for 30 min/day, from Monday to Sunday.

Moxibustion procedure

All patients in the moxibustion group underwent the following steps during radiotherapy:

Step 1: Ignited two 5-cm long smokeless moxa sticks and placed them in the moxibustion box (to
promote combustion, the bottom structure of the box was a wire mesh).

Step 2: The patient laid on a bed, exposed their abdomen, and a cloth was placed on the corresponding
acupoints to prevent skin from scalding. Then, the moxibustion box was placed at the corresponding
position (Fig. 1) for 30 min/day and kept warm during moxibustion.

Step 3: Treatment-related complications were recorded. In the present study, intestinal reactions of 90
patients were graded according to the toxicity criteria of the Radiation Therapy Oncology Group (RTOG)
[10]. We observed and compared the occurrence of radiation enteritis between the two groups of patients.
Data were collected from the medical records and follow-up records of patients.

Radiotherapy

All patients were treated with radiation, according to the principle of RTOG [10], the radiation treatment
consisted of whole pelvic irradiation with a total dose of 4500–5,000 cGy/25 times at 1.8–2.0
Gy/fraction. The target volume for radiotherapy was de�ned to include the tumor, su�cient vaginal
margin from the gross disease (at least 3 cm), the pelvic lymph nodes, and the para-aortic lymph nodes.
The superior border was placed at the upper region of the of L4 interspace, and the inferior border was at
the inferior margin of the obturator foramen.
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Patients requiring radical radiotherapy underwent CT-guided adaptive brachytherapy (IGABT) after
radiotherapy, by using a remote after-loading system (microSelectron, Nucletron, the Netherlands) that
employed an 192Ir source with intraoperative planning, including real-time dynamic dose calculation after
pelvic irradiation containing 600 cGy/each time. After radiotherapy, the patients were given adjuvant
chemotherapy comprising paclitaxel 135 mg/m2+cisplatin 75 mg/m2. Patients undergoing postoperative
adjuvant radiotherapy received radical operation, and those with positive surgical margin received
treatment with CT-based IGABT after radiotherapy.

Patients with evidence of concurrent chemotherapy received cisplatin 40 mg/week during radiotherapy.
To ensure the continuity of radiation, when myelosuppression ≥grade 2 was detected, concurrent
chemotherapy was delayed. We reevaluated toxicity after one week. Concurrent chemotherapy was
withheld until the white blood cell count, hemoglobin concentration, and platelet count recovered to more
than 4×109 /L, more than 90 g/L, and more than 75×109/L, respectively. The patients were followed
periodically by study group members. Acute intestinal reactions were graded according to the toxicity
criteria of the RTOG [10]. The occurrence time and frequency of diarrhea and the bowel function after
complete treatment in patients were evaluated and recorded from the �rst date of treatment to the date of
death or last documented follow-up visit.

Statistical analysis

The mean ± standard deviation and independent sample t-test were used according to the age of normal
distribution. The median quartile and non-parametric rank sum test were used for EDQ2, which did not
conform to normal distribution. The classi�cation indexes were tested by constituent ratio and chi-square
test. In our analysis the signi�cant level of the index was used as the independent variable and enteritis
was used as the dependent variable. Therefore, we determined the in�uencing factors of enteritis using
the dual logistics regression model. Statistical analysis was performed by using statistical software
SPSS for Windows version 23.0 (SPSS, Chicago, IL). A P-value of < 0.05 was considered statistically
signi�cant.

Results
A total of 90 patients were enrolled in the present study between March 2015 and October 2018. Patients
were diagnosed with cervical cancer (FIGO 2009 stage I-IV) and treated with radiotherapy at the
Guangzhou University of Chinese Medicine Second A�liated Hospital (Guangdong Provincial Hospital of
Chinese Medicine). These patients were randomly assigned to either the moxibustion group or control
groups. Baseline demographic and clinical characteristics of study patients are listed in Table 1. Overall,
baseline characteristics (n = 90) were well balanced between the moxibustion group and the control
group. The mean age of the patients was 55.65 years old. There were no substantial differences between
the moxibustion group and control group in terms of age, EDQ2, FIGO stage, pathologic types, operation,
or chemotherapy (P = 0.605, 0.204, 0.715, 0.495, 0715, and 0.144, respectively). These results indicated
that the moxibustion and control groups demonstrated no signi�cant speci�city and were comparable.
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As shown in Table 2, 89.1% patients in the moxibustion group suffered a mild enteritis reaction (level 0–
1) during radiotherapy, and 10.9% patients suffered a moderate enteritis reaction (level 2–3). However,
63.6% of patients in the control group suffered a mild enteritis reaction (level 0–1), and 36.4% of patients
suffered a moderate enteritis reaction (level 2–3). The incidence and severity of ARE in the moxibustion
group was signi�cantly lower than the control group (P = 0.004). These results show that moxibustion
can signi�cantly reduce the incidence of ARE. Meanwhile, 26% of patients in the moxibustion group
exhibited tenesmus, whereas 47.7% observed tenesmus in the control group (P = 0.01). Stool frequency of
the patients in the moxibustion group was less than three times a day (54.3%) but was 3–5 times a day
in the control group (P = 0.03). The stool was soft in the moxibustion group (71.8%), whereas in 40.9% of
the control patients it was thin (P = 0.002). The number of patients with di�cult defecation was lower in
the moxibustion group than the control group (P = 0.047). Severe intestinal reactions such as bleeding did
not occur during radiotherapy.

As shown in Table 3, 84.8% of patients in the moxibustion group suffered a mild enteritis reaction (level
0–1), whereas 15.2% of patients suffered a moderate enteritis reaction (level 2–3) 1 to 1.5-year post-
radiotherapy. However, 64.3% of patients in the control group suffered a mild enteritis reaction (level 0–1),
and 35.7% of patients suffered a moderate enteritis reaction (level 2–3) 0.5 to 1-year post-radiotherapy.
ARE incidence and severity in the moxibustion group was signi�cantly lower than the control group (P = 
0.027). A total of 15.2% of patients that received moxibustion had tenesmus compared with 26.2% in the
control group 1 to 1.5-year post-radiotherapy (P = 0.202). All moxibustion group patients survived 0.5 to 1-
year post-radiotherapy, and two deaths were reported in the control group. The stool frequency of the
patients in the moxibustion group was less than three times a day (78.3%) 1 to 1.5-year post-radiotherapy,
but was 3–5 times a day in the control group (40.5%; P < 0.001). The majority of the moxibustion patient’s
stool was soft (76.1%) 0.5 to 1-year post-radiotherapy, whereas the control patient’s stool was thin (42.9%;
P = 0.002). We observed no signi�cant difference in stool bleeding between the two groups (P = 0.176). As
shown in Fig. 2, patients with severe enteritis are more likely to suffer from tenesmus, an increase in stool
frequency, loose stool, and di�cult defecation. Compared with the intestinal mucosa of normal patients,
the enteroscope from radiation enteritis patients usually shows mucosal hyperemia (Fig. 2).
Approximately 40–75% of patients that received abdominal or pelvic radiation therapy suffered from side
effects concerning the lower gastrointestinal tract, such as diarrhea, abdominal, tenesmus, blood stool,
etc.

 

Discussion
Cervical cancer is one of the most frequently occurring cancers among women worldwide [2, 11].
Radiotherapy plays an important role in the treatment of cervical cancer. It is not only used for local
elimination of early cervical cancer before operation and adjuvant treatment after operation, but also the
main method for treatment of advanced cervical cancer. Radiation enteritis is one of the most common
side effects of radiation used to treat abdominal or pelvic malignancies, which seriously affects the
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patient’s quality of life. Several studies have shown that the dose of radiotherapy is positively correlated
with the side effects of radiotherapy. The larger the dose of radiotherapy, the more severe the intestinal
reactions experienced by patients [12–14]. The occurrence of ARE is related to the damage of intestinal
microvessels and intestinal parietal cells caused by radiation, which causes an in�ammatory reaction.
The cascade effect from the in�ammatory reaction further aggravates the injury of the intestinal wall
cells and causes in�ammatory edema, necrosis and subsequent �brosis of local intestinal mucosa,
including nausea, vomiting, abdominal pain, and diarrhea [15, 16]. Radiation enteritis seriously affects
patient’s quality of life and treatment effect. Therefore, reducing the occurrence and increasing the
treatment of ARE and CRE has attracted more attention from the clinical community.

Relevant research has been conducted to reduce the incidence of radiation enteritis. Some studies have
shown that compared with 3D conformal radiation therapy (3DCRT), intensity-modulated radiation
therapy (IMRT) can reduce the volume of high-dose radiation received by the small bowel, thereby
theoretically reducing the incidence of GI obstruction [17–19]. At present, the main treatments for
radiation enteritis include using anti-diarrhea medicine, retention enema with dexamethasone,
montmorillonite, and gentamicin. For patients with poor nutritional status, oral feedings should be
encouraged, preferentially with frequent intake of small portions of liquid/low-residue foods with a
moderate content of fat and �ber. In addition, hyperbaric oxygen (HPO), salicylic acid, sucralfate, sodium
pentosan polysulfate, and laser photocoagulation are treatments used for symptoms like diarrhea,
abdominal pain, and intestinal bleeding in patients with ARE [20–25]. Experiments have proven that
retention enema using Chinese herbs produces a better therapeutic effect on radiation enteritis. However,
the current research mainly focuses on treatment and lacks the related research to reduce the occurrence
of enteritis from the root.

The meridian is regarded as a network of passages, through which energy circulates and along which the
acupuncture points are distributed. Acupoints mainly refer to special points on the meridian line of the
human body, and many diseases can be treated by stimulating corresponding acupoints with
acupuncture, massage, acupressure, and/or moxibustion. The Ren meridian is one of the eight extra-
meridians in TCM and dominates the yin of the whole body; it is therefore also referred to as the sea of
yin meridians. This meridian regulates Qi and blood of the Yin channel. The Ren Meridian runs along the
anterior midline of the human body, and is used mainly to treat diseases of the head, face, chest, and
gastrointestinal system. Guānyuán (RN4), Qìhǎi (RN6), and Shénquē belong to the Ren Meridian and all
are located in the abdomen. Thus, moxibustion on these acupoints can regulate the digestive system,
improve intestinal immune function, and strengthen the body. The Mu point refers to some speci�c
acupoints where the Qi of the viscera gathers in the chest and abdomen. Tiānshū, belonging to the
stomach meridian, is a Mu point of the large intestine, and is an important acupoint for the regulation of
enteric function; it also regulates the Qi of the whole body.

In the concept of TCM, radiotherapy is characterized by heat, which harms the intestinal tissue by
causing a thermal reaction, thereby leading to intestinal reactions such as abdominal pain, diarrhea,
defecation di�culties, tenesmus, and hematochezia. Moxibustion is one of the traditional Chinese
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medicine treatments that also belongs to heat, and heat is a form of Yang. Yang has the function of
warming tissues and organs, maintains physiological functions and strengthens the body, and provides
energy for the body to maintain normal life activities. Artemisia argyi leaves have the attribute of pure
Yang, thus the two Yang’s cooperate with each other, which can play the role of supporting Yang to
strengthen the body. Therefore, moxibustion functions to warm Yang and tonify Qi. In TCM, Qi is the
basic constituent that maintains life activities, and blood is the medium of nourishment and lubrication
for these activities. Patients with tumors often show de�ciency of Qi and blood. Previous clinical studies
have shown that by promoting Qi and blood circulation to remove meridian obstructions, moxibustion
can promote intestinal movement, facilitate excretion and digestion and accelerate the self-repair of the
damaged intestinal tract [26, 27]. Therefore, moxibustion can reduce in�ammation, repair gastrointestinal
mucosa, and decrease gastrointestinal hypomotility, which can alleviate the side effects of surgery and
radiotherapy. It has been used for the treatment of acute abdominal pain, vomiting, diarrhea, and
dysentery [28].

The principal aim of our study was to reduce intestinal response to radiotherapy, and to test whether
moxibustion reduced the incidence of ARE and CRE. High-dose exposure areas of the gastrointestinal
system play a crucial role in the incidence of ARE and CRE. Thus, we tried to reduce the same area of the
intestinal tract exposed to a high dose of radiation �eld, and increased the area the low dose radiation
exposure, to reduce serious intestinal reactions. We also demonstrated that moxibustion can effectively
reduce the acute and chronic gastrointestinal reactions of patients. Through the warming effect of
moxibustion, an increase of intestinal peristalsis was noted, which could change the radiation �eld in the
intestinal tract each time during radiation and reduce the same area of the intestinal tract exposed to a
high dose of radiation by promoting intestinal movement. This will lead to a wider range of low-dose
areas but will remain within the acceptable dose range, evenly distributing the radiation dose in the
intestine to reduce the severity of damage to intestinal tissue, thereby increasing the e�cacy of and
reducing the side effects of radiation to ensure continuity of treatment. At the same time, moxibustion
can reduce in�ammation, repair the gastrointestinal mucosa, decrease gastrointestinal hypomotility, and
promote the self-repair of damaged tissue. Our results show that the intestinal response of the
moxibustion group was less than that of the control group. Severe intestinal reactions such as bleeding
did not occur in either group during radiotherapy, which demonstrated that high-quality radiotherapy and
brachytherapy could reduce the occurrence of severe gastrointestinal complications. According to the
results of a multivariate analysis, combining moxibustion during radiation could signi�cantly reduce the
incidence of ARE and CRE and ensure continuity of treatment, to signi�cantly improve patients’ quality of
life.

Overall, moxibustion is a safe and non-invasive treatment, with a low-cost and simple operation process
and is easily accepted and tolerated by patients. It has been used by medical institutions in many
countries and has achieved good clinical effects. However, the procedure of moxibustion could have
some disadvantages. Potential side effects could occur during treatment such as skin burn and itching
[29, 30]; these risk factors are not yet fully described and are estimated to be very low. Therefore, we
consider that moxibustion is a treatment worthy of wider clinical promotion.
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However, the present study, had limitations. Due to its prospective study design, we had a rather small
number of patients. Large sample prospective clinical trials are required to elucidate the long-term
effectiveness of moxibustion interventions, to design an appropriate moxibustion model, and to include
more objective outcomes to con�rm the bene�ts of moxibustion interventions.

Conclusion
The warming effects of moxibustion therapy can change the radiation �eld in the intestinal tract each
time during radiation and reduce the same area of the intestinal tract exposed to a high dose of radiation
by promoting intestinal movement. We found that by applying moxibustion to the moxibustion group
during radiotherapy, the incidence of ARE was reduced. In the follow-up period after radiotherapy, the
incidence of CRE in patients was also signi�cantly lower than that in the control group. This suggests
that suitable precautions taken to reduce ARE during radiotherapy may also have the possibility to reduce
the incidence of CRE.
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Tables
Table 1. Baseline Demographic and Clinical Characteristics of the Study Patients

  Moxibustion group n=46 Control group (n=44) T/Z/x2 P

Age 56.83±10.12 55.75± 9.54 0.519 0.605

Stage I 9 (19.6%) 9 (20.5%) -0.365 0.715

II 16 (34.8%) 16 (36.4%)

III 8 (17.4%) 9 (20.5%)

IV 13 (28.3%) 10 (22.7%)

Pathology
Types

Squamous cell carcinoma 44 (95.7%) 44 (100%) - 0.495△

Adenocarcinoma 2 (4.3%) 0 (0%)

Operation Non 36 (78.3%) 33 (75%) 0.134 0.715

Yes 10 (21.7%) 11 (25%)

EDQ2 84.25 36(78.2%) 33(75%) -1.271 0.204
44.25-50.4 10(21.8%) 11(25%)

chemotherapy Non 16 (34.8%) 22 (50%) 2.135 0.144

Yes 30 (65.2%) 22 (50%)

Abbreviations: EDQ2: Equivalent Dose in 2 Gy/f.
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Table2. Analysis of single factor difference (during radiotherapy)

  Acute radiation enteritis T/Z/x2 P

Moxibustion group Control group

Level Level 0-1 41 (89.1%) 28 (63.6%) 8.171 0.004
Level 2-3 5 (10.9%) 16 (36.4%)

Tenesmus Non 34(74%) 23 (52.3%) 6.489 0.011

Yes 12 (26%) 21(47.7%)

Stool frequency  3times / day 25(54.3%) 12 (27.2%) 778 0.03 

3-4times / day 13(28.3%) 20 (45.6%)

≥5 times / day 9(19.6 %) 12(27.2%)

Stool properties
 

Dry 2 (4.3%) 1(2.3%) 677.5 0.002 

Soft 33 (71.8%) 18(40.9%)
Thin 11 (23.9%) 25 (56.8%)

Difficult Defecation  Non 41 (89.1%) 32(72.7%) 3.949 0.047

Yes 5 (10.9%) 12 (27.3%)

Bleeding Non 46 (100%) 44 (100%) - -

Yes 0(0%) 0 (0%)

Table3. Analysis of single factor difference (1-1.5year after radiotherapy)

  Chronic radiation enteritis T/Z/x2 P

Moxibustion group Control group

Level Level 0-1 39 (84.8%) 27 (64.3%) 4.919 0.027
Level 2-3 7 (15.2%) 15 (35.7%)

Tenesmus Non 39(84.8%) 31(73.8%) 1.625 0.202

Yes 7(15.2%) 11(26.2%)

Death Survival 46(100%) 42(95.5%) - -

Death 0(0%) 2(4.5%)

Stool frequency  3times / day 36(78.3%) 16(38.1%) 585 <0.001 

3-4times / day 6(13%) 17(40.5%)

≥5 times / day 4(8.7%) 9(21.4%)

Stool properties
 

Dry 4(8.7%) 3(7.1%) 646.5 0.002

Soft 35(76.1%) 18(42.9%)

Thin 7(15.2%) 21(50%)

Difficult defecation  Non 43(7%) 33(78.6%) 4.143 0.042

Yes 3(93%) 9(21.4%)

Bleeding  Non 41(89.1%) 33(78.6%) 1.83 0.176

Yes 5(10.9%) 9(21.4%)

Figures
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Figure 1

Schematic diagram of moxibustion

Figure 2

Colonoscopy of normal intestinal mucosa (A) and radiation enteritis (B)


