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Purpose: To report applicator insertion-related acute side effects during brachytherapy
(BT) procedure for cervical cancer patients.

Materials and Methods: Between November 2017 and December 2019, 407 BT
fractions were performed in 125 patients with locally advanced cervical cancer. Acute
side effects recorded comprised anesthesia-related side effects, mechanical-related side
effects and infection, whose frequency and degree were recorded. Pain was assessed
using numeric rating scale; vaginal bleeding volume was counted by weighing gauze
pieces used in packing. The BT procedure comprised eight stages: anesthesia, applicator
insertion, image acquisition, transport, waiting for treatment, dose delivery, applicator
removal, and removed which denoted 0.5–12.0 h period after removal, with time of each
stage recorded. Factors influencing acute side effects were assessed by Spearman
correlation and Mann–Whitney U test.

Results: The most common acute side effect was pain, followed by vaginal bleeding. The
mean scores for pain were highest during removal time, 4.9 ± 1.6 points. The mean
vaginal bleeding volume was 44.4 ml during removal time. Mean total procedure time was
218.8 (175–336) min, having positive relationship with frequency of acute side effects. The
total procedure time with acute side effects was longer than that without acute side
effects. The longest procedure time was waiting time, 113.0 (91.0–132.0) min. More
needles generated higher pain scores and larger volume of vaginal bleeding.

Conclusion: Pain and vaginal bleeding were the most common acute side effects,
especially during removal time, which physicians should focus on. Shortening patients’
waiting time helps to reduce the total procedure time, thus, reduce acute side effects.
While meeting dose requirement, less needles are helpful to reduce acute side effects.
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INTRODUCTION

Cervical cancer is the fourth leading cause of cancer-related
deaths in females worldwide (1), with 85% of cases reportedly
occurring in developing countries (2). External beam
radiotherapy (EBRT), combined with concurrent platinum-
based chemotherapy followed by brachytherapy (BT), is the
standard treatment for locally advanced cervical cancer (2–4).
Brachytherapy has evolved to become an essential component of
modern oncologic treatment for many locally advanced cervical
cancers (5). BT comprises intracavitary brachytherapy (ICBT),
interstitial brachytherapy (ISBT), and combined intracavitary/
interstitial brachytherapy (IC/ISBT), which is based on ICBT
that entails addition of needles to cover target area (4, 6).
Currently, most physicians pay much more attention to late
radiation morbidity after brachytherapy, rather than acute
morbidity which may prolong overall treatment time (OTT) of
radiotherapy and decrease the local control rates (7). Besides,
complete and orderly brachytherapy is now guaranteed, and the
efficiency of the process has also improved through having
standard treatment procedure (8). However, few studies have
comprehensively described the acute side effects during BT
procedure for cervical cancer patients. The current study,
therefore, sought to report applicator insertion-related acute
side effects during BT procedure for cervical cancer patients by
summarizing relevant clinical data at our department.
MATERIALS AND METHODS

Patients
BetweenNovember 2017 andDecember 2019, 407 brachytherapeutic
applications were performed at our department in 125 patients with
biopsy proven cervical carcinoma. The mean age of the patients was
54 years (range 30–77 years). According to International Federation
of Gynecology and Obstetrics (FIGO), 57 (45.6%) cases were
present in stage IIB, 34 (27.2%), 17 (13.6%), eight (6.4%), five
(4.0%), and two (1.6%) patients were diagnosed in stage IIIB, IIA2,
IIIA, IVA, and IB2, and stages IIA1 (0.8%) and IVB (0.8%) were
both represented in one patient (Table 1).

Treatment Procedure
All enrolled patients had previously received EBRT, with or
without concurrent chemotherapy, followed by BT. Overall,
EBRT was completed for 67 cases and 58 cases at our and
other hospitals, respectively. The EBRT prescription to the pelvis
was 45–50 Gray (Gy) in 25 fractions, and the BT prescription was
28 Gy over four fractions. Finally, patients undergoing ICBT and
IC/ISBT used Utrecht, Ring, or Multi-channel applicators
(United perineal insertion of needle), and those undergoing
ISBT used self-made applicators (Figure 1).

Brachytherapy Procedure
Preoperative preparation: MRI and gynecological examination
were used to ascertain the location, size, shape, and invasion of
tumor. Vaginal irrigation, enema, and catheterization were also
performed on the patients before operation.
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Operation: Patients were anesthetized before a radiation
oncologist conducted preoperative disinfection in an operating
room (OR). Thereafter, a transrectal ultrasound-guided insertion
of the applicator and needles was performed under general
anesthesia (GA). Finally, fixation of the applicator was
completed using a self-made “T Type” fixing belt (9).

Waiting for patients wake up: These processes were
performed by the anesthesiology team, radiation oncologists, a
sonographer, and nurses.

Image acquisition: This procedure was performed by the MRI
technicians in MRI room.

Waiting: Patients were transferred to the waiting room, where
their conditions were monitored. At the same time, MRI images
obtained in the MRI room were imported to the treatment
planning system (TPS), where radiation oncologists contoured
and physicists planned. The treatment plan was then reviewed
and approved by the director. Finally, physicists re-checked
the physics.

Dose delivery: The treatment plan was uploaded by the
radiation oncologist and physicist, then the dose delivery was
completed under real-time monitoring in the treatment room.
Thereafter, the radiation oncologist carefully removed the
applicator and needles then dealt with the resulting acute side
effects after vaginal inspection in the waiting room.

The brachytherapy procedure was divided into eight stages:
anesthesia, applicator insertion, image acquisition, patient
transport, waiting for treatment, dose delivery, applicator
removal, and removed. Among them, transport time included
time spent on transferring patients from the OR to the MRI room
and time spent on transferring patients from the MRI room to the
TABLE 1 | Patient characteristics.

Characteristic Value

Average age (years) (range) 54 (30–77)
BMI (range) 23 (17–33)
Chemotherapy, n (%)
Concurrent chemotherapy 68 (54.4)
New adjuvant chemotherapy 23 (18.4)
Histology, n (%)
Squamous cell carcinoma 119 (95.2)
adenocarcinoma 6 (4.8)
TwICBT (cm) (SD) 3.9 (0.7)
TwIC/ISBT (cm) (SD)
TwU 5.3 (1.0)
TwR 4.9 (0.7)
TwM 4.9 (0.8)
TwISBT (cm) (SD) 7.0 (1.4)
FIGO, n (%)
IB2 2 (1.6)
IIA1 1 (0.8)
IIA2 17 (13.6)
IIB 57 (45.6)
IIIA 8 (6.4)
IIIB 34 (27.2)
IVA 5 (4.0)
IVB 1 (0.8)
June 2021 | Volume 11 | Arti
BMI, Body Mass Index; SD, Standard Deviations; TwICBT, Tumor width of ICBT; TwIC/ISBT,
Tumor width of IC/ISBT; TwU, Tumor width of IC/ISBT with Utrecht applicator; TwR, Tumor
width of IC/ISBT with Ring applicator; TwM, Tumor width of IC/ISBT with multi-channel
applicator; TwISBT, Tumor width of ISBT with self-made applicator.
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waiting room. Waiting time contained importing, contouring,
contour checking, planning, plan checking times. Removed
denoted the period between 0.5 and 12.0 h after removal time.

Data Collection
The total procedure time was the time between anesthesia and
removal of applicator. The time taken for each procedure step was
calculated for every patient. Acute side effects were assessed by a
doctor during transport, waiting, removal, and removed periods.
Hematocrit values from routine blood examinations before and
after brachytherapy were recorded. Pain was estimated using the
numeric rating scale (NRS) as painless (0 point), mild (1–3
points), moderate (4–6 points), severe (7–10 points), based on
patient description. Vaginal bleeding volume was counted by
weighing gauze pieces used in packing. Vaginal bleeding volume
was recorded as 0–10 ml, 10–30 ml, 30–300 ml, and 300-ml.
Tumor width was measured in MRI image of first brachytherapy.

Statistical Analysis
Statistical analysis was performed using Statistical Programme
for Social Sciences software (SPSS version 22.0) for Windows.
Specifically, we collected process time and incidence of acute side
effects during brachytherapy procedure. Continuous variables
were described using means ± standard deviations (SDs),
whereas categorical variables were described using rate or
composition ratios. The depth of needle was described using
median (interquartile range) and mode. Spearman correlation
was used to analyze the relationship between the number of
needles and incidence of acute side effects and relationship
between the total procedure time and frequency of acute side
effects; Mann–Whitney U test was used to compare total
procedure time with and without acute side effects.
RESULTS

Procedure Time
The mean total time was 218.8 (SD23.6; ranges 175–336)
minutes (min). The mean BT fractions per day was 4 (range:
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2–8). The mean associated time (min) for each stage was as
follows. Anesthesia: 26.6 (SD10.8; ranges 5–68) min, insertion:
13.2 (SD8.1; ranges 3–53) min, transport time from OR to MRI
room: 8.9 (SD 3.9; ranges 5–20) min, image acquisition: 25.7
(SD6.3; ranges 18–43) min, transport time fromMRI room to the
waiting room: 12.6 (SD 3.5; ranges 5–21) min, waiting time:
113.0 (SD12.6; ranges 91–132) min, dose delivery: 25.1 (SD12.4;
ranges 2–84) min, removal: 15.2 (SD11.7; ranges 3–88) min
(Table 2).

Applicators and Needles
The BT process was performed 407 times, with a mean number
of needles 8.4 (SD4.3; ranges 1–28). Median depth of needles was
5 (interquartile ranges 3–5) cm, and the most frequent depth of
needles also was 5 cm (1,736/2,922). The IC/ISBT process was
performed 314 times, with 7.5 (SD3.7; ranges 1–17) needles. The
ICBT process was performed 59 times. The ISBT process was
performed 34 times, with 16.7 (SD4.9; ranges 10–28) needles
(Table 3).
FIGURE 1 | Applicators used in BT. (A) Utrecht applicator. (B) Ring applicator. (C) Multi-channel applicator. (D) Self-made template applicator. (E) Self-made 3D
printing applicator. (F) Self-made silicone ball applicator.
TABLE 2 | The associated time required for each stage (min).

Procedure time Mean SD Minimum Maximum

Anesthesia 26.6 10.8 5 68
Insertion 13.2 8.1 3 53
TOR-MR 8.9 3.9 5 20
MRI 25.7 6.3 18 43
TMR-WR 12.6 3.5 5 21
Waiting 113.0 12.6 91 132
Importing 3.2 0.8 2 4
Contouring 27.7 12.8 10 58
Contour checking 24.0 6.1 15 36
Planning 30.7 12.8 15 64
Plan checking 27.3 8.2 16 41
Dose delivery 25.1 12.4 2 84
Removal 15.2 11.7 3 88
Total 218.8 23.6 175 336
June 2021
 | Volume 11 | Arti
TOR-MR, transport time from OR to MRI room; TMR-WR, transport time fromMRI room to the
waiting room.
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Acute Side Effects
Varied degrees of acute side effects were recorded in the 407 BT
fractions. The mean number of acute side effects per fraction was
2.0 (SD 0.7; ranges 1–4). Pain was the most frequent acute side
effect, with 407 fractions being recorded, followed by vaginal
bleeding, 296 fractions. Vomiting, nausea, fever and dizziness
were recorded in 36 fractions, 32 fractions, 25 fractions, and 12
fractions, respectively. Uterine perforation and hematuria were
both recorded in five fractions. No other side effects such as deep
vein thrombosis (DVT) was observed. More information was list
in Table 4.

Pain
Incidences of severe (rated 7–10) pain were identified in 75 BT
fractions: during the removal time (65 fractions), during the
waiting time (seven fractions), and transport time (three
fractions). The mean NRS scores for pain were highest during
removal time, 4.9 ± 1.6 points, followed by 2.1 ± 1.9 points, and
1.3 ± 1.5 points recorded during the periods of waiting
and transport.

Vaginal Bleeding
Vaginal bleeding was observed during removal time. Patients in
180 BT fractions had vaginal bleeding, with volume ranging 0–10
ml. Patients in 125 BT fractions, whose volume ranged 10–30 ml
required vaginal packing or compression. Patients in 94 BT
fractions, whose volume ranged 30–300 ml, required
vaginal packing + compression + hemostatic drug. Patients in
Frontiers in Oncology | www.frontiersin.org
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eight BT fractions, whose volume were more than 300 ml,
required transfusion.

Factors Influencing Acute Side Effects
Different methods of analysis were performed to assess factors
influencing acute side effects (Tables 5 and 6). The number of
needles and total procedure time were included in the analysis.
Spearman correlation analysis revealed a positive association
between the number of needles with the volume of vaginal
bleeding and pain scores during removal time (p < 0.05) and a
positive association between the total procedure time and
frequency of acute side effects (p < 0.05). Besides, Mann–
Whitney U test revealed the total procedure time with
hematuria was longer than that without hematuria (p < 0.05).
DISCUSSION

MRI-based BT is a complex, time-constrained, and resource-
intensive procedure, which can be challenging. Generally, the BT
procedure comprises anesthesia, applicator insertion, image
acquisition, patient transport, waiting for treatment, dose
delivery, applicator removal and removed processes, whereas
the acute side effects include anesthesia-related side effects and
operative injury, pain, bleeding as well as infection (10–12). To
the best of our knowledge, the present study is the first report
describing acute side effects in BT procedure for cervical cancer.
In the present study, we analyzed and summarized clinical data
June 2021 | Volume 11 | Article 677052
TABLE 3 | Applicator and needles.

Types of applicators Frequency of IC/ISBT Frequency of ICBT Numbers of needles Applicator matches the needles

Mean ± SD Minimum Maximum

Utrecht applicator 207 29 1736 8.4 ± 4.0 1 17
Ring applicator 87 15 510 5.9 ± 2.4 2 12
Multi-channel applicator 20 15 107 5.4 ± 2.5 2 9
Total 1 314 59 2353 7.5 ± 3.7 1 17
Self-made applicator 34 569 16.7 ± 4.9 10 28
Total 2 348 2922 8.4 ± 4.3 1 28
TABLE 4 | Classification and proportion of acute side effects.

Classification Types of side effects Fractions
(%)

Anesthesia
related

Dizziness 12 (2.9)

Nausea 32 (7.9)
Vomiting 36 (8.8)

Operation related Pain 407 (100)
Vaginal bleeding 296 (72.7)
Uterine perforation 5 (1.2)
Hematuria 5 (1.2)
Transplanted for organ damage in other
areas

0

Infection Fever 25 (6.1)
Others Deep vein thrombosis 0

Other serious complications 0
TABLE 5 | Factors influencing acute side effects.

Acute side effects Mean ± SD Z P

Number of needles
Volume of vaginal bleeding (ml) 44.4 ± 96.4 0.551 <0.001
Pain scores during removal (points) 4.9 ± 1.6 0.442 <0.001

Total treatment time (min)
Frequency of acute side effects 2.0 ± 0.7 0.334 <0.001
TABLE 6 | Total procedure time influencing acute side effects (min).

Acute side effects Total procedure time (Mean ± SD) Z P

Hematuria
Yes 252.60 ± 23.266 −2.850 0.004
No 218.40 ± 23.368
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during brachytherapy for treatment of cervical cancer at our
department to provide a reference for BT.

The Brachytherapy Procedure Time
In the present study, our results showed that “waiting time” was
the most time-consuming stage of the BT procedure. This might
have led to prolonged braking in the waiting room, thereby
predisposing patients to severe anxiety, claustrophobia, and pain
(13, 14). These discomforts had previously been reported to
cause patients to move and change the position of applicator and
needles, thereby affecting the clinical outcomes (15, 16). Notably,
shortening a patient’s waiting time played an important role in
reducing the total procedure time and improving their comfort.
The waiting time (113.0 min) in the present study was
significantly longer than that spent in some institutions (17,
18). This could be attributed to the following reasons: Firstly, the
radiation oncologists’ and physicists’ contouring, planning,
checking speed were not fast during this period, which might
result from caution. Assessment of brachytherapy time for
treatment of cervical cancer patients by Kim et al. (18) revealed
significantly shorter planning time in 2017 (63.2 min) than
2007–2008 (137.7 min). This benefited from a combined effect
of technology and experience, resulting from acceleration of the
speed of radiation oncologists’ target area drawing, physicists’
plan making and verification and the enhancement of proficiency
following years of training. Secondly, a large number of patients
received brachytherapy in one day, which led to queuing up at
the radiation oncologists’ and physicists’ departments.
Specifically, an average of four (range 2–8) patients underwent
brachytherapy in one day at our department; more than two
(range 1–4) reported by Kim et al. (18) whose average treatment
time was 149.3 min. Finally, our department had only one high-
dose-rate (HDR) remote after loading the brachytherapy machine,
which made it impossible to simultaneously treat multiple patients.
For reducing waiting time and improving BT procedure efficiency,
we recommend controlling the number of patients undergoing the
brachytherapy in a single day, improving proficiency of radiation
oncologists and physicists and updating technology.

Applicator and Needles
The statistics in Tables 1 and 3 had proven that more needles were
used with bigger tumor. Besides, Serban et al. (19) had summarized
the average number of needles in IC/IS was 2.4 ± 1.2, 3.4 ± 1.2, 3.5 ±
1.8, and 4.8 ± 2.5 in Ring IC, Ovoids IC, Ovoids IC/IS, and Ring IC/
IS centers, with tumor width diagnosis MR being 4.2 ± 1.4 cm, 4.5 ±
1.5 cm, 4.7 ± 1.4 cm, and 4.9 ± 1.4 cm, respectively. However, the
relationship between volume of tumor and number of needles needs
further study.

Acute Side Effects
Anesthesia-Related Side Effects
Our results indicated that dizziness, nausea, and vomiting
happened on 2.9% (12/407), 7.9% (32/407), and 8.8% (36/407)
of all fractions, respectively, which was lower than 7%, 18%, and
14% for hypoxia, nausea, and vomiting reported by Watanabe
et al. (20). The side effects were acceptable. According to an
international survey of the Gynecologic Cancer Intergroup
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completed in 2009, 46% of anesthesia-assisted high-dose-rate
(HDR) brachytherapy device insertions for cervical cancer
involved general anesthesia, followed by 27% that used spinal
anesthesia with intravenous (IV) conscious sedation (21).
Currently, spinal anesthesia was found to have advantages over
GA in the brachytherapy for cervical cancer (22, 23). However,
the choice of which approach to use depends largely on factors
such as resource availability, experience, and practice setting.

Operation-Related Side Effects
Our results revealed that pain was the most common acute side
effect after patients woke up from anesthesia. Frequency and
scores of pain at different stages indicated that patients suffered
from different degrees of pain during brachytherapy procedure,
which might cause patients to move and change the position of
applicator and needles, thereby affecting the clinical outcomes
(15, 16). In the present study, mean pain scores for pain were
highest at 4.9 ± 1.6 points during removal time, followed by 2.1 ±
1.9 points during waiting time, and we provided subcutaneous
analgesia to alleviate pain when pain scores were ≥6 points.
Wiebe E et al. reported that mean scores for pain were highest
during waiting time, 3.3 ± 2.6 points, followed by 2.7 ± 2.1 points
during removal time (24). This might be because more needles
were used in the present study. Therefore, physicians should
focus on the removal time and waiting time, and be prepared to
treat the pain occurring during removal time and waiting time.
However, most patients had mild–moderate pain during BT
procedures, which was acceptable.

Our results further revealed vaginal bleeding only occurred
during removal time, with more bleeding volume when more
needles were applied, which was consistent with previous studies.
For example, Walter (25) found neither bleeding nor other
adverse reactions in 10 patients, who underwent 20 BT
sessions using 66 needles. Fokdal et al. (10) reported that 4%
of enrolled patients, who underwent 72 sessions of BT using 385
needles, required blood transfusion. This could be attributed to
the fact that needles damaged pudendal capillaries. Our results
revealed an average vaginal bleeding volume of 44.4 (SD 96.4)
ml. However, Lopez-Picado et al. (26) proposed the following
formula for calculating blood loss volume was as follows:
Estimation of blood loss volume (EBLV) (ml) = [ETBV
ICSH × (initial hematocrit − final hematocrit) + transfused red
cell volume]/mean hematocrit, where ETBV ICSH is the
abbreviation for Estimation of total blood volume of
International Council for Standardization in Hematology (27),
Women: Estimation of total blood volume of the patient (ETBV)
(ml) = weight (kg)0.425 × height (cm)0.725 × 0.007184 × 2.217 +
age (years) × 1.06. Based on this formula, the average EBLV was
expected be 64.8 (SD 9.9) ml, which was higher than the 44.4 ml
observed herein. Two reasons might contribute to the result.
Firstly, patients might have been bleeding without vaginal
discharge; Secondly, patients still had vaginal bleeding after
removal time. Severe bleeding was a rare phenomenon during
brachytherapy of cervical cancer. However, routine blood
examinations before and after treatment was necessary.
Therefore, we recommend that relevant departments should
continuously monitor patients for detection of vital signs and
June 2021 | Volume 11 | Article 677052
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check situation of vagina during removed time. Sometimes,
abdominal CT scans can be performed.

In the present study, the rate of uterine perforation was 1.2%
(5/407). In a related study, Sapienza et al. (28) found that the ratio
of perforations in the un-guided/guided groups was 9.94 per
insertion. Moreover, Onal et al. (29) suggested that MRI images
taken before brachytherapy could effectively reduce the risk of
uterine perforation. In their study, incidence of uterine
perforation in patients who underwent MRI scanning before
brachytherapy was 4% (3/67), which was significantly lower
than 11% (14/133) observed in patients without MRI scanning.
In the present study, only one patient with uterine perforation
developed pelvic discomfort, whereas the remaining patients were
asymptomatic. In addition, no symptoms appeared in these
patients following antibiotic administration. Lower incidences of
complete and partial uterine perforations had previously been
found, with Gupta et al. (30) reporting 0.86% (37/4285) and
1.61% (69/4285), respectively. In addition, conservative treatment
approaches, blood transfusion, abdominal hysterectomy/internal
iliac artery ligation and partial bowel resection were used to cure
the uterine perforation. Unfortunately, 12 patients with complete
uterine perforation died with these deaths attributed to sepsis
(eight patients) and intraperitoneal hemorrhage (four patients)
resulting from intestinal injury following uterine perforation.
Overall, MRI imaging before brachytherapy and the use of
ultrasound-guided insertion during the operation are good for
reducing incidence of uterine perforation which may prolong
OTT of radiotherapy and cause fatal results.

Furthermore, we also observed hematuria, manifested as a
small volume of light red urine following pulling out of the
urethral catheter. Incidence of this occurrence was 1.2% (5/407).
After successfully excluding the possibility of tumor invasion, as
well as applicator and needle-related damaging, we concluded
that urethral catheter long-term placement damaged the bladder/
urethral mucosa. In a previous study, Saint et al. (31) reported a
positive correlation between longer time urethral catheter stay
and elevated side effects. To circumvent this problem, we
strongly recommend reducing brachytherapy procedure time.

Infection
Generally, we recorded a 6.1% (25/407) fever incidence, which
was similar to 6.3% (2/32) reported by Nielsen et al. (32), and
higher than 2.47% (106/4285) reported by Gupta et al. (30). On
the other hand, Mendez et al. (33) found perineal infection to be
the most common side effect. The low incidence might be
attributed to the fact that Gupta et al. (30) used ICBT, and
their patients were younger (41 years old vs 54 years old) than
patients in the current study. Overall, these findings indicate that
physicians should focus on fever and infection during BT in
order to avoid prolonging OTT of radiotherapy.

Factors Influencing Procedure Time and
Acute Side Effects
Spearman correlation analysis revealed a positive association
between the number of needles with the volume of vaginal
bleeding and pain scores during removal time. Besides, Mann-
Whitney U test revealed total procedure time with hematuria was
Frontiers in Oncology | www.frontiersin.org 6
longer than that without hematuria. Previous studies had shown
that a higher number of needles result in more side effects. For
example, Walter et al. (25) reported no acute adverse reactions
using an average of 3.3 needles. Fokdal et al. (10) found that an
average 5.4 needles caused perforation, grade 2 pain and
infection in 4.2% (1/24), 16.7% (4/24), and 4.2% (1/24) of
patients, respectively, whereas 4.2% (1/24) of the patients
developed bleeding necessitating blood transfusion-based
intervention. Moreover, Petereit DG et al. reported mean
procedural time was associated with the development of an
acute event (34). Overall, these results affirm that in order to
effectively reduce probability of acute side effects, physicians
need to reduce number of needles and procedure time.
CONCLUSION

Physicians should focus on the acute side effects during
brachytherapy procedure, which may prolong overall treatment
time (OTT) of radiotherapy and decrease the local control rates.
During BT procedure, pain and vaginal bleeding were the most
common acute side effects. Mean scores for pain during removal
time are highest and vaginal bleeding happen on removal time,
which physicians should focus on. Shortening patients’ waiting
time helps to reduce the total procedure time, thus, reduce acute
side effects. While meeting the dose requirement, the number of
needles should be reduced as much as possible, which is helpful
to reduce acute side effects.
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